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Juvenile polyposis syndrome (JPS)
is a rare autosomal dominant disor-
der characterized by hamartomatous
polyps throughout the gastrointestinal
tract, with an estimated prevalence of
1 in 100,000 individuals. While most
cases follow an autosomal dominant
inheritance pattern, some are caused
by de novo mutations [1].

The age of onset for JPS is typ-
ically during childhood or adoles-
cence, with a mean age at diagnosis
of 18.5 years [2]. A major concern in
JPS is the increased risk of colorectal
cancer (CRC), requiring close life-
long surveillance. The cumulative
lifetime risk for CRC ranges from
38% to 68%, with a mean age at di-
agnosis between 34 and 44 years [3].

Although juvenile polyps were
initially considered to have low
malignant potential, studies have
identified two pathways of carcino-
genesis in JPS: progression from
hamartomatous polyps to adenoma
and then to adenocarcinoma or di-
rect transformation of hamartoma-
tous polyps into adenocarcinoma.
The management of JPS is tailored
to each patient's specific manifesta-

tions and clinical presentation. The
primary treatment goal is to prevent
morbidity associated with gastroin-
testinal polyps, such as bleeding and
intestinal obstruction.

There is currently no curative
treatment available. Treatment strat-
egies typically follow two main ap-
proaches: endoscopic polypectomy
and surgical management. Surgical
management is employed in cases
with extensive polyps that are not
manageable by endoscopic means or
in patients presenting with severe or
refractory anemia [4].

There is a scarcity of literature
on rectal adenocarcinoma in JPS
patients. We present two cases of
JPS-associated rectal adenocarcino-
ma treated at our tertiary care cen-
ter. These case reports expand the
current knowledge base and provide
valuable insights into managing this
rare condition.

PATIENT DESCRIPTION

CASE 1

A 22-year-old healthy male with no
family history of neoplasm was re-
ferred to our hospital after undergo-
ing a colonoscopy at an outpatient
facility due to recurrent rectal bleed-
ing. The colonoscopy revealed 20
large, pedunculated polyps up to 15
mm in the right colon and 10 addi-

tional smaller polyps in the rectum.
The endoscopic appearance was de-
scribed as hamartomatous. He was
initially diagnosed with an oligop-
olyposis disease of unknown cause,
necessitating further investigation,
including a repeat colonoscopy and
an eye examination for congenital
hypertrophy of the retinal pigment
epithelium to determine familial ad-
enomatous polyposis, and genetic
testing for mutations linked to ham-
artomas and familial polyposis.

A follow-up colonoscopy re-
vealed 20-30 large, pedunculated
polyps throughout the large intes-
tine. Pathology from these polyps
confirmed hamartomas. In the rec-
tum, an additional large polyp (5 cm
from the anal verge) was observed,
which was ulcerated, reddish in col-
or, and indurated. Pathology of this
polyp showed signet cell adenocar-
cinoma. Immunostaining for MLHI,
MSH2, MSH6, and PMS2 showed
intact nuclear expression. Tumor
markers such as carcinoembryon-
ic antigen (CEA) and carbohydrate
antigen 19-9 (CA19-9) were not
elevated. A computed tomography
(CT) scan of the abdomen and chest
showed no signs of distant metas-
tasis to the liver or lungs. A pelvic
magnetic resonance imaging (MRI)
revealed enlarged mesorectal lymph
nodes, suggesting potential lymphat-
ic involvement.
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A ®F-fluorodeoxyglucose posi-
tron-emission  tomography/comput-
ed tomography (*F-FDG PET/CT)
demonstrated FDG uptake in the low
rectum, consistent with the primary
tumor, enlarged mesorectal lymph
nodes, and two additional FDG-avid
lesions in the large intestine thought
to be advanced polyps. The case was
discussed at a multidisciplinary tumor
(MDT) board meeting. Tumor staging
was low-laying T3N2 rectal adenocar-
cinoma, and the decision was to pro-
ceed with total neoadjuvant therapy
(TNT). Neoadjuvant therapy consist-
ed of eight courses of mFOLFOXo6,
followed by capecitabine and rectal
radiation. A "F-FDG PET/CT scan
after chemotherapy revealed a marked
decline in FDG signals in the rectum.
After completing chemoradiation ther-
apy, surgical treatment was indicated.
Anoscopy before surgery revealed a
4 cm mass from the anal verge in the
left rectal wall with involvement of the
anterior part of the sphincter complex.

Due to the location of the mass and
findings on the pelvic MRI, total proc-
tocolectomy with end ileostomy was
performed 3 months after the comple-
tion of chemoradiation therapy. The
patient had an uneventful postoper-
ative course. Pathology from the sur-
gery revealed hamartomatous polyps
throughout the large intestine, with
the rectal lesion showing a complete
pathological response and no viable tu-
mor cells. In addition, 44 lymph nodes
were examined, none of which showed
metastases. A "F-FDG PET/CT con-
ducted 3 months after surgery indi-
cated no evidence of disease, and the
patient continues active surveillance.

CASE 2

A 3l-year-old female with no fam-
ily history of CRC was diagnosed
with JPS at the age of 6 years during
an investigation for anemia. The pa-

tient was hospitalized in our surgical
department due to rectal bleeding
accompanied by severe fatigue and
pallor. A gastroscopy and colonosco-
py were performed. The gastroscopy
was normal, while the colonoscopy re-
vealed diffuse polyposis disease in the
large intestine. The polyps were a mix
of pedunculated and sessile, consis-
tent with her known diagnosis of JPS.
A large, circular, ulcerated polyp was
found in the middle rectum with a high
suspicion of malignancy. Pathology
from the large colon polyps showed
non-neoplastic juvenile-type polyps
and neoplastic polyps with juvenile
architecture with low-grade dysplasia.
Pathology from the rectal polyp con-
firmed adenocarcinoma. Examination
under anesthesia revealed a large cir-
cumferential polypoid lesion at the
anterior wall of the rectum, 5-6 c¢cm
from the anal verge. Tumor markers
were not elevated (CEA 1.5 ng/ml, CA
19-9 11.3 U/MI). A chest CT showed
no signs of metastasis to the lungs. An
abdominal CT revealed a rectal mass
in the mid-upper rectum with irregular
margins and no clear plane of sepa-
ration from the uterus, along with an
enlarged lymph node in the mesorectal
fat. A pelvic MRI demonstrated a mass
located 5 cm from the anal verge, with
invasion through the rectal wall into
the mesorectal fat at a depth of 1.6 cm.
BE-FDG PET/CT showed a patholog-
ical signal in the rectal mass accompa-
nied by perirectal fat stranding. Given
the background and the significant
genotype-phenotype relationship in
JPS, in addition to the young age of
presentation with rectal adenocarcino-
ma, we proceeded with next-genera-
tion sequencing, which revealed sev-
eral known mutations related to JPS:
GNAS, SMAD4, ATM, and CYP2Dé6.
The case was presented at the MDT
board meeting. A treatment plan was
developed to proceed with TNT for

the patient’s diagnosis of mid-rectum
c¢T3NOMO adenocarcinoma.

After completing neoadjuvant
therapy, the MDT board reconvened
to review the latest *F-FDG PET/CT
scan, which demonstrated significant
regression of the mid-rectal tumor.
However, it also revealed extensive
signals throughout the large intestine,
indicating a high polyp burden. Giv-
en the substantial number of polyps
and the residual positive signals in the
mid-rectum, the decision was made
to proceed with a total proctocolec-
tomy and end ileostomy. The patient
underwent the surgery without any
intraoperative or postoperative com-
plications and was discharged home
on postoperative day 9. Pathology
from the surgery showed complete
pathological response. The patient
continues active surveillance in the
outpatient clinic to date.

COMMENT

These two cases highlight the com-
plexities of treating JPS patients with
rectal cancer. Key considerations when
determining suitable surgical treatment
include the age of presentation, polyp
burden, the extent of the resection, the
risk of CRC recurrence, and the po-
tential negative impact on the patient's
quality of life. On diagnosing colorec-
tal cancer in patients with JPS, the sur-
gical options range from segmental co-
lonic resection to proctocolectomy with
ileal pouch-anal anastomosis (IPAA),
proctocolectomy with end ileostomy,
or proctocolectomy with continent
ileostomy. Segmental colonic resec-
tion, if feasible for achieving negative
pathological margins, can preserve
intestinal continuity and minimize the
impact on quality of life. However, this
approach carries the risk of recurrence
and necessitates lifelong endoscopic
surveillance [5]. Alternatively, total
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proctocolectomy with IPAA can omit
the need for colonoscopic screening
and reduce the risk of colorectal cancer
recurrence; however, it is associated
with the potential short- and long-term
complications such as leakage from
the IPAA, pelvic sepsis, pouchitis, and
low anterior resection syndrome. Con-
tinent ileostomy may be considered for
patients with failed IPAA, challenging
pelvic anatomy, or at high risk for rec-
tal cancer due to aggressive mutational
genotypes, such as SMAD4.

A better understanding of the geno-
type-phenotype interplay is needed to
provide an individualized and tailored
approach. Although the focus is often
on resection once cancer is diagnosed
and endoscopic surveillance is gener-
ally considered safe, the psychosocial
and economic costs of lifelong sur-
veillance are not fully understood

Running on myelin

Running a marathon requires an extraordinary

CONCLUSIONS

The treatment plan for patients with
JPS and rectal cancer should be tai-
lored to each patient. This planning
requires selecting the most appropri-
ate surgical option in collaboration
with the patient, considering their
ability to adhere to lifelong surveil-
lance, the impact on their quality
of life, and the risk of rectal cancer
recurrence. Careful and comprehen-
sive decision making by a multidis-
ciplinary team is crucial in formu-
lating an effective treatment plan for
these patients.
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with motor activity, sensory perception, and emotional

amount of energy expenditure, and exercise has been
associated with structural brain changes in animal
models. Ramos-Cabrer and colleagues investigated
the short- and long-term effects of running a marathon
on brain structure using functional magnetic resonance
imaging (fMRI). The authors found a temporary
reduction in myelin in regions of the brain associated

Social disadvantage accelerates aging

Social disadvantage, like advanced age, is a risk factor
for a broad range of health conditions; however, whether
it influences the aging process remains unclear. Using
a multicohort approach, Kivimaki and colleagues
investigated the associations of social disadvantage with
age-related plasma proteins and age-related diseases.
The authors found proteomic signatures of accelerated
immune aging and 14 specific age-related proteins
linked to social disadvantage during both early and later
life. Individuals experiencing social disadvantage had
an increased risk of 66 age-related diseases, with up

responses in subjects after they completed a marathon.
Two months after the marathon, myelin levels were fully
restored, suggesting that myelin might be used as fuel
during long-lasting activities when energy demands are
extreme.
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to 39% of these associations mediated by the 14 age-
related proteins (e.g., DNAJB9, F2, HSPA1A, BGN). The
main enriched pathway involved the upregulation of the
pro-inflammatory regulator NF-kB24 and its downstream
factor interleukin-8. These findings support the hypothesis
that social disadvantage throughout the life course may
accelerate aging, a biological mechanism that could
explain why social stratification plays such a fundamental
role in determining human health.
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