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ABSTRACT

Juvenile Polyposis Syndrome (JPS) is a rare genetic disease characterized by the presence of the juvenile hamartomatous polyps.
The condition is caused by germline mutation in the BMPR1A or the SMAD4 genes and it is inherited in an autosomal dominant manner.
It predisposes affected persons to a high risk of malignant tumors, mainly colorectal and stomach cancers. The confirmation of the
diagnosis is based on genetic analysis. But at first, family history, pedigree, clinical criteria and histopathological analysis guide to an
inherited disease. We present here a Congolese patient with suggestive clinical and histopathological features which lead to the JPS.
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INTRODUCTION

Juvenile Polyposis Syndrome (JPS) is a rare condition
characterized by the presence of the juvenile hamartomatous polyps
mostly located in the gastrointestinal tract [1]. It predisposes affected
individuals to an increased risk of Colorectal Cancer (CRC) and
less frequently to extra gastrointestinal malignancies, especially in
adulthood [1-4]. The clinical manifestation of the disease appears
after birth, especially in young subjects. The germline mutation occurs
in BMPR1A (Bone Morphogenetic Protein Receptor Type-1A) gene
mapped on chromosome band 10q23.2 or in SMAD4 (Mothers
against decapentaplegic homolog 4) located on chromosome band
18q21.2 [2,5,6]. Both genes are tumor suppressors and are involved in
the Transforming Growth Factor-Beta (TGF-p) signaling pathways
[4,6]. The challenge in this condition is the rapid recognition of the
disease and the detection of the mutation in the index patient and
the family members in order to perform radiologic, endoscopic
examinations and rapid polypectomy and to prevent partially cancer
[6]. But the search of mutation is initially guided by elements in favor
of the hereditary character of the affection such as in lynch syndrome
(other predisposed CRC affection) [7]. The interrogatory in search
of familial history of polyps or cancers, the pedigree, the endoscopic
examination and the clinical criteria, are the first guiding elements
for JPS positive diagnosis [4]. The histological analysis in research
of typical features of JPS also helps the clinicians to recognize
the condition [8,9]. We report here a clinical observation whose
suggestive endoscopic and clinic histological phenotype in favor of
JPS have motivated the research of the mutations in BMPR1A and
SMAD4 genes.

PATIENT PRESENTATION

He is a 25-year-old congolese man, single, with a father who died
from a CRC (Figure 1). Its disease begins at the age of 15 years-old
by recurrent diarrhea, rectal bleeding, persistent abdominal pains,
abdominal bloating followed by cachexia and occlusive syndrome. The
barium enema and the colonoscopy showed numerous polyps along
the colon. The tumor macroscopic examination found approximately
more than 50 sessile and pedunculated polyps of different sizes (Figure
2). Histological analysis (17H255A2) exhibited evocative lesions of
JPS and a slight dysplasia (Figure 3). Direct sequencing (performed
in Human Genetic Center of University hospital of Leuven,
Belgium) identified a heterozygous mutation in SMAD4 defined
as « ¢.1229_1230delAG », exon 10 (ENSE00003694477) with the
pathogenic variant « p.Ser411Leufs*17 » (of the abnormal predicted
protein). We concluded to a juvenile polyposis coli form with a slight
dysplasia in young man carrying SMAD4 germline mutation. The
patient underwent a surgical cure (partial colectomy). He has been
doing well for two years and is followed by a multidisciplinary team.
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DISCUSSION

Juvenile polyposis syndrome appears in three clinical forms:
juvenile infantile polyposis, generalized juvenile Polyposis and
juvenile colorectal polyposis [5]. The approximate annual incidence is
1:16,000 to 1:100,000 in the population [2,5,10,11]. Family history is
found in 20 to 50% of the affected patients [1,4,5,9]. Clinical criteria
defined by Jass et al. in 1998 and revised in 2000 by World Health
Organization (WHO) are used to facilitate the recognition of JPS
(Table 1) [3,5,6,11,12]. Diagnosis may be suspected in presence of one
criterion. Our patient met the three clinical criteria guidelines (Table
1), and presented the juvenile colonic polyposis form. According to
publications data, JPS is manifested by constant presence of juvenile
hamartomatous polyps [5,9]. The number of polyps varies from 1 to
over 100, and they are most frequently located in the distal colon (such
as in our patient) and the rectum [2,4,11]. Others gastrointestinal
locations are stomach, duodenum, small intestine [3,4,13]. Polyps
can appear at any age (from childhood through adulthood), most
often during the adolescence (around 12-14 years-old) [11,13,14]. JPS

INgRog

Shd|adddo.
O 7 e

CRC O Female

| 7 Proband
() Marriage
35 25 I:]zo M . Deceased
JPS

Figure 1: Family pedigree of patient. Proband (arrow) with JPS having a
father died for colorectal cancer.

Figure 2: Macroscopic aspect of resected colon tumor Presence of multiples
pedunculated and sessile polyps (> 50) of different sizes in the colon.
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is the most common hereditary form of polyposis in the childhood,
the protein losing-enteropathy and the prolapse of rectal polyps
are frequently observed in children (Genetic home reference 2013)
[4,6,10,13]. JPS is also accompanied by other nonspecific symptoms
among which the rectal bleeding and the recurrent abdominal pains
are the most common revealing signs [6,13]. We have in (Table 2)
reported the main clinical manifestations [2,14,15]. The histological
analysis which is practiced without difficulties in African hospitals is
essential in the approach of positive diagnosis. Concerning our patient,
the exhibited tumor histological profile (Figure 3) was consistent with
literature data [1,8,15]. Typically, the microscopic aspects show the
juvenile polyps (Figure 3A) with a characteristic architecture: Glands
are more often spherical, separated, dilated, cystic and rich in mucus
(Figure 3B, C) [3,8,11]. They are associated with lamina propia
edema, massive infiltrating inflammatory cells (Figure 3B, C) [2,4,11].
The stroma is dense with dystrophic blood vessels [1,3,6]. Juvenile
hamartomatous polyps are identified by histological examination
in 88-100% of cases [13]. Genetically, JPS is a Mendelian pathology
[3,6,16-19]. The condition is inherited from one parent (as in our
Report) in an autosomal dominant manner (in 75% of patients),
except in cases of de novo mutation reported in 25% of JPS (Genetic
home reference 2013) [9,14]. BMPR1A and SMAD4 mutations are
detected approximately in 40 to 60% of patients [14]. Both genes are
TGF-f3 signaling proteins which initiate cell cycle arrest and growth
inhibition [14,16]. Polyps in JPS can degenerate and the approximate
risk of developing CRC varies between 38 to 50%, In case of multiple
polyps, especially in adults [3,5,11,14]. Hamartomatous polyposis
including JPS is responsible approximately for 1% of all CRC [5]. The
occurrence cancer risk in the JPS (when the mutation is known in the
family) requires the early screening of asymptomatic family members
and the polypectomy is highly recommended. Regular endoscopy

Figure 3: Image of histological section of juvenile polyps (Hematoxylin and
Eosin-stained)

A) Juvenile polyps (examination No 17H255A2) showing increased of cellular
elements, lamina propia and proliferative glands

B) and C) Excess of small, cystical and spherical proliferative glands with
abundant mucus. Lamina propria with peri-glandular edema, inflammatory
cells and dystrophic blood vessels.

Table 1: Clinical criteria of juvenile polyposis syndrome [2,3,6,11,12]

Number Clinical criteria
1 Multiple juvenile polyps in the colorectum, more than five.
2 Patient with a family history of juvenile polyposis syndrome,

regardless the number of juvenile polyps and their site.
Multiple juvenile polyps throughout the intestinal tract with exclusion
of the other causes of digestive polyposis.
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Table 2: Natural history and phenotype features in juvenile polyposis syndrome.

Juvenile
polyposis Discovery and Features Authors
syndrome (JPS)
ey Vel t . 156 1
pet . gy by Cichy et al. 2014 [16]
History Ir} 1998, identification of mutatlgns Howe et al. 1998 [17]
in SMAD4 gene associated with
. Houlston et al. 1998
familial JPS. 18]
In 2001, dlscovery.of BMPRA1 Howe et al. 2001 [19]
gene also causative of JPS.
Rectal bleeding. Recurrent
abdominal pains. Diarrhea. Larsen Haidle et al.
Prolapse of rectal polyps. Anemia. 2017 [2]
Clinic Protein losing-enteropathy. Andrade et al. 2015

Cachexia. Occlusive syndrome.
One or over 100 Polyps in GIT.

[13]
Veale et al. 1966 [15]

The disease exhibits three clinical
forms

Cauchin et al. 2015 [9]
Jelsig et al. 2014 [11]

Histopathology Juvenile hamartomatous polyps

SMAD4 is a member of SMAD
family of signal transduction
proteins.
BMPRA1 belongs to BMP, a
mily of transmembrane serine-
threonine kinases

TGF-B: Transforming Growth Factor-Beta; GIT: Gastrointestinal Tract.

Genes
SMAD4 (18921.2)
BMPRA1(10923.2) ta

Cichy et al. 2014 [16]
(UCSC-2013GRCh38/
hg38)

monitoring (every 2 to 3 years) of persons carrying a BMPRI1A or
a SMAD4 germline mutation is recommended starting at 10 to 15
years-old [3,5,9,16].

CONCLUSION

The combination of endoscopy, pedigree, clinical criteria and
histological analyzes is at first a good approach to spot JPS. It allows
to guide towards a pathology inherited and especially to signify the
presence of polyps (and cancer) for a rapid surgical management.
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