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Gastrointestinal diseases and their oro-dental
manifestations: Part 4; Peutz-Jeghers syndrome

S. E. Korsse,*" M. E. van Leerdam? and E. Dekker?

Notes that Peutz-Jeghers syndrome is an inherited
disorder characterised by gastrointestinal
polyposis.

Highlights that Peutz-Jeghers patients have an
increased risk for developing cancer, both in the
gastroinstestinal tract as well as in other organs.

Suggests dentists should be aware of Peutz-Jeghers
syndrome when characteristic mucocutaneous
pigmentations are observed.

Peutz-Jeghers syndrome (PJS) is a rare, autosomal dominant inherited disorder, caused by germline mutations in the LKB7
tumour suppressor gene. It is clinically characterised by distinct perioral mucocutaneous pigmentations, gastrointestinal
polyposis and an increased cancer risk in adult life. Hamartomatous polyps can develop already in the first decade of life
and may cause various complications, including abdominal pain, bleeding, anaemia, and acute intestinal obstruction.
Furthermore, patients have an increased risk for developing cancer, both in the gastrointestinal tract as in other organs.

The medical management of PJS mainly consists of surveillance and treatment of the hamartomatous polyps. Upper and
lower endoscopies are recommended for surveillance and removal of PJS polyps in the stomach and the small and large
intestine. Furthermore, the high risk for pancreatic cancer justifies surveillance of the pancreatic region by MRI or endoscopic
ultrasound. In addition, breast and gynaecological surveillance is recommended for female patients. Although the genetic
defect underlying PJS is known, the pathogenesis of hamartomas and carcinomas is unclear. More insight into the molecular
background of PJS might lead to targeted therapies for patients with this syndrome.

Introduction

In 1896, the London physician Sir Jonathan
Hutchinson illustrated a case of twin sisters with
‘black pigmented spots on the lips, and inside of
the mouth’ (Fig. 1).! These pigmentations were
different from the typical brown freckles located
on the wings of the nose and cheeks. This was
the first notification of the typical skin findings
of Peutz-Jeghers syndrome (P]S). A follow-up
of the so-called ‘Hutchinson twins noted that
one sister died of intestinal blockage at the age
of 20 years, and the second twin died of breast
cancer at age 52.>°

In 1921, the Dutch physician Jan Peutz
described the combination of mucocutaneous
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pigmentations and gastrointestinal polyps
in three young siblings.* More than 20 years
later, the American physician Harold Jeghers
described two patients with the same symptoms.?
These observations led to the description of the
syndrome in 1949 by Jeghers, McKusick and Katz
in the New England Journal of Medicine. Finally,
in 1954 the eponym Peutz-Jeghers syndrome was
introduced by Bruwer and colleagues.®

Today, the clinical diagnosis of PJS is defined
by diagnostic criteria of the World Health
Organisation (WHO) (Box 1).° The syndrome
is rare, with an incidence estimated between
1 in 50,000 to 1 in 200,000 live births.”

Fig. 1 Illustration of mucocutaneous
pigmentation in 9-year-old twin girls by Dr

J. T. Connor. Reprinted with permission from
McGarrity T J et al, Am J Gastroenterol, 2000,
Springer Nature

Box 1 Diagnostic criteria for Peutz-Jeghers syndrome (PJS) recommended

by the World Health Organization®

A. Positive family history of PJS, and

1. Any number of histologically confirmed PJS polyps*, or

2. Characteristic, prominent, mucocutaneous pigmentation.

B. Negative family history of PJS, and

1. Three or more histologically confirmed PJS polyps, or

2. Any number of histologically confirmed PJS polyps and characteristic, prominent, mucocutaneous

pigmentation.

*Histology of PJS polyps: a central core of smooth muscle that shows tree-like branching, covered with normal epithelium.
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Genetic background

PJS is caused by a germline mutation in the
liver kinase B1 (LKBI, also known as serine/
threonine kinase 11; STK11) tumour suppres-
sor gene, located on chromosome 19p13.3 of
the human genome.*’ The syndrome inherits
in an autosomal dominant way, and in approxi-
mately 25% of cases a de novo mutation is
present. With the currently available tech-
niques, a germline mutation is found in
80-94% of clinically affected patients, of which
more than 60% is a point mutation.’"'* The
clinical features of PJS vary among patients and
affected families. Despite several studies, no
convincing genotype-phenotype correlation
has been demonstrated.*-'>

Clinical features

Mucocutaneous pigmentations are seen in
around 95% of PJS patients, and can be the
first clinical sign before any gastrointestinal
symptoms occur. The mucocutaneous lesions
are flat, have a blue-greyish colour, and vary in
size between 1 to 5 mm. They are mostly seen
in the perioral region, but can also be found
on the buccal mucosa, around the nostrils, at
the hands and feet, and in the peri-anal region.
Pigmentations on the lips are distinctive since
they cross the vermilion border and are often
much darker and more densely clustered than
common freckles (Fig. 2). Their origin remains
poorly understood. It is hypothesised that they
are benign neoplasms of melanocytes with
limited growth potential.'® The pigmentations
develop in infancy and can be the first clinical
sign before any gastrointestinal symptoms
occur. They fade during adolescence in most
patients, but less so on the buccal mucosa.
Although the pigmentations are not believed
to have malignant potential, the cosmetic effect
can be burdensome.

The predominant clinical feature of PJS is
polyposis of the gastrointestinal (GI) tract.
In rare cases, polyps are found outside the
gastro-intestinal tract, for example in the gall
bladder, the lungs, the urogenital tract or naso-
pharynx. Peutz-Jeghers polyps have a typical
macroscopic and microscopic appearance,
and are referred to as hamartomas. They are
often pedunculated and consist of a branched,
tree-like smooth muscle core covered with
normal epithelium (Fig. 3)."” Hamartomas are
found throughout the GI tract, but are mainly
located in the small intestine, usually in the
jejunum.'® They can develop in the first
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Fig. 3 a) H&E stained tissue of a Peutz-Jeghers syndrome hamartoma, showing the branched
smooth muscle core; (b) Endoscopic picture of a pedunculated small bowel polyp in a Peutz-

Jeghers syndrome patient.

decade of life and may cause complaints of
abdominal pain, blood loss, or acute intestinal
obstruction, in particular resulting from intus-
susception of a small bowel segment carrying a
large hamartoma (=15 mm)." The latter often
requires acute surgical intervention. By the age
of ten, one third of patients experience polyp-
related symptoms.”® The cumulative risk of
intussusception by the age of 20 years is 50%."

During the second half of the 20th century,
epidemiological and molecular genetic studies
revealed that PJS is also associated with an
increased cancer risk. A lifetime risk for any
cancer between 37% and 93%, and relative risks
ranging from 10 to 18 in comparison with the
general population have been reported.® A
substantial part of this elevated cancer risk is
attributed to an increased risk for gastrointes-
tinal tumours (mainly colorectal, small bowel,
gastric and pancreatic cancer). A cohort study
of 133 Dutch PJS patients showed a cumulative
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cancer risk of 76% at age 70 years, with a gastro-
intestinal cancer risk of 51% at this age (Fig. 4).”
Female patients are at even higher risk than male
patients, because of the additional risk of breast
cancer and gynaecological cancers in women.

Predominantly due to the elevated cancer
risk, mortality in PJS patients is significantly
increased compared to the general population.
In the study of van Lier et al.?* 42 of the 133
patients had died at a median age of 45 years,
including 28 cancer related deaths (67%).

In addition to malignant gynaecological
tumours, female PJS patients of reproductive age
can also develop small, asymptomatic, bilateral
ovarian tumours, known as ‘sex-cord’ tumours
with annular tubules (SCTATs) at a young age.”
PJS-associated SCTATs have a low malignant
potential and a good prognosis. These tumours
are often associated with signs of hyperestro-
genism, causing precocious puberty. Male PJS
patients have an increased incidence of Sertoli
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Fig. 4 Cumulative cancer risk in Peutz-Jeghers syndrome according to age. Black line: cumulative
risk for any cancer. Grey line: cumulative risk for gastrointestinal cancer. Reproduced from Gut,
M van Lier et al., 60, 2011, with permission from BMJ Publishing Group Ltd.

cell testicular tumours.*** These lesions are often
hormonally active and patients can present with
testicular enlargement or gynaecomastia.

At present, the pathogenesis and molecular
mechanisms underlying PJS-associated
cancer development are unclear. Although a
hamartoma-carcinoma sequence, in which
the hamartomas are considered premalignant
lesions, has been proposed by some,*** several
facts contradict this theory. Dysplastic and
carcinomatous changes do occur in hamar-
tomas, but are very rare.?>*** In addition, the
location of the gastrointestinal malignancies
in PJS patients does not always correlate with
the location of the hamartomatous polyps.??*!
Furthermore, the number of polyps decreases
with advancing age, whereas the cancer
incidence increases.'®*?> Moreover, a much
higher cancer incidence would be expected
if hamartomas were indeed precursor lesions,
given the high polyp load in most PJS patients.
This all suggests that hamartomas and carcino-
mas are two distinct entities of PJS.

Surveillance and treatment

evidence-based surveillance strategy for PJS
is available since no controlled trials on the
effectiveness of such programmes have been
published.

It is generally accepted that surveillance of
the gastrointestinal tract should start at a young
age (8-10 years). Upper and lower endoscopies
are recommended for detection and removal of
PJS polyps in the stomach and the small and
large intestine. A diameter 215 mm is regarded
an indication for polypectomy. At later age,
surveillance of the gastrointestinal tract should
also address detection of precursor lesions or
malignancies at an early, asymptomatic stage.
Furthermore, female PJS patients should
undergo regular surveillance of the breasts
and genital tract from the age of 25-30 years.
Since data show that PJS patients also harbour
a highly increased risk for pancreatico-biliary
cancer, surveillance of the pancreas by yearly
endoscopic ultrasound and/or MRI from the
age of 30 years seems feasible.* Currently, this
is only done in well-defined research protocols.

Psychological burden

Because of the risk of hamartoma-related com-
plications and the increased cancer risk in PJS,
and due to the lack of effective methods for
chemoprophylaxis to prevent the formation of
hamartomas and malignancies, patient man-
agement should focus on prevention by sur-
veillance. Over the years, several surveillance
recommendations have been proposed.”?!*3-%
However, all these recommendations are based
on clinical experience and expert opinion. No
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PJS is a chronic disease that affects patients
from a young age and is associated with consid-
erable morbidity and decreased life expectancy.
Furthermore, regular and multiple invasive
surveillance examinations are needed. This
affects the psychological condition and quality
of life of patients. Compared to the general
population, PJS patients suffer more frequently
from mild depression and experience a poorer
mental quality of life.””*® Furthermore, they

encounter more limitations in daily function-
ing due to emotional problems, and experi-
ence a poorer general health perception. Both
physical and psychological burden of disease
also influence the decisions of PJS patients
regarding family planning and the use of
prenatal genetic testing, especially in women.*”
Besides the physical care, accurate genetic
counselling and psychological support should
therefore be part of the care for PJS patients.

Considering the increased risk of develop-
ing cancer, early diagnosis of PJS is essential.
Dentists and other oral healthcare profession-
als might play a valuable role in the diagnosis
and referral of patients by recognising the
typical pigmentations.
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