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Peutz—Jeghers syndrome (PJS) is an autosomal dominant disease, which in most cases is caused by mutation of the tumor sup-
pressor gene STK11 and is characterized by the development of hamartomatous polyps in the digestive tract and the presence of
hyperpigmented spots on the skin and mucous membranes. Late diagnosis of PJS leads to acute intestinal obstruction or bleeding.

The aim of the study is to summarize the data and current views on the early diagnosis and treatment of PJS in children and
processing information on monitoring of PJS complications.

To achieve this goal, we have analyzed the sources of professional literature indexed in scientometric databases for the period
2014-2024. The analysis of the professional literature has shown that the triad is characteristic for PJS diagnosis: pigmented
spots on the skin and oral mucosa, digestive tract polyposis, and heredity. The timing of symptom onset is an important aspect
that requires further study of the clinical course and prognosis of the disease.

Conclusions. Phenotypic suspicion involves the formation of risk groups using extraintestinal signs — pigmentation of the mucous
membranes and lips — an early visual symptom that makes it possible to recognize PJS, prescribing timely examination and
treatment long before the onset of complications. Dynamic observation and prevention of complications in risk groups — both in
the presence of a family history and in newly diagnosed children with polyps and specific pigmentation should be provided. The
main method of PJS diagnosis is endoscopic, and the main treatment is surgical.

Keywords:
Peutz-Jeghers
syndrome,
polyposis, children,
diagnosis.

Zaporozhye
Medical Journal.
2024;26(6):501-505

*E-mail:
marina_gm@i.ua

Lo Biaomo npo cuHapom MenTua-Erepca (OraaA Aitepatypm)

M. I. MeabHUueHKo, E. C. BypsukiBcbkui, A. B. EAi

CuHopom MMeiTua—€repca — ayTOCOMHO-AOMIHAHTE 3aXBOPIOBaHHS, WO CpUYMHEHe 30ebinbLIoro MyTalielo reHa-cynpecopa
nyxnmH STK11 i xapakTepnayeTbCsl PO3BUTKOM raMapTOMHWX MOMINiB Y TPABHOMY TPakTi, @ TakoX HAsBHICTIO MirMEHTOBaHMX
JiNsHOK Ha LUKipi Ta crnaoBux obonoHkax. MisHs giarHocTvka cuHapomy MerTua—Erepca Npu3BoauTb A0 BUHUKHEHHS FOCTPOT
KWLLKOBOI HENpoxigHOCTi abo KpoBOTeui.

Merta po60TH — y3aranbHEHHS BiDOMOCTEN i Cy4acHUX MOMMSAIB Ha PaHHIO iarHOCTUKY Ta NikyBaHHs cuHapomy Mentua—Erepca
y AiTeN, @ TaKoX onpaLytoBaHHs iHhopMaLLiT A0 MOXIMBUX YCKMAAHEHb LibOro CUHAPOMY.

MpoaHanisyBanu mxepena axoBoi nitepaTypy, WO iHAEKCYTLCS Yy HAayKOMETpuYHUX 6asax, 3a nepiog 2014-2024 pp.
AHani3 BigoMoCTe HayKOBOI NiTepaTypu nokasas, WO ANs AiarHocTuku cuHapomy MeiiTua—E€repca xapaktepHa Tpiaga:
MIrMEHTHI NASAMW Ha LUKIPi Ta CNN30BUX 060MOHKaX AUreCTUBHMX OTBOPIB, NOSINO3 TPABHOMO TPAKTY Ta CnaaKoBicTb. CTPOku
BWHWKHEHHS] CUMMNTOMATMKN — BaXINUBWIA acnekT, Lo NoTpebye NPOAOBKEHHS BUBYEHHS KNiHiYHOrO nepebiry i nporHo3y
3aXBOPIOBAHHS.

BucHoBKku. PeHOTUNOBA HACTOPOXKEHICTb Nepeadadae PopMyBaHHS rpyn PU3NKY, 3 OFMAAY Ha Taki MO3aKWULLKOBI O3HaKW, K Mi-
TMEHTaList C30BKX 060MOHOK i ryD. Lie paHHiil BisyanbHuiA cumnTom, WO Jae 3Mory AiarHocTysaty cuHapom MenTtua—Erepca,
CBOEYACHO NPU3HAYMTIN OOCTEXEHHS Ta NikyBaHHS 3a40Bro 40 MOsBM yckraaHeHb. [lnHamivyHe cnocTepexeHHs Ta 3anobiraHHs
PO3BWTKY YCKNaZHEHb Yy rpynax puauky AOLMbHI i B pa3i HAsiBHOCTI CIMEHOrO aHaMHe3y, 11 y AiTen, y SKUX BnepLue BUSIBNIEHO
noninu Ta cneuudiyHy nirmeHTawjto. OCHOBHWIA MeTOZ, AiarHOCTHKM cuHapomy MeliTua—Erepca — eHAO0CKOMIYHIIA, OCHOBHE TiKy-
BaHHS — XipypriyHe.

PJS is an autosomal dominant inherited disease, the
only known cause of which is a germline pathogenic variant

Peutz-Jeghers syndrome (PJS) is a rare and very threa-
tening hamartomatous gastrointestinal polyposis of genetic

origin. The polyps can be located in the stomach, small and
large intestine and bladder with a high risk of malignization.
In addition, this syndrome is characterized by melanin
pigmented spots on the skin and mucous membranes,
that is the hallmark of this disease [1,2,3,4,5]. PJS was
first described in 1921 by the Dutch physician John Peutz,
who noted the association between intestinal polyps and
mucosal macules among members of a Dutch family [6].
In 1949, the American physician Harold Jeghers proposed
the concept of this disease [7].
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of the STK11 gene. About 17-50 % of cases are isolated
with no family history of the disease. The syndrome inci-
dence ranges from 1:25 thousand to 1:280 thousand of
newborns [3,8,9,10].

In PJS, hamartomatous polyps are located throughout
the gastrointestinal tract and can be complicated by bleeding
and small bowel intussusception, which can potentially lead
to emergency surgery [2,9,11].

Late diagnosis of PJS leads to acute intestinal obstruc-
tion or gastrointestinal bleeding.
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PJS is phenotypically characterized by melanotic
pigmentation of the mucous membranes. These hyper-
pigmented macules can be distinguished from ordinary
freckles, as the latter never appear in the oral cavity, locate
near the lips rarely and are absent at birth. The diagnosis is
determined by the presence of histopathologically confirmed
hamartomatous polyps and at least two of the following
clinical criteria: family history, hyperpigmentation and polyps
in the small intestine [8,12,13,14,15,16].

Hamartomatous polyposis syndromes are characte-
rized by excessive growth of cells or tissues peculiar to the
area in which they usually occur without any predictable
neoplastic potential. Hamartomatous polyps consist of
normal cellular elements of the gastrointestinal tract, but
have a markedly distorted architecture [1,17,18,19]. PJS is
associated with specific genetic mutations and an increased
risk of developing both intestinal and extraintestinal malig-
nant tumors during life. Large hamartomas often contain
foci of adenomatous tissue [14,17,20].

However, owing to the diversity of clinical manifestations
and low incidence, there are no recommendations for the
diagnosis, treatment and follow-up of PJS.

Aim

The aim of the study is to summarize the data and
current views on the early diagnosis and treatment of
Peutz-Jeghers syndrome in children and processing
information on monitoring of Peutz—Jeghers syndrome
complications.

Inheritance and etiology. PJS is inherited in an autoso-
mal dominant manner from a parent who carries the STK11
mutation. Each first-degree relative of a person with PJS
has a 50 % chance of inheriting the same mutation that
causes the disease. First-degree relatives include parents,
children, and siblings [8,17].

Mutations in the STK11 gene are found in 70-80 %
of patients with PJS. The STK71 gene is a suppressor
gene (encoding a serine/threonine kinase), mapped to the
short arm of chromosome 19. The STK11 gene is known
to regulate cell proliferation by arresting the G1 cell cycle
and also plays an important role in apoptosis. Mutations
of this gene lead to structural disorders and loss of kinase
activity [14,21].

There is evidence about genetic heterogeneity and
still undiscovered gene(s) that may be responsible for
this disease. Since most mutations in PJS are null alleles
dispersed throughout the STK11 / LKB1 gene, the muta-
tion screening strategies combining both DNA and RNA
approaches are preferred. Based on the identification of
new mutational mechanisms, the impact of RNA screening
on germline STK11 / LKB1 mutations in PJS syndrome is
discussed [8,13,22].

Loss of STK11 function leads to cell polarity disruption,
activates the epithelial-mesenchymal transition, disrupts
apoptosis, angiogenesis and normal cell cycle progression,
which ultimately leads to the accumulation of secondary
changes in the intestinal epithelium and hamartomatous
polyp formation [22]. Due to these different intracellular
functions, STK11 is considered a tumor suppressor gene,
and its variants have been identified in various carcinomas
and not just in PJS.

New methods of mutation analysis, such as multiplex
ligation-dependent probe amplification, are also used to
efficiently detect the type of mutation, increasing identifica-
tion rate up to 94 %. The possibility of other gene mutations
causing PJS is also considered. Timely detection of mutation
types enables more effective chemotherapy, for example,
the identification of a mutation in the mTOR pathway that
causes PJS has led to the use of mTOR inhibitors for
chemoprevention of PJS [22,23,24].

According to statistics, in 10-20 % of patients, PJS
occurs as a result of a de novo mutation without a family
history; in 30-70 % of patients, PJS occurs as a result of
the STK11 mutation [5,17,25].

To reduce morbidity and mortality, a lifelong follow-up
from early childhood is recommended. It has been shown
that the risk of cancer development depends on age with
a high cumulative risk of 75-89 % at the age of 70 years
[4,5,11,26].

Clinical picture. The diagnosis of PJS is based on
clinical criteria that include the presence of two or more
characteristic histopathological features: polyps (Peutz—
Jeghers hamartomatous polyps) and/or pigmentation of the
skin and mucous membranes [2,13,15,16]. Pigmentation is
mainly localized on the mucous membrane of the lips and/
or fingers, hands, and feet.

Small-bowel polyps can manifest as pseudo-invasion
when they penetrate the muscle layer without cellular
atypia and can be mistaken for malignant tumors. They are
localized mostly in the small and large bowel, but can also
be found in the stomach and rectum. Polyp enlargement
causes gastrointestinal bleeding and anemia. Polyps over
15 mm can cause intussusception, which requires surgical
treatment. The number of patients with PJS who do not
require surgical intervention is approximately 30 % at the
age of 18-20 years [1,12,27,28].

In children, intestinal polyposis can manifest itself
with such nonspecific symptoms as anemia, blood in fec-
es, and signs of malabsorption. One should keep in mind
that small bowel intussusception and bowel obstruction
caused by polyposis are one of the most frequent and
serious complications of PJS in children. In many cases,
surgical treatment was performed after the initial diagno-
sis of PJS in childhood [1,13,27,29,30]. Pigmentation is
often found on the lips or around, but can also be found
on the mucous membrane of the cheeks, palms and
fingertips, phalanges and heels, and the anus. The rash
is represented by small hyperpigmented black-brown or
brown spots, 1-5 mm in diameter, usually round or longi-
tudinal in shape, prone to fusion. Hyperpigmented spots
are the most frequent symptoms and are presentin 95 %
of patients with PJS. Melanin pigment and melanocytes
increase in the basal layer of the epidermis, which can
be related to inflammation that inhibits melanin migration
from melanocytes to keratinocytes. Pigmentations occur
at birth, in early childhood and intensify before puberty.
With age, they can become invisible, but often remain
on the cheek mucosa. There are no cases of malignant
transformation of pigmented spots, which eliminates the
need in biopsy, and laser treatment is sometimes used
for cosmetic reasons [14,16,26].

Other symptoms are associated with polyps in the
gastrointestinal tract (especially in the intestine or sto-
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mach) or polyp-related complications. These symptoms
usually appear between the age of 10 and 30 years. Signs
and symptoms of polyps include abdominal pain, nausea
and vomiting, gastrointestinal bleeding, bloody stool, and
anemia.

When the gastrointestinal tract is affected, polyps with a
diameter of several millimeters to 5 cm or more are formed.
Large polyps can cause intussusception and obstruction.
Polyps of the small bowel develop over time in 90 % of pa-
tients. In the small bowel, a very common location for polyps
is the jejunum, followed by the ileum and duodenum, and
the gallbladder. Colon, stomach and rectum involvement is
observed with disease progression [12,31,32].

Gastrointestinal bleeding is a characteristic manifes-
tation of Peutz—Jeghers syndrome. Occult bleeding often
leads to anemia, and children have weakness and physical
developmental delay. The mean age of clinical manifestation
of bleeding ranges from 10 to 12.5 years, however, in some
cases, symptoms develop during the first years of life [2].

Polyps can become malignant during life. Patients with
the diagnosed PJS are recommended a regular follow-up
using endoscopic gastrointestinal imaging methods.

Diagnosis of PJS. The World Health Organization, Mayo
Clinic, Tomlinson and Houston independently proposed
recommendations for PJS diagnosis [2,4,26,33]. Among
them, the World Health Organization criteria are usually
used, namely:

— in patients without a family history, the diagnosis of
PJS is made based on three or more histologically confirmed
polyps or any number of PJS polyps and characteristic skin
and mucosal pigmentation;

— in patients with a family history, the diagnosis can
be made based on any number of polyps or characteristic
severe mucocutaneous PJS lesions.

The diagnosis is considered final if at least one of the
following features is present: distinct pigmentation of the
mucous membranes or hyperpigmented macules (periorbi-
tal area, lips, nose, fingers and toes, anus); any number of
PJS polyps detected in a person with a family history within
atleast one close relative; two or more hamartomatous PJS
polyps of the gastrointestinal tract; family history of intestinal
intussusception.

Intraoperative enteroscopy remains a unique method of
examining the small bowel and management of pathological
findings simultaneously. The examination is invasive, and
therefore accurate indications are obligatory [26,34,35].

Today, double balloon enteroscopy in combination
with the capsule enteroscopy is the “gold standard” for the
diagnosis and treatment of small bowel diseases. Reports
on the double balloon enteroscopy suggest that this new
method can replace at least intraoperative enteroscopy in
many cases [2,33,36].

The following methods are used for polyp detection
[34,35,36,37]:

— endoscopic methods (colonoscopy, upper gastro-
intestinal endoscopy, video capsule endoscopy of the
gastrointestinal tract);

—magnetic resonance enterography or contrast CT-en-
terography;

— examination of blood samples to check for signs
of iron deficiency anemia, and genetic blood tests for the
presence of the STK11 gene mutation.
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Despite the autosomal dominant type of PJS inheri-
tance and a high risk of malignant tumors, the molecular
genetic testing of probands with PJS and at-risk people is
not carried out in Ukraine.

Complications of PJS [12,25,27,28,29,30,31,38]: small
bowel intussusception, including double intussusception;
small bowel obstruction caused by polyps occupying the
whole lumen; gastrointestinal bleeding when polyps press
on the gastrointestinal tissues and cause bleeding, or in
case of malignancy; iron deficiency anemia: blood loss can
deplete iron stores and, as a result, lead to anemia.

However, the more intestinal wall incisions performed,
the higher the risk of postoperative complications (suture
failure, peritonitis, ileal obstruction, intestinal stenosis).
Bowel resections of a great extent create a risk of short
bowel syndrome and disability of patients [5,12].

Further treatment is based on the preventive removal
of polyps over 1 centimeter using endoscopy and imaging
techniques to avoid symptoms associated with their growth.
Surgical resection is necessary in the case of polyps that
cannot be treated endoscopically. Balloon enteroscopy can
also be used to remove distal polyps of the small bowel.
Surgery is the most common method of treatment for intes-
tinal intussusception due to large polyps [2,4,8,10,12,39].

This strategy has two aims: to reduce the consequenc-
es of large polyps, such as bleeding, anemia, and intestinal
obstruction; to reduce the risk of developing cancer due to
malignant transformation of PJS polyps.

Follow-up. The main sticking point in the follow-up and
timely treatment of these patients is the lack of knowledge
on PJS among patients and the medical community resulting
in delayed diagnosis and early reference. Progress is ham-
pered by the lack of national and international databases for
collecting and summarizing data on rare disorders, including
PJS. Strict adherence to follow-up protocols will extend the
life expectancy of these patients. Genetic counseling should
be obligatory for all patients. Gene editing, which is still in the
embryonic stages of development, may provide a future for
the treatment of these rare inherited diseases [2,8,12,13,14].

Due to the high incidence of small and large bowel
cancer in PJS syndrome, it is necessary to perform eso-
phago-gastro-duodenoscopy at 3-year intervals starting at
the age of 25, capsule endoscopy starting at the age of 20,
and annual ultrasound of internal organs [2,4,5,11].

It is also necessary to create a database and a bank
of DNA samples from peripheral blood of patients with
PJS in Ukraine and to conduct molecular genetic testing of
probands and risk groups. Molecular genetic diagnostics
allows to conduct genetic counselling in time, to detect the
disease in the risk group for PJS, predict its course and
perform surgical intervention due to early polyps malignancy
[10,11,32,38].

According to international requirements, in case of
family history or detection of PJS, monitoring of the condi-
tion in children and adolescents is carried out as follows:
colonoscopy and upper endoscopy at the age of 8 years;
examination of the small bowel with MRI or endoscopy
every 1-3 years starting from the age of 8 years. In case
of a negative result, examinations need to be repeated at
the age of 18 years. If polyps are detected, endoscopic
monitoring is repeated every 1-3 years, depending on the
polyp size, number and histopathology. Examination for
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signs of premature puberty in girls — every year, starting
from the age of 8 years. Testicular examination and checkup
for feminizing changes in men annually, starting from the
age of 10 years. In addition, depending on the part of the
digestive tract and the possibility of malignancy, the following
monitoring is generally accepted [2,4,5,9]:

— the rectum: the first colonoscopy is offered at an
early age and then repeated every 1-3 years if the result is
negative; polyps will be removed by elective polypectomy;

—the stomach: the first esophago-gastro-duodenosco-
py is offered at a young age and then repeated every 1-3
years if t he result is negative; polyps will be removed by
elective polypectomy;

— the small bowel: enteroscopy with video capsule is
offered from the age of 8 years and repeated every 1-3
years; polyps will be removed by elective polypectomy;

— the pancreas: as the risk of developing pancreatic
cancer is 30-60 % at the age of 70 years, pancreatic moni-
toring is recommended as a part of examination protocols,
regardless of whether family members have pancreatic
cancer or not;

— the mammary glands and ovaries: MRI of the mam-
mary glands, gynecological ultrasound.

So, the main criteria for diagnosis of PJS are the pre-
sence of the clinical triad of signs:

— distinct pigmentation of the skin and mucous mem-
branes (phenotype);

— two or more histologically confirmed polyps (histo-
logy);

— hereditary disease (medical history).

In the future, the primary and further differential diag-
nosis of PJS is carried out, which includes the following
hereditary congenital syndromes: juvenile polyposis, Birt—
Hogg-Dubé syndrome, neurofibromatosis, Gorlin-Goltz
syndrome, associated Proteus syndrome caused by the
presence of mutated genes.

Conclusions

1. Phenotypic suspicion involves the formation of risk
groups using extraintestinal signs — pigmentation of the
mucous membranes and lips —an early visual symptom that
makes it possible to recognize PJS, prescribing timely exami-
nation and treatment long before the onset of complications.

2. Dynamic observation and prevention of complica-
tions in risk groups, both in the presence of a family history
and in newly diagnosed children with polyps and specific
pigmentation, should be provided.

3. The main method of PJS diagnosis is endoscopy,
the main treatment is surgical.

4. In case of diagnosis of iron deficiency anemia in
children resistant to treatment with iron preparations, the
possibility of PJS should be considered.
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