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Abstract: Juvenile polyps, typically localized in the rectum and sigmoid colon, are a common cause of
pediatric bloody stool. An isolated small intestinal juvenile polyp is uncommon and generally difficult
to diagnose. The first case of an isolated juvenile polyp diagnosed by abdominal ultrasonography
before acute abdomen had developed and resected by double-balloon endoscopy is presented along
with a review of previous reports including this case. A two-year-old Japanese boy was referred to
our institute for further evaluation of anemia persisting from one year of age. Laboratory findings
showed mild iron deficiency anemia and elevated fecal human hemoglobin (Hb) and fecal calprotectin
values. Upper and lower endoscopic findings showed no abnormalities. Because the abdominal
ultrasonography performed one year later demonstrated a 15 mm jejunal polyp, combined with a
similar finding on small intestinal capsule endoscopy, this was diagnosed as an isolated lesion. The
lesion was resected by cautery with double-balloon endoscopy and diagnosed as a juvenile polyp
pathologically. All clinical symptoms disappeared, and all laboratory data improved after treatment,
without recurrence for more than one year after the procedure. Abdominal ultrasonographic screening
and the fecal calprotectin value led to the diagnosis and non-surgical invasive treatment of an isolated
small intestinal juvenile polyp.

Keywords: anemia; double-balloon endoscopy; fecal calprotectin; intestinal juvenile polyp; ultra-
sonography

A two-year-old Japanese boy was referred to our institute for further evaluation
and treatment of protracted iron deficiency anemia. The anemia improved with iron
supplements, but relapsed following cessation of the medication. Similar episodes were
repeated frequently, and fecal human Hb level was also elevated. The patient had no
significant personal or family history. At the first visit to our institute, the patient had no
growth retardation and no significant abnormalities in vital signs. During the period of iron
administration, no physical abnormalities were observed. Moreover, he had no significant
external deformities and normal psychomotor development.

The patient’s initial laboratory tests showed Hb 11.2 g/dL, mean corpuscular volume
80.5 fL, mean corpuscular Hb concentration 26.4%, total protein 6.1 g/dL, albumin 4.1 g/dL,
immunoglobulin G 461 mg/dL, and ferritin 19 ng/mL. Fecal examinations showed fecal
human Hb 215 ng/mL and fecal calprotectin 134 µg/g. Both upper gastrointestinal en-
doscopy and colonoscopy performed at two years of age showed normal mucosal findings.
At three years of age, the patient was re-evaluated by abdominal ultrasonography (AUS)
concurrent with capsule endoscopy (CE). Abdominal ultrasonography showed a movable
mass lesion in the mid-abdomen, and color Doppler flow showed a blood flow signal to-
ward the mass, leading to the diagnosis of a pedunculated polyp. The polyp was localized
in the upper jejunum, with a diameter of approximately 15 mm, and multiple anechoic
cysts in the parenchyma, suggesting a juvenile polyp (Figure 1a,b). A same mass lesion
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was also identified in the upper jejunum by CE, with no abnormalities in the remaining
small intestine (Figure 2a).
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Figure 1. The ultrasonographic findings of the isolated small intestinal polyp. (a) Multiple anechoic
cysts are identified within the parenchyma of the polyp. (b) The pedunculated polyp has a diameter
of 15 mm and shows increased internal vascularity.
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Figure 2. The findings of capsule endoscopy and double-balloon endoscopy. (a) Capsule endoscopy
shows a polyp-like lesion at the upper jejunum, but no similar lesions are observed in other small
intestinal segments. (b,c) A pedunculated polyp is found 75 cm anorectally from the pylorus and
resected by cautery using a high-frequency snare. (d) The diameter of the resected polyp is 15 mm.
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One month after CE, oral DBE was performed, and an isolated pedunculated polyp,
identified 75 cm anorectally from the pylorus, was resected by cautery with a high-
frequency snare (Figure 2b–d). The histopathology of the polyp suggesting a hamar-
tomatous polyp, which was consistent with a juvenile polyp (Figure 3). The polyp was
removed by DBE with no complications. The patient was discharged a day after polypec-
tomy, following the disappearance of gastrointestinal symptoms and fecal human Hb and
calprotectin elevation. Iron supplements were stopped, and the anemia disappeared. At
one-year post-treatment, there were no abnormal laboratory data, and no new polyps were
identified on abdominal ultrasonographic screening.
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Figure 3. The histopathological findings of the resected polyp (hematoxylin and eosin staining). The
histology shows mixed findings of dilated and serrated glandular ducts with partial granulation,
consistent with a hamartomatous polyp.

Juvenile polyps tend to be localized to the rectum and sigmoid colon and are also
associated with iron deficiency anemia due to protracted bloody stool and intussusception
involving polyps as the pathologic advanced lesions [1,2]. The pathology is applicable to
the small intestine, as well as the colon, particularly in Peutz–Jeghers syndrome, suggesting
that small intestinal polyps larger than 15 mm in diameter should be resected to prevent
intussusception [3]. Knowledge regarding the diagnostic difficulty and rate of small
intestinal polyps is extremely limited because of the insufficient spread of small intestinal
endoscopy [4]. In the present case, it was an isolated jejunal juvenile polyp, and occurrence
in the small intestine except in juvenile polyposis syndrome is extremely rare and has been
reported infrequently [5].

Therefore, a review of this disorder, including the present case, was conducted, exam-
ining clinical features, onset age, sex differences, treatments, and examination procedures.
Searching in the PubMed database, seven cases were reported between 1981 and 2022,
including the present case [5–10]. Intussusception and anemia were present in four and
three of the seven cases, respectively. Two of the three cases of anemia had suffered for a
long duration until diagnosis. The present case also required two years from identification
of anemia to diagnosis, suggesting the diagnostic difficulty of an isolated small intestinal
polyp [5,7]. No recurrent and malignant cases were found, and no cases of an isolated
juvenile polyp were diagnosed as polyposis later. All isolated small intestinal polyps were
located in the jejunum, and the diagnosis was established by ultrasonographic identifica-
tion of jejunojejunal intussusception in three of seven cases, and surgical resection of the
polyps was required in five of seven cases. Except for the present case, only one patient
with chronic iron deficiency anemia diagnosed by small intestinal CE and who underwent
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polypectomy using single-balloon endoscopy was not treated surgically [5]. The findings
suggest that isolated small intestinal juvenile polyps were diagnosed mainly with the onset
of intestinal intussusception, leading to surgery in most patients.

The facts seem to suggest the diagnostic difficulty of this disorder preceding intus-
susception. Abdominal ultrasonographic screening is thus extremely valuable for patients
with chronic iron deficiency anemia presenting at around one year of age and relapsing
after withdrawal of iron supplements, because no standard criteria for the acceptable age
to perform small intestinal CE have been established.

In addition, elevated fecal calprotectin values and their utility as a diagnostic aid
have been reported in colonic juvenile polyps [11]. Hestvik et al. reported that the median
fecal calprotectin value was 75 µg/g (95% CI: 53–119) in healthy children aged one to
four years [12], and Roca et al. recommended the cut-off value of 285.9 µg/g for healthy
children aged one to four years [13]. Fecal calprotectin values measured at four points
prior to polypectomy in the present case were 103, 134, 205, and 327 µg/g (in chronological
order), demonstrating a similar level of elevation to that reported previously. However,
no data related to fecal calprotectin in small intestinal juvenile polyps were found, and
fecal calprotectin may also be useful as a diagnostic aid for isolated small intestinal juvenile
polyps, although this was derived from the data of the present case alone. The present case
is particularly valuable because the diagnosis of an isolated small intestinal juvenile polyp
could be made based on the patient’s symptoms without surgical complications such as
intussusception and is the first report of treatment by DBE.

Isolated small intestinal juvenile polyps may be treated non-surgically without intus-
susception developing with immediate diagnosis of the polyp using abdominal ultrasono-
graphic screening and fecal calprotectin appropriately to make the differential diagnosis of
protracted iron deficiency anemia.
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