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Juvenile polyposis of the stomach:
clinicopathological features and its malignant
potential
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Abstract
Aims-To clarify a clinical entity of juve-
nile polyposis of the stomach compared
with generalised juvenile gastrointestinal
polyposis.
Methods-The clinicopathological fea-
tures of juvenile polyposis dominantly
involving the stomach at initial presenta-
tion were reviewed in 12 patients (three
new patients and nine from the litera-
ture). These were compared with 29 cases
of generalised juvenile gastrointestinal
polyposis.
Results-There were three men and nine
women with juvenile polyposis of the
stomach, aged 10-63 years. Hypoprotein-
aemia was present in nine patients, anae-
mia in seven, and a family history of
intestinal polyposis in seven. No patient
presented with a congenital abnormality.
During the observation period, two pa-
tients developed colonic juvenile polyps.
Gastric polyps invariably affected the
antrum and extended to the fundus, even-
tually becoming more numerous, larger,
and more pedunculated. Ten patients
required gastrectomy for associated ma-
lignancy or uncontrolled protein losing
gastropathy. Histological examinations of
the resected specimens demonstrated
neoplastic tissue arising from juvenile
polyps in four of the 12 patients. Atypism
in these mixed polyps varied from ad-
enoma to well or moderately differenti-
ated adenocarcinoma.
Conclusions-Juvenile polyposis of the
stomach has malignant potential, and
may be a separate entity from generalised
juvenile gastrointestinal polyposis.
(T Clin Pathol 1997;50:771-774)
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Juvenile polyposis is an uncommon condition
characterised by the occurrence of multiple
(usually more than 10) juvenile polyps in the
gastrointestinal tract.A An autosomal domi-
nant trait is recognised in 20-50% of patients.'
Juvenile polyposis always affects the colon, and
infrequently the stomach and small intestine,6
the latter termed generalised juvenile gastroin-
testinal polyposis (GJGP).' Since Watanabe et
al7 reported a case of juvenile polyposis limited
to the stomach as juvenile polyposis of the
stomach UPS), we have found nine reported

cases that corresponded to this condition.3 6-12
Because of its rarity, it is unclear whether JPS is
an independent clinical entity distinct from
GJGP. We describe three new patients with JPS
and review the literature to elucidate the
relevant clinicopathological features.

Methods
We have diagnosed three patients with JPS in
Kyushu University since 1975. The diagnosis
for JPS is as follows: (1) patients undergo gas-
troduodenoscopy, sigmoidoscopy, and double
contrast radiography of the gastrointestinal
tract, including the small intestine; (2) no
initial intestinal lesions are identified except for
numerous gastric polyps; (3) histological
examination of the gastric lesions obtained by
endoscopic or surgical resection demonstrates
typical features of juvenile polyps-dilated
cystic glands lined by tall columnar cells with
inflammatory cell infiltration of the abundant
stroma.
Through a MEDLINE search from 1970 to

1995 and a literature review by Hirata et al,"
we found 41 patients with juvenile polyposis
affecting the stomach, including our three
cases. Of these, 12 patients from 10 families
had involvement solely of the stomach at pres-
entation, corresponding to JPS. We reviewed
the clinical features, gastric morphology, and
histology of these 12 patients. Clinicopatho-
logical findings were compared to the remain-
ing 29 patients with GJGP.

Figure 1 Gastroscopy showing multiple polypoid lesions
with papillary surface in the stomach remnant (case 1).
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Figure 2 Gastric polyps from case 1 characterised by oedema and inflammatory cell infiltration of the stroma with cystic dilatation of the glands.
(Haematoxylin and eosin, original magnifications (A) x14, (B) x91).

Results
NEW CASES
Case 1
A 31 year old man underwent an emergent
operation of partial antral resection because of
a perforated duodenal ulcer. The gastric
antrum resected was covered by coarse granu-
lar mucosa, histologically composed of hyper-
plastic foveolar epithelium and focally cystic
dilatation of the glands. Follow up gastroscopy
performed two years later demonstrated multi-
ple polypoid lesions in the stomach remnant.
As these lesions gradually increased in number
and size (fig 1), the patient experienced iron
deficiency anaemia (haemoglobin 92 g/l) and
hypoproteinaemia (serum total protein 57 g/l,
serum albumin 40 g/l). There were no other
abnormalities in the gastrointestinal tract, but
the specimen obtained by endoscopic resection
at age 38 years was typical of juvenile polyps
(fig 2).

Case 2
A 19 year old woman was admitted to our hos-
pital because of iron deficiency anaemia
(haemoglobin 100 g/l) and hypoproteinaemia
(serum total protein 38 g/l, serum albumin

Figure 3 Resected specimen from case 2 revealing numerous diffuse small polyps
throughout the entire stomach.

28 g/l). Gastrointestinal examination revealed
innumerable reddish polypoid lesions in the
stomach alone. "'I-PVP test was 7.2% (normal
< 1.5%) and 13"I-RISA test 4.5 T1' days (con-
trol 13 days). Medical treatment including
total parenteral nutrition, antifibrinolysis treat-
ment, and cimetidine administration was inef-
fective for protein losing gastropathy, therefore
total gastrectomy was attempted. In the
resected stomach there were numerous, dif-
fuse, small, polypoid lesions (fig 3). Histologi-
cal features were consistent with juvenile
polyps, containing no cancerous tissue. Postop-
erative course was uneventful, and serum pro-
tein level returned to normal range.

Case 3
A 45 year old woman underwent partial
gastrectomy for gastric polyps. The resected
specimen showed multiple juvenile polyps in
the gastric antrum with dysplastic foci. Juvenile
polyps extended to the gastric fundus and
appeared pedunculated. Iron deficiency anae-
mia (haemoglobin 75 g/l) and hypoproteinae-
mia (serum total protein 49 g/l, serum albumin
29 g/l) were advanced, and the 125I-PVP test
was 2.7%, therefore, the patient underwent
total gastrectomy at age 65 years. In the
resected specimen, we found giant polypoid
lesions with papillary surface (fig 4). Histologi-
cal examination showed a well to moderately
differentiated adenocarcinoma limited to the
mucosa, containing adenomatous epithelium
with nuclear stratification in the juvenile polyps
(fig 5). Since then, clinical manifestation
improved, and we found no intestinal lesions
during an observation period of 30 years.

REVIEW OF THE LITERATURE
There were 12 patients with JPS reported in
the literature (two men and 10 women) (table
1). Age at initial diagnosis varied from 10 to 63
years (mean 32 years); four of the 12 patients
were younger than 20 years of age. Seven
patients had at least one family member with
gastrointestinal polyposis. In addition, there
was a family history of colorectal cancer in four
patients and gastric cancer in two patients. No
patient had a congenital abnormality. Anaemia
was noted in nine patients (haemoglobin
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Figure 4 Resected specimen from case 3 revealing giant polypoid lesions in the stomach
remnant.

50-100 g/l) and hypoproteinaemia in seven
(serum total protein 38-57 g/l).
The gastric antrum was invariably affected

by juvenile polyps. Polypoid lesions in the
antrum were more numerous, larger, and more
pedunculated than those in the fundus.7 In four
patients, neoplastic changes in the juvenile
polyps were found, including adenoma, papil-
lary adenocarcinoma, and well to moderately
differentiated adenocarcinoma with adenoma-
tous areas. Ten patients required gastrectomy
for associated malignancy and/or uncontrolled
hypoproteinaemia. During the observation
period (mean age at final observation was 40

years), juvenile polyps developed in the colon
in two patients, colon cancer was found in one
patient, and colorectal adenomas were seen in
one patient. All four of these patients had fam-
ily members with juvenile polyposis.

Comparison to GJGP with gastric involvement
The 29 (10 female and 19 male) patients with
GJGP involving the stomach ranged from one
to 65 years of age (mean 28 years). Of these, 15
patients (52%) had a family member with
juvenile polyposis, and seven patients (24%)
developed gastric cancers. The 12 patients with
JPS showed female preponderance compared
with the GJGP patients (Fisher's exact prob-
ability test, p = 0.005). However, there was no
difference in any other feature, including age at
initial examination, family history, clinical
presentation, and incidence of associated
malignancy.

Discussion
Juvenile polyposis is categorised into several
subtypes according to clinical features. McColl
et al2 have termed the condition of colonic
polyposis with juvenile polyps as juvenile poly-
posis coli (JPC). Sachatello et al' separated
GJGP from JPC when the stomach and/or
small intestine also were involved. They also
described a fatal form presenting with haemor-
rhage or protein losing enteropathy in infancy
as juvenile polyposis of infancy, a more severe
type of GJGP.4 Recently, the term juvenile
polyposis, which includes these conditions, has
been preferred because patients with JPC
reportedly can also have extracolonic

A

Figure 5 Histological examination of specimen from case 3 showing
scattered areas of well to moderately differentiated adenocarcinoma limited
to the mucosa in the juvenile polyps. (Haematoxylin and eosin, original
magnification (A) xS, (B) x91).
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Table 1 Summary of 12 patients with juvenile polyposis predominantly involving the stomach

Patient Age at Gastric Intestinal
Nolsex diagnosis Follow up Family Hypoprotein- neoplasia lesion
(reference) (years) (years) history Anaemia aemia Gastric polyposis (age) t (age) t

1/male* 31 7 - Yes Yes Multiple
2/female* 19 1 Yes Yes Innumerable
3/female* 45 30 Yes Yes Innumerable C/A (65)
4/female3 63 1 P Yes Yes Innumerable - JP (64)
5/female8 45 2 P/C Yes No Multiple - C (47)
6/female8 10 17 P/C Yes No Multiple - JP (27)
7/female7 13 7 P/C Yes Yes Innumerable -

8/male9 14 22 P/C No No Innumerable C (34) A (36)
9/female'2 21 1 Yes Yes Innumerable
10/female6 41 6 P/C Unknown Unknown Innumerable
1l/female'° 40 1 P/C Yes Yes Innumerable A (40)
12/female'3 32 1 _ No No Multiple C/A (32)

*Present study; tAge at diagnosis.
P, polyposis; C, cancer; A, adenoma; JP, juvenile polyp.

involvement.5 In a review of 272 cases of juv-
enile polyposis by Hofting et al,6 the most
frequently affected site was colorectum (98%),
followed by stomach (14%), jejunum and
ileum (6.5%), and duodenum (2.3%). Solitary
juvenile polyp mimics gastric hyperplastic
polyp; however, the present cases obviously
differ from hyperplastic polyps because they
had more extensive and dense distributed
polyps, presenting histological features ofmore
abundant inflamed stroma and less foveolar
hyperplasia than hyperplastic polyps.

Juvenile polyposis involving the stomach
without intestinal polyps at presentation was
termed juvenile polyposis of the stomach (JPS)
by Watanabe et al.7 In the previous reports,3 8
two patients with JPS developed juvenile
polyps in the colon, who were recategorised as
GJGP. Therefore, we should consider that
GJGP can present solely gastric involvement at
the initial presentation. It may be why there was
no difference in clinicopathological features
between JPS and GJGP involving the stomach,
except for female preponderance in JPS. There
may be a possibility that JPS is a localised form
of GJGP. However, our three cases at least
manifested no extragastric involvement during
the long term observations of 30 years, and had
no hereditary trait. A causative gene for
juvenile polyposis has not yet been identified,
and factors other than genetic abnormalities
may be related to the pathogenesis of juvenile
polyposis.'4 We would prefer that JPS be
regarded as a clinical entity separate from
GJGP.

In patients with JPS, the most striking clini-
cal feature was anaemia (89%), probably
resulting from disturbed iron absorption and
blood loss. Hypoproteinaemia (67%) was also
recognised frequently; Menetrier disease can
be excluded because of the presence of diffuse
antral polyps. Most patients with hypoprotein-
aemia required gastrectomy. In addition, there
may be an increased rate of malignancy associ-
ated with juvenile polyposis, although a juve-
nile polyp per se is categorised as a
hamartoma.' Hofting et a16 found 48 cases
(18%) of gastrointestinal cancer among 272
patients with juvenile polyposis. Jass et al'5
found that 155 of 1009 (15%) juvenile polyps
removed from 80 patients with juvenile poly-

posis were accompanied by dysplastic tissue.
Among the 12 patients with JPS in this study,
three developed gastric cancer with or without
adenomatous area arising from juvenile polyps.
Recent investigations strongly indicate a mor-
phological sequence from hyperproliferative
mucosa to adenocarcinoma, through mixed
hyperplastic, juvenile, and adenomatous
lesions.'6 '7

In conclusion, JPS has malignant potential
and may be a separate entity from GJGP, which
can present solely gastric involvement at initial
presentation. Therefore, patients with JPS
should be carefully followed up.
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