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ABSTRACT

Patients with acromegaly are reported to be at risk of developing
adenomatous colonic polyps, which are considered to be preneoplastic
lesions. This assumption is, however, usually drawn from results
obtained in rather small series of patients or without a control group.
We, therefore, undertook a prospective colonoscopic and pathological
study comprising 103 acromegalic patients and 138 nonacromegalic
control subjects referred for irritable bowel syndrome.

e prevalence of adenomatous colonic polyps was significantly
ased in acromegalic patients compared to that in control subjects
(22.3% vs. 8.0%; P = 0.0024). The significance was similarly present
in male acromegalic patients (28.6% vs. 5.5% in male control subjects;
P = 0.0026), but was absent in female acromegalic patients. The

prevalence of colonic polyps was also significantly increased in the
group of acromegalic patients under 55 yr of age (20.0% vs. 3.0% in
the control group of the same age; P = 0.0026). Other characteristics
of adenomatous colonic polyps in acromegaly were the multiplicity
and the presence proximal to the splenic flexure. No difference in the
duration of acromegaly was found between patients with or without
adenomatous polyps. The prevalence of hyperplastic colonic polyps
was also significantly increased to 24.8% in acromegalic patients vs
4.4% in control subjects (P < 0.001). In conclusion, in view of the
increased incidence of adenomatous colonic polyps, colonoscopy
should be part of the follow-up examinations in acromegaly. (J Clin
Endocrinol Metab 80: 3223-3226, 1995)

ATIENTS with acromegaly are known to have a reduced
life expectancy (1, 2). The main causes of this increased
mortality are of cardiovascular and tumoral origin. Neoplas-
tic disorders are encountered three times as frequently in
acromegalic patients as in a normal population (3, 4). Re-
cently, several studies reported an increased prevalence of
colonic polyps in acromegaly (1, 5-15). As adenomatous
colonic polyps are considered to represent a preneoplasic
lesion, precocious diagnosis is of primordial interest to pre-
vent further degeneration into a colonic carcinoma. The
value of the earlier prospective studies is restricted by the
limited number of patients. A prospective colonoscopy was
performed in our acromegalic patients, and a pathological
examination of the resected polyps was carried out. We re-
port here the results obtained in 103 acromegalic patients and
compare the findings with those gathered in 138 patients
with functional colonopathy.

Subjects and Methods

A total of 103 acromegalic patients (male/female ratio, 49/54; mean
age * sp, 51 £ 12 yr) were studied in four endocrinological centers: CHU
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Liege, Hopital Bicétre Paris, UZ Antwerp, and CHU Bordeaux. Diag-
nosis of acromegaly had been suspected by the clinical presentation. It
was subsequently confirmed by the finding of elevated plasma concen-
trations of GH and insulin-like growth factor I (IGF-D), radiological
demonstration of a pituitary adenoma, and, in some patients, positive
immunocytochemical examination of the resected pituitary tissue. The
interval between the onset of symptoms of acromegaly and colonoscopy
was calculated as the duration of the disease. Acromegaly was part of.
the multiple endocrine neoplasia type 1 syndrome in two patients. Two
other acromegalics belonged to the same fratria and probably repre-
sented: familial acromegaly. Two acromegalics had a previous history of
colonic polyps, and seven had a positive family history for colonic
polyps. The patients were declared cured after neurosurgery when
plasma GH suppression below 2 pg/L after a glucose load and normal
plasma IGF-I levels were found. They were considered stabilized when
the plasma IGF-I level was normalized during somatostatin analog
treatment.

The control group consisted of 138 patients (male/female ratio, 55/83;
mean age * sp, 53 & 15 yr), who were investigated at the Department
of Gastroenterology of the CHU Liege for symptoms evoking irritable
bowel syndrome, such as chronic constipation, diarrhea, or atypical
abdominal pain. The screening program consisted of a colonoscopy.
When found, the polyps were removed and examined histologically. The
statistical analyses were performed with the Fisher test, and P < 0.05 was
considered significant.

Results

There was a significant increase in adenomatous colonic
polyps in the acromegalic group relative to that in the control
group, with a prevalence of 23 of 103 (22.3%) vs. 11 of 138
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(8.0%; P = 0.0024). In the male acromegalics, 14 of 49 (28.6%)
had adenomatous polyps vs. 3 of 55 (5.5%) in the male con-
trols (P = 0.0026). There was no statistically significant dif-
ference in the frequency of colonic polyps between the female
populations (9 of 54 acromegalics (16.7%) vs. 8 of 83 controls;
9.6%; P = 0.2899). Multiple adenomatous polyps were found
in 6 acromegalic patients but in none of the control subjects.
Inboth groups, all polyps, except 5 in the acromegalic group,
were distal to the splenic flexure. The prevalence of colonic
polyps was high in acromegalics under 55 yr of age [14 of 70
(20.0%) vs. 2 of 66 (3.0%) in controls under 55 yr of age; P =
0.0026]. The prevalence of colonic polyps was also elevated
in acromegalics above 55 yr of age, but the difference from
controls was not statistically significant [9 of 33 (27.3%) vs. 9
of 72 (12.5%); P = 0.0635]. There was no statistically signif-
icant difference between the mean age of acromegalic pa-
tients with and that of those without adenomatous polyps
(54.9 £ 10.6 yr vs. 50.2 * 11.4 yr; P = 0.0853). There was a
statistically significant difference in the mean age of control
subjects with or without adenomatous polyps (61.8 = 16.1 yr
vs. 524 * 14.2 yr; P = 0.0434). There was no statistically
significant difference between the mean age of acromegalic
patients with adenomatous polyps and that of control sub-
jects with adenomatous polyps (54.9 = 10.6 yr vs. 61.8 = 11.9
yr; P = 0.1530). There was no difference in duration of the
disease between acromegalic patients with or without ad-
enomatous polyps (69 vs. 80 months; P = 0.5140).
. At the time of colonoscopy, 50 of 103 acromegalic patients
showed active disease. Eleven of these patients had at least
1 polyp (22.0%) vs. 12/53 acromegalics (22.6%) considered
stabilized or cured (P = 1). No adenocarcinoma was inci-
dentally discovered. Neither of the 2 patients with a familial
history for acromegaly had colonic polyps. One of the 7
acromegalic patients with a family history for colonic cancer
had colonic polyps. Hyperplastic polyps were found in 25 of
103 acromegalics (24.3%) and in 6 of 138 controls (4.4%; P <
0.001). Three acromegalic patients had both adenomatous
and hyperplastic polyps. A review of the results is given in
Table 1. o

Colonoscopy was complete by reaching the cecum in 86 of
103 (83.5%) of the acromegalic patients vs. 125 of 138 (90.6%)
of the control subjects (P = 0.1165). The mean age and sex
ratio of acromegalic patients and control subjects were sta-
tistically not different.

TABLE 1. Colonic polyps in acromegalic patients vs. control
subjects

Acromegalic Control P
group group
Adenomatous polyps 23/108 (22.3) 11/138(8) 0.0024
Multiple adenomatous 6/103 (5.8) 0/138 (0)

polyps
Males with 14/49 (28.6) 38/55 (5.5) 0.0026

* adenomatous polyps

Females with 9/54 (16.7)  8/83 (9.6) .0.2899
adenomatous polyps

<55 yr old with 14/70 (20.0) 2/66 (3.0) 0.0026

' adenomatous polyps :

>55 yr old with 9/33 (27.3) 9/72 (12.5) - 0.08635
adenomatous polyps :

Hyperplastic polyps 25/103 (24.3) 6/138 (4.4) <0.001

Percentages are given in parentheses.
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Discussion

Acromegaly is a rare disease with an incidence of 3/mil-
lion. The life expectancy of an acromegalic patient is reduced
compared to that of a normal individual. Earlier reports
mention mortality occurring in 26-50% of patients before the
age of 50 yr (1, 2). More recently, probably influenced by a
more adequate therapeutical approach, the mortality rate
was reported to be 16% at the age of 50 yr and 29% at the age
of 60 yr, respectively (3). Cardiovascular complications, spe-
cifically cardiomyopathy and cerebral vascular accidents,
remain the main cause of death in acromegalic patients (16).
The second most common reason for mortality is the devel-
opment of neoplastic disorders. The global risk of an acro-
megalic patient to present with a carcinoma was estimated
to be 3 times higher than that for a normal individual (3). On
a cohort of 1000 acromegalic patients, the risk of tumoral
development in acromegaly was increased by 60% compared
to that in a control population (13). In another study, how-
ever, the increased carcinogenic risk was only observed in the
male acromegalic patients (17). When comparing a group of
87 acromegalic patients with a group of about 200 patients
with other pituitary tumors, the former group showed a 2.5
times increase in neoplasia as well as a more frequent oc-
currence of benign tumors (4).

Recently, several studies have also indicated an increased
prevalence of adenomatous colonic polyps. To our knowl-
edge, in 7 prospective reports a systematic search for polyps
by colonoscopy was undertaken, but only that by Vasen et al.
included a control group (6, 11-15, 18). In our study, 30
adenomatous polyps, amounting to 22.3% of the patients,
were resected. This prevalence exceeds significantly the 8.:0%
of adenomatous polyps found in the control population.
Brunner et al. found 4 adenomatous polyps in a group of 29
acromegalic patients (13.8%), with an increased prevalence
in the male acromegalics, in accordance with our findings of
a male predominance (11). Klein ef al. (6) recorded a prev-
alence of adenomatous polyps of 29.4%, but in a smaller
series of 17 acromegalic patients. No difference in age was
apparent between this and our group of acromegalics. It is
unlikely that environmental factor differences between the
European and the Pennsylvanian population could explain
this large difference in prevalence. In the series of Ezzat et al,
(12), revealing a prevalence of 34.7% of adenomatous polyps,
colonoscopy was performed in patients with an active form
of acromegaly, whereas some of our patients showed stabi-
lized or cured acromegaly. In another study performed in the
same conditions of active acromegaly, 13 patients of a total
of 20 acromegalics (65.0%) showed the presence of adeno-
matous polyps (18). The difference in recruitment of the
patients, however, may not play a role in the discordant
results. It seems unreasonable that a regression of a colonic
polyp occurs with the normalization of plasma GH and IGF-I
concentrations. Indeed, in our series we did not find a cor-
relation between the level of activity of the acromegaly at the
time of colonoscopy and the finding of a polyp. Also, we
could not demonstrate a relation between the duration of the
acromegaly and the presence of a polyp. The same conclu-
sion was made in the study of Vasen et al., which included
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a control group (15). Their prevalence of 22% of colonic
polyps is similar to our results.

The prevalence of 8.0% of adenomatous polyps in the
control population with a mean age of 53 yr corresponds to
the expected prevalence in the age group. Raymond et al. (18)
discovered an incidence of 11% of adenomatous polyps in a
population selected on the basis of functional colonopathy
and reported an incidence of 9.6% at the age of 50 yr at
autopsy examination. Recently, a study evaluated the results
of colonoscopy performed in 210 individuals without ab-
dominal complaints (19). It showed an incidence of 11.2% of
adenomas in the age group of 50-54 yr.

Colonoscopy in acromegalic patients did not permit vi-
sualization of the cecum in 16.5%. The difficulty performing
a complete colonoscopy is caused by the higher frequency of
a dolichocolon in acromegaly. The incomplete examination
may be a reason to underestimate the frequency of polyps.

Hyperplastic colonic polyps were detected in 24.3% of the
acromegalic patients. These polyps are considered nonneo-
plastic. A filiation hyperplastic-adenomatous polyp has not
been established, but hyperplastic polyps may sometimes
comprise adenomatous changes with the possibility of neo-
plastic degeneration (20). In our series of hyperplastic polyps
we did not discover adenomatous alterations. Elevated GH
levels could explain hyperplastic polyps in mucosal epithe-
lium, but until now not the development of adenomatous
polyps.
~“Acromegaly is due to an excessive and inadequate pro-
duction of GH, inducing the hypersecretion of IGF-I. Both
hormones are known to promote cellular growth. Several
studies indicate a pathogenic role of these growth factors in
colonic tumorigenesis. A first argument was found in the
studies showing multiorgan neoplastic degeneration in rats
injected with GH (21). More recently, it has been shown that
GH has the capacity to induce the expression of oncogenes
such as c-myc in the liver and kidney of mammals (22). Also,
in vitro GH and IGF-I are capable of initiating cellular pro-
liferation. Furthermore, the presence of IGF-I receptors on
pulmonary and colonic tumors has been confirmed (23).
Conversely, somatostatin is able to inhibit the cellular growth
of some colonic carcinoma cells transplanted into mice (24).
Elevated levels of messenger ribonucleic acid for IGF-II were
found in colonic carcinoma cells, but the level of IGF-I mes-
senger ribonucleic acid is only slightly increased compared
to that in normal colonic cells (25). Recently, an increased
mucosal cell proliferation in the sigmoid of acromegalics
with active disease was noted, but not in patients with cured
disease (26).

The biomolecular approach in determination of the patho-
genesis of pituitary adenomas has permitted a spectacular
progress during the last years. Several studies support a
monoclonal theory for the development of pituitary adeno-
mas (27). The gsp oncogene has been identified in about 40%
of all somatotrope adenomas that cause acromegaly (28). A
mutation within this gene encoding for a Ga protein is re-
sponsible for the constitutive stimulation of cAMP, the pri-
mary intracellular mediator for the secretion of GH. The gene
encoding for the gsp oncogene is located on chromosome 20
(29). More recently, the loss of chromosome 11q13 was also
detected in some GH-secreting pituitary adenomas (30). This
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chromosomal band contains the MENT antioncogene, whose
deletion is accompanied by the development of the multiple
endocrine neoplasia type 1 syndrome. The tumorigenesis of
somatotrope adenomas may thus be associated with the mu-
tation of dominant protooncogenes or an inactivation of re-
cessive antioncogenes.

Both of the same mechanisms are implicated in the tu-
morigenesis of colonic carcinomas. The colonic carcinoma is
of monoclonal origin and is induced by the activation of
multiple oncogenes and the loss of antioncogenes (31). The
APC gene (for adenomatous polyposis coli) is located on
chromosome 5q21. In 60% of all colonic carcinomas or colonic
adenomas, a mutation of the APC gene was uncovered (32).
In another study, the loss of part of the long arm of chro-
mosome 5 was estimated to be between 5-50% in colonic
cancers (33). Another frequent genetic alteration in colonic
cancer is activation of the K-ras oncogene on the long arm of
chromosome 12. In 50% of all carcinomas and adenomas
larger than 10 mm, this lesion has been detected (33). No such
defect was found in a pituitary adenoma. The loss of the long
arm of chromosome 17 is estimated to be 75% in colonic
cancer (34). The p53 antioncogene is located on this chro-
mosome and encodes for a protein inhibiting the replication
process in genetically altered cells (35). Another frequent
region of deletion is located on chromosome 18q. The DCC
gene (for deleted in colorectal cancer) that controls the cel-
lular adhesion is lost in 70% of adenomas with severe dys-
plasia (33, 36). Until now, no alteration in this gene has been
found in pituitary adenomas.

In conclusion, our study shows that acromegalic patients
are at risk for developing colonic adenomatous polyps. Co-
loscopic screening will be beneficial for early detection of
colonic cancer. Further study is required to determine the
pathogenesis, as a genetic event common to acromegaly and
colonic polyp has not been discovered until now. :
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