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Colorectal neoplasia in juvenile polyposis or

juvenile polyps

Francis M Giardiello, Stanley R Hamilton, Scott E Kern, G Johan A Offerhaus,
Pearl A Green, Paul Celano, Anne J Krush, Susan V Booker

Abstract
Juvenile (retention) polyps are usualiy solitary
lesions in the colorectum but may be mul-
tiple in juvenile polyposis. The association
between juvenile polyps and colorectal neo-
plasia is controversial. We present three
patients with juvenile polyposis who had
colorectal adenomas or adenomatous epithe-
lium in juvenile polyps at ages 3, 4, and
7 years. In a retrospective study of 57 ad-
ditional patients with one or more juvenile
polyps, 10 patients (18%) had colorectal neo-
plasia including three with adenocarcinoma,
two with tubular adenoma, and six with
adenomatous epithelium in a juvenile polyp
(one had both adenomatous epithelium and an
adenocarcinoma). Nine of these 10 patients
had juvenile polyposis defined by the presence
of at least three juvenile polyps; and eight of
the nine had a family history of juvenile
polyps. Colorectal neoplasia occurred at
young age (mean (SEM) 37 (5) years).
Our findings suggest that patients with

juvenile polyps who have three or more
juvenile polyps or a family history of juvenile
polyps should undergo surveillance for
colorectal neoplasia.
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The term 'juvenile polyp' was used by Horril-
leno in 1957 to designate histologically distinc-
tive colorectal polyps that usually occurred as
solitary lesions in children.' However, other
authors reported that multiple juvenile polyps
representing juvenile polyposis can occur, not
only throughout the colorectum29 but also oc-
casionally in the small bowel and stomach.""'2
In addition, families with juvenile polyposis in
several members have been reported. Analysis
of a limited number of such juvenile polyposis
families revealed variability among pedigrees in
location of gastrointestinal tract polyps and
heritability of this condition.3 14

Juvenile (retention) polyps are generally
thought to be hamartomatous lesions with little
malignant potential. Consequently, a conserva-
tive approach toward treatment, involving only
removal of the polyp, has been taken. Some
reports, however, have documented the occurr-

ence of colorectal adenomas and carcinomas in
patients with single juvenile polyps as well as in
those with juvenile polyposis.34 12' 24 Thus
the nature of the association between juvenile
polyps and colorectal neoplasia is controversial.
Between 1984 and 1990, four young children

(ages 4-7 years) with juvenile polyposis were

evaluated at our institution. Three of these four
children were found to have a colorectal ade-

noma or adenomatous epithelium in a juvenile
polyp. Therefore, to assess the frequency of
colorectal neoplasia and identify features associ-
ated with its occurrence, patients with one or
more juvenile polyps at The Johns Hopkins
Hospital from 1972 through 1980 were
reviewed.

Methods
PROSPECTIVE STUDY
Four children with juvenile polyposis evaluated
at The Johns Hopkins Hospital from 1984
through 1990 were identified prospectively.
The computerised surgical pathology diagnosis
file in the department of pathology was searched
systematically, but no additional cases were
found in this time period. The clinical records
and pathological material of the four cases were
reviewed.

RETROSPECTIVE STUDY
We investigated the association between juve-
nile polyps and colorectal neoplasia by retros-
pective review of all juvenile polyp cases identi-
fied by searching the surgical pathology files'
and The Johns Hopkins Bowel Tumor Registry
for the nine year period of 1972 through 1980.
The histopathological sections of the polyps
were reviewed by a gastrointestinal pathologist
(SEK/SRH) to confirm the diagnosis using esta-
blished criteria.35 Fifty seven patients with one
or more juvenile polyps were identified. All
polyps were located in the colorectum. Each
patient's medical records and a mailed question-
naire to patients and their physicians were also
evaluated.

Patients were distinguished as familial or
non-familial cases on the basis of family history
of juvenile polyp(s). Family history was consi-
dered positive for juvenile polyp(s) if at least
one first degree relative was affected as verified
by physician contact. Patients were considered
to have juvenile polyposis if they had three or
more colorectal juvenile polyps. Colorectal neo-
plasia was considered to be present if the patient
had an adenocarcinoma, an adenoma, or adeno-
matous epithelium in a juvenile polyp in the
large bowel. All cases with colorectal neoplasia
were verified through histopathological review
by both gastrointestinal pathologists (SEK and
SRH). Polyps of three familial and one non-
familial patient judged indefinite for adenoma-
tous epithelium were regarded as negative in the
analysis of results.

In addition to the 57 cases that fulfilled our
criteria and formed the present study popula-
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tion, 11 patients identified in the same period
with a polyp histologically consistent with juve-
nile polyp were excluded. These cases had a his-
tory of inflammatory bowel disease (n=9) or
polyps occurring at an anastomotic site from
previous surgery (n=2) and were judged to have
inflammatory polyps rather than juvenile
polyps.
Our findings were also compared with litera-

ture reports of patients with juvenile polyps.
Literature search from 1966 to 1990 was per-
formed through MEDLINE, accessed via the
BRS Colleague Search Service.36

Results
PROSPECTIVE STUDY
Four children with juvenile polyposis were seen
at The Johns Hopkins Hospital between 1984
and 1990. The cases are summarised in table 1
and illustrated in fig 1. Rectal bleeding was the
presenting complaint in each case. The ages at
diagnosis of juvenile polyposis by colonoscopy
with biopsy or polypectomy were 3, 4, 6, and 7
years old. All patients were female. There was
no family history of juvenile polyps, juvenile
polyposis, or colorectal cancer in any of these
cases. Adenomatous epithelium was present in

Table I Juvenile polyposis cases in 1984-90

Case A Case B Case C Case D

Age at diagnosis of juvenile polyposis (years) 3 4 6 7
Race: white (W)/black (B) and sex WF BF WF WF
Family history of juvenile polyposis No No No No
Age at diagnosis of colorectal neoplasia (years) 3 4 - 7
Family history of colorectal cancer No No No No
Type of neoplasia Adenomatous Adenomatous None Tubulo-

epithelium in epithelium in villous
juvenile polyp(s) juvenile polyp(s), adenomas

tubulovillous adenoma
Type of specimen Polypectomy Polypectomy, Polypectomy Colectomy

colectomy
Neoplasia sites in colon Rectum, Rectum, None Rectum,

transverse sigmoid, transverse
ascending

.......

i

I

(½.

Figure 1 Colectomy specimenfrom caseB in table 1. (A) Gross photograph shows numerous polyps ofvaryingsizes and
configurations (x0 6). (B) Photomicrograph ofjuvenile polyp UP) and separate tubulovillous adenoma (AD) in the
ascending colon. Thefrond like appearance ofthe adenoma is strikingly differentfrom the ovoidjuvenile polyp (haematoxylin
and eosin, x45). (C) High powerphotomicrograph ofjuvenile polyp in (B). The dilated gland containsfibrinoinflammatory
exudate and hasflattended epithelium. The surrounding stroma consists ofinflamed granulation tissue. No adenatous
epithelium is present (haematoxylin and eosin, x 190). (D) High powerphotomicrograph oftubulovillous adenoma in (B). The
epithelium is hypercellular with stratified, spindle shaped nuclei. Proliferated paneth cells (arrow) are present in the neoplastic
epithelium (haematoxylin and eosin, x380).
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juvenile polyps removed by polypectomy from
two children at ages 3 and 4 years old (cases A
and B in table 1). Two children underwent
colectomy for persistent bleeding (cases B and
D). In case B, who had adenomatous epithelium
in juvenile polyps at age 4, a tubulovillous
adenoma which had not been identified by two
previous colonoscopies was present in the
colectomy specimen at age 7 (fig 1). In the other
child (case D) two adenomas that had not been
detected by a previous colonoscopy with
multiple biopsies were identified in the
colectomy specimen at age 7.

RETROSPECTIVE STUDY
The demographics of the retrospective study
group of 57 patients are shown in table 2. A
family history of juvenile polyps in a first degree
relative was present in 20 of 57 patients repre-
senting six different families. Eight of the 20
(40%) patients in the familial group had colorec-
tal neoplasia (table 3). This included adenocar-
cinoma (n=2), tubular adenoma separate from
juvenile polyps (n=2), and adenomatous epithe-
lium in juvenile polyps (n=4). Interestingly,
seven of these eight (88%) patients with colorec-
tal neoplasia were males. In contrast to the fami-
lial group, only two of 37 (5%) patients without
family history of juvenile polyps had colonic
neoplasia (p<0 01): both had adenomatous
epithelium in juvenile polyps and one had a
separate adenocarcinoma of the rectum.

In addition to family history, the finding of
multiple juvenile puAyps was associated with
colorectal neoplasia. Colorectal neoplasia was
found in nine of 19 patients with three or more
colorectal juvenile polyps, as compared with

Table 2 Characteristcs of retrospective study population
with juvenile polyps

Familial* Non- Combined
(n=20) familial (n=57)

(n=37)

No (%) males 11 (55) 20 (54) 31 (54)
Mean (SEM) age at diagnosis

of juvenile polyps (years) 23 (4) 22 (3) 22 (2)
Range 3-58 2-58 2-58

No (%) withcolorectal neoasia 8 (40) 2 (5) 10 (18)
Mean (SEM) age at colorectal

neoplasia (years) 37 (5) 38 (15) 37 (5)
Range 6-58 23-52 6-58

*History of juvenile polyps in a first degree relative.
tp<0-01 compared with non-familial group.

only one of 28 patients with one or two polyps
(p<O-Ol) (fig 2). When analysed, family history
and multiple juvenile polyps were interrelated
variables: eight patients had both. Importantly,
one of two non-familial patients with colorectal
neoplasia had more than 40 juvenile polyps in
the large intestine and can be considered a new

mutation of juvenile polyposis (arrow in fig 2;
case 9 in table 3). This patient had both rectal
adenocarcinoma and adenomatous epithelium
in multiple juvenile polyps. The second patient
had adenomatous epithelium in a solitary juve-
nile polyp. These results suggest that juvenile
polyposis can be established by three or more

colorectal juvenile polyps, especially if there is a

family history of a juvenile polyp.
The mean (SEM) age of diagnosis of colonic

neoplasia was similar in the familial and non-

familial (37 (5) years, range 6-58; and 38 (15),
range 23-52, respectively). Neoplastic changes
were diagnosed at the time of initial juvenile
polyp diagnosis in four patients and during fol-
low up in six patients. The mean length of
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Figure 2 Occurrence ofcolorectal neoplasia in patients with
juvenile polyp(s) in relation tofamily history ofjuvenile
polyp and number ofjuvenilepolyps.

Table 3 Characteristics of colorectal neoplasia observed in retrospective study population

Case Family Age at Sex Multiple Typelsite of
No No neoplasia juvenile colorectum neoplasia

diagnosis polyps (¢3)

Familfial
I 1 6 M Yes Adenomatous epithelium in juvenile polyp(s)
2 3 27 F Yes Tubular adenoma separate from juvenile polyp(s)
3 3 56 M Yes Adenocarcinoma of colon
4 4 42 M Yes Tubular adenoma separate from juvenile polyp(s)
5 4 58 M Yes Adenocarcinoma of rectum
6 5 42 M Yes Adenomatous epithelium in juvenile polyp(s)
7 5 38 M Yes Adenomatous epithelium in juvenile polyp(s)
8 6 26 M Yes Adenomatous epithelium in juvenile polyp(s)

Non-familial
9 - 23 F Yes Adenomatous epithelium in juvenile polyp(s) and separate

adenocarcinoma of rectum
10 - 52 M No Adenomatous epithelium in juvenile polyp(s)

Uv- .
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Table 4 Previous reports of colorectal neoplasia in patients with juvenile polyp(s)

Report No of Age (years) Sex (MI Family history Type of
(reference cases total, of juvenile colorectal neoplasia
Nos) Mean (SEM) Range % M) polyps (%)

Solitary juvenile polyp:
16-21 8 24 (9) 1-5-67 4/7* (57) 2/8 (25) Carcinoma in juvenile polyp (n= 1), adenomaepithelium

in juvenile polyp (n=3), carcinoma and adenoma in
juvenile polyp (n=l), separate carcinoma (n=l),
separate adenoma (n=2)

Multiple juvenile polyps (>3):
3, 4, 12, 15, 39 27 (2) 6-52 25/38* (66) 15/39 (38) Carcinoma in juvenile polyp(s) (n=l), adenoma
22, 23, 25-34, epithetium in juvenile polyp(s) (n=13), carcinoma
40, 42 and adenoma in juvenile polyp(s) (n=3), carcinoma

unknown site (n=16), separate adenoma (n=6)

*Sex not specified in one case.

follow up was 5 1 (1-6) years. When considered
by pedigree all six families with familial juvenile
polyposis had at least one member with colorec-
tal neoplasia (adenocarcinoma or adenoma).
However, a family history of colorectal neopla-
sia was noted in only two of 37 families in the
non-familial group (p<0 001 compared with
familial group).

Discussion
Juvenile polyps of the colorectum have gen-
erally been considered benign hamarto-
mas.16 37-39 Controversy concerning the
malignant potential in patients with these
polyps has existed for decades, however,'
because investigators have reported the occur-
rence of colorectal adenoma and carcinoma in
patients with solitary as well as multiple colonic
juvenile polyps (table 4).3 4 12 1524 2634 40
The occurrence of colorectal adenomas or

adenomatous epithelium in three young chil-
dren with juvenile polyposis at our institution
prompted us to review the association of col-
orectal neoplasia with juvenile polyps. There
was a striking occurrence of colorectal neoplasia
in juvenile polyp patients with either a family
history of juvenile polyps (40%) or with three or
more rectosigmoid juvenile polyps (47%): eight
of 10 patients with neoplasia had both features.
The association of colorectal neoplasia with
juvenile polyposis despite the absence of family
history is highlighted by case 9 (marked by
arrow in fig 2; table 3). Although this patient
had no family history of juvenile polyps, at age
23 years she had multiple juvenile polyps
with adenomatous epithelium and a rectal
adenocarcinoma.4' Similar to the young chil-
dren prompting this investigation, such patients
may well represent new mutations for the juve-
nile polyposis gene, explaining the absence of
family history.
The literature supports our conclusion that

juvenile polyposis is associated with colorectal
neoplasia. Thirty eight of 46 reported cases of
colorectal neoplasm and juvenile polyps occur-
red in patients with multiple juvenile polyps
(table 4). Also, in a recent study Jass et al noted
that 18 of 80 (23%) juvenile polyposis patients
(those with more than five juvenile polyps)
developed colorectal cancer. 15 Interestingly,
83% of these patients were male, and in our
study seven of eight (88%) patients with col-
orectal neoplasia and a family history of juvenile
polyps were male. On the other hand, our three

prospectively observed cases without a family
history were female (cases A, B, D in table 1) as
was the non-familial case in the retrospective
study (case 9 in table 3, arrow in fig 2).
On the basis of our study and literature

review, we recommend that, when possible,
juvenile polyp patients with multiple juvenile
polyps (three or more) or a family history of
juvenile polyps should have a complete colonos-
copic examination. Periodic surveillance by col-
onoscopy with multiple random biopsies of both
polyps and flat mucosa every several years
seems appropriate for these patients. Also,
screening of first degree relatives is prudent
be,ause of the difficulty in recognising asymp-
tomatic affected individuals. At times colonos-
copic surveillance may be difficult especially in
juvenile polyposis patients with numerous
polyps. Colectomy is a consideration in these
individuals because neoplasia may not be sam-
pled by biopsies and polypectomies, as illus-
trated by case D in table 1. Presently, there do
not appear to be sufficient data from juvenile
polyposis patients to justify prophylactic col-
ectomy solely for the risk of colorectal carci-
noma, as is done in adenomatous polyposis.
However, in the presence of any other indica-
tions such as persistent rectal bleeding, col-
ectomy is appropriate.

Although much less frequently reported,
patients with solitary juvenile polyps and no
family history have developed colorectal neopla-
sia. Our one case of this type was a 52 year old
man (case 10, table 3). Literature review
revealed eight cases of infants and children
developing neoplasia in solitary juvenile polyps
(table 4). Therefore, solitary juvenile polyps
should usually be removed, even if asymptoma-
tic, because of the small but definite neoplastic
potential.
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