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Summary
Background Regarding the incidence of colorectal
malignancy and polyps in patients with acromegaly,
studies reported different results in different populations. For this reason, the aim of this study was to
determine the frequency of possible colonic pathologies, such as diverticula, polyps, and malignancies in
Turkish patients with active acromegaly and factors
affecting them.
Methods A total of 134 patients with acromegaly and
134 patients with irritable bowel syndrome/dyspeptic
symptoms as a control group were included in the
study. None of these patients had a previous or family
history of colonic neoplasms. Colonoscopies of patients with acromegaly were performed before definitive surgery in a single center by experienced endoscopists.
Results The acromegaly and control groups were
similar in terms of age and sex. The incidence of
all colonic polyps was significantly higher in the
acromegaly group (p = 0.012). The frequency of hyperplastic polyps was also increased in the acromegaly
group (p = 0.004); however, the frequencies of adeno-
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matous polyps and colonic diverticula were similar
in both groups. In the comparison of patients with
acromegaly for the presence of polyps, those with
polyps were older, had higher levels of insulin-like
growth factor (IGF-1), were of male sex, and skin
tags were more common (p = 0.016, p = 0.034, p = 0.006
and p = 0.001, respectively). There were no colorectal
malignancies in the patients with active acromegaly.
Conclusion The frequency of hyperplastic polyps was
increased, whereas colonic malignancy was not observed in Turkish patients with active acromegaly.
Keywords Insulin-like growth factor-1 · Colonic
polyp · Colonic diverticula · Colorectal neoplasia ·
Colonoscopy

Introduction
Acromegaly is a rare multisystemic disease caused
by hypersecretion of growth hormone (GH), which
causes multiple comorbidities [1]. There is increased
mortality due to diabetes, hypertension, and cardiovascular, cerebrovascular, respiratory system diseases associated with acromegaly [2]; however, data
about the increased malignancy rate and mortality
in acromegaly are controversial [3–9]. An increased
frequency of breast, prostate, thyroid, and colorectal
malignancies has been reported in these patients [1,
2, 6, 9, 10]. Acromegaly also has well known side
effects on the bones and joints [11]. Both GH and insulin-like growth factor-1 (IGF-1) are thought to play
a major role in oncogenesis [12]. In particular, IGF-1
has mitogenic and antiapoptotic effects in colorectal
epithelial cells. Thus, it has been shown to cause
increased cellular proliferation and colorectal cancers [13, 14]. Colorectal polyps or adenomas are the
most common benign tumors in acromegaly [15–20].
Furthermore, colonic diverticula are more frequent
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in patients with acromegaly [21]. Increased GH and
IGF-1 levels play a major role in the development of
these colonic lesions, and also factors such as hyperglycemia, hyperinsulinemia, and social nutritional
habits may also have an effect.
The frequency of colonic pathologies may differ
according to ethnicity which is very important [15,
22–24]. The aim of this study was to determine the
frequency of colonic polyps, diverticula, malignancies, and related factors in Turkish patients with active
acromegaly.

Material and method
The study was a retrospective cross-sectional study.
A total of 134 patients with acromegaly who had been
diagnosed in the university hospital’s pituitary outpatient clinic. Colonoscopies were performed in the
laboratory for gastroenterological endoscopy. The
diagnosis of acromegaly was made according to the
presence of typical clinical signs, symptoms, pituitary magnetic resonance imaging findings, high IGF1 levels and nonsuppressible GH levels with an oral
glucose tolerance test in accordance with the current guideline [1]. The colonoscopies were performed
prior to surgery or medical treatment of acromegaly
during active disease. The control group consisted
of 134 patients who had clinically diagnosed irritable
bowel syndrome (IBS) according to the Rome IV criteria and during the follow-up had colonoscopy for
differential diagnosis of continuing abdominal pain
and diarrhea despite symptomatic treatment. The
prevalence of polyps, diverticula and malignancies
in the control group were recorded. Colonoscopies
were performed in a single center by experienced
endoscopists. Informed consent was obtained from
all patients and the same protocol was used in the
colon preparation of the patients (polyethylene glycol-electrolyte oral solution). During the procedure,
the presence and localization of polyps were recorded
and all possible polyps were removed or biopsied for
histologic evaluation. Colonic polyps were evaluated
by a single pathologist specialized in the gastrointestinal system. The presence of diverticula was also
recorded. The levels of IGF-1 and GH, fasting plasma
glucose (FPG) levels, hemoglobin A1C (HbA1c), insulin levels, homeostasis model assessment of insulin
resistance (HOMA-IR), maximum pituitary tumor diameter and presence of skin tags in patients were
compared according to the presence of polyps. The
GH and IGF-1 levels were measured using a two-site
chemiluminescent immunometric assay (IMMULITE
2000, Siemens Medical Solutions Diagnostics, Germany). The sensitivity of the assay was 0.01 ng/ml for
GH levels. The IGF-1 (xULN- upper limit of normal)
was defined as multiples of IGF-1 according to ageappropriate cut-off. Insulin and glucose levels were
measured in fasting blood samples using a Roche
Diagnostics Modular Autoanalyzer System (Roche
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Diagnostics, Mannheim, Germany). The HOMA-IR
was calculated by using the following formula: (fasting insulin [µU/ml] × FPG [mmol/l]) / 22.5 [25] and
HbA1c was analyzed using a turbidimetric inhibition immunoassay (Roche Diagnostics, Mannheim,
Germany).

Statistical analysis
The Statistical Package for Social Sciences (SPSS) version 22.0 for Windows (IBM SPSS Statistics Data Editor) was used for the statistical analysis of data. Descriptive data are given as the number of participants
and frequency. Categorical variables are expressed as
the number of cases and percentage value. The comparison of categorical variables was performed using
χ2-testand Fisher’s exact test. Continuous variables are
given as mean and standard deviation. The ShapiroWilk test was used to determine whether the continuous variables were normally distributed. For continuous variables, Student’s t-test and the Mann-WhitneyU test were used according to the situation of variables (normally distributed or not). A p-value of <0.05
was considered statistically significant.

Results
There were no differences between the groups in
terms of sex and age distribution. The frequency
of colonic polyps was significantly higher in the
acromegaly group (38%) than in the control group
(23%; odds ratio, OR = 2.04, 95% confidence interval, CI:1.2–3.47; p = 0.012). While hyperplastic polyp
frequency was increased in the acromegaly group
(OR = 3.04, 95% CI: 1.4–6.6), (p = 0.004), adenomatous
polyp frequency was similar in both groups. Polyp
localization was similar between the groups, and rectosigmoid colon was the most common region for
both groups. In our study, acromegaly and control
groups had the same frequency of colonic diverticula. Colorectal malignancy was not detected in either
group. The comparison of acromegaly and control
groups is given in detail in Table 1.
When both groups were divided according to age
(cut-off age 50 years), all types of polyps and hyperplastic polyps were more common in the acromegaly
group than in the controls aged less than 50 years
(p = 0.006 and p = 0.007, respectively); however, this
difference disappeared after age 50 years, and the frequency of polyp was similar in both groups (Table 2).
In the comparison of acromegalic patients with and
without polyps, patients with polyps were older, most
were male, skin tags were more common, and had
higher levels of IGF-1 (p = 0.016, p = 0.001, p = 0.006,
and p = 0.034, respectively). Other parameters were
similar between the groups. Detailed results of the
comparison of patients with acromegaly according to
the presence of polyps are given in Table 3.
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Table 1

Comparison of acromegaly and control groups according to baseline characteristics
Acromegaly group (n = 134)

Control group (n = 134)

p-value

Age (years)
Mean ± SD

47 ± 12

47 ± 11

NS

Gender (M%/F%)

49/51

51/49

NS

Colonic polyp (n; %)

51 (38)

31 (23)

0.012

Hyperplastic polyp (n; %)

26 (20)

10 (8)

0.004

Adenomatous polyp (n; %)

25 (19)

23 (17)

NS

Colonic polyp distribution (RC/TC/DC/RSC)

24%/14%/10%/52%

7%/19%/13%/61%

NS

Colonic diverticula (n; %)

12 (9)

12 (9)

NS

RC right colon, TC transverse colon, DC descending colon, RSC rectosigmoid colon, NS not significant
p < 0.05 statistically significant, significant p-values are shown in italics

Table 2

Comparison of colonoscopic findings of patients grouped by age limit of 50 years
≥50 years old

<50 years old
Colonoscopic findings

Acromegaly
n (%)

Control
n (%)

p-value

Acromegaly
n (%)

Control
n (%)

p-value

Colonic polyp (all type)

28 (35)

12 (15)

0.006

23 (43)

19 (34)

NS

Hyperplastic polyp

16 (21)

4 (5)

0.007

10 (18)

6 (11)

NS

Adenomatous polyp

10 (13)

9 (12)

NS

15 (28)

14 (25)

NS

Colonic diverticula

4 (5)

4 (5)

NS

8 (14)

8 (15)

NS

NS not significant
p < 0.05 statistically significant, significant p-values are shown in italics

Table 3
Comparison of
acromegalic patients with
and without polyps according to baseline characteristics

Patients with polyp
(n = 51)

Patients without polyp
(n = 83)

p-value

Age (years)
Mean ± SD

48 ± 12

42 ± 13

0.016

Gender (M; %)

69

37

0.001

GH (ng/ml)
Mean ± SD

16 ± 13

21 ± 20

NS

IGF-1(xULN)
Mean ± SD

3.3 ± 1.1

2.7 ± 1.1

0.034

FPG (mg/dl)
Mean ± SD

114 ± 37

116 ± 43

NS

HOMA-IR
Mean ± SD

4.1 ± 2.1

4.4 ± 3.3

NS

HbA1c (%)
Mean ± SD

6.6 ± 1.6

6.6 ± 1.9

NS

Presence of skin tag (%)

57

29

0.006

Pituitary tumor size (mm)
Mean ± SD

17 ± 9

17 ± 11

NS

Estimated duration of acromegaly (years)
Mean ± SD

7.1 ± 4.6

6.2 ± 4.7

NS

FPG fasting plasma glucose, GH growth hormone, IGF-1 insulin-like growth factor-1, HOMA-IR homeostasis model
assessment for insulin resistance, HbA1c hemoglobin A1c, ULN upper limit of normal, NS not significant
p < 0.05 statistically significant, significant p-values are shown in italics

Acromegalic patients with adenomatous polyps
were older (p = 0.03) and male sex was more prominent (p = 0.013) than patients without adenomatous
polyps; however, other basal metabolic parameters
did not differ in patients with and without adenomatous polyps.
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Discussion
In the present study, it was demonstrated that the
frequency of colonic polyps in Turkish patients with
active acromegaly was increased in comparison with
controls. A study with a small number of patients from
Turkey [26], and several other studies conducted in
different ethnicities also showed increased frequency
of colonic polyps in patients with acromegaly [16–21,
27]. On the contrary, a study from India reported
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that there was no increase in the frequency of colonic
polyps in acromegaly [28]. The main causes of this
difference may be dependent on the age, geographic
and ethnic origin of the patients. In the latter study
with no increased frequency of colonic polyps, the
mean age of patients with acromegaly was 37 years.
In contrast, in other studies with significantly higher
frequency of polyps, the mean age of the study populations was higher (over 45 years), similar to this
study [16–21, 27]. In the literature it is well known
that colonic polyps increase with age, independent of
the presence of acromegaly [29].
In the general population, the most common type
of colonic polyps is benign hyperplastic polyp [30].
In this study, it was also similarly found that the
patients with active acromegaly had a higher frequency of hyperplastic polyps. There are several
studies supporting these results in acromegaly patients [18–20, 27]. On the contrary, there are also
studies demonstrating a higher incidence of adenomatous polyps in acromegaly [21, 22, 26, 31]. Benign
hyperplastic polyps are characterized by elongated
and branched crypts with epithelial hyperplasia and
increased colonic mucosal proliferation in patients
with acromegaly is responsible in the formation of
hyperplastic polyps [13, 14, 32]. Adenomatous polyps
are lesions that require more careful monitoring due
to the potential for malignancy [33]. The frequency of
adenomatous polyps in acromegaly was similar to the
controls, therefore, the distribution of precancerous
lesions did not show a difference.
Generally colonic polyps are known to localize in
the rectosigmoid region, and this has been supported
in a study conducted in the Turkish population [29,
34]. In our study, it was also observed that polyps
were frequently localized in the rectosigmoid colon,
and acromegaly had no effect on the localization of
colonic polyps; however, in one study polyps were
predominantly localized on the left colon in acromegalic patients [35].
Many factors such as age, sex, body mass index,
duration of disease, increased GH/IGF-1 levels, FPG,
and insulin resistance and pituitary tumor size have
been found to be related with the presence of polyps
in acromegalic patients [19, 21, 22, 27]. The results
of this study showed that the risk of polyps is higher
in older patients, male gender and higher IGF-1 levels. In these patients with active acromegaly, circulating IGF-1 levels and probably local IGF-1 expression
from colorectal cells may induce proliferation in the
colonic epithelium with autocrine and paracrine activity as previously reported [14, 36]. Dutta et al. also
demonstrated the relationship of elevated serum IGF1 levels and proliferation in superficial crypt cells [15].
In the general population, skin tags (achrochordon)
are very common benign lesions which are also associated with acromegaly. An association between
skin tags and colonic polyps in acromegaly is also
known [28, 37, 38]. In accordance with these stud-
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ies, we found that skin tags were more common in
acromegalic patients with polyps; however, there are
also studies indicating no relationship between them
[9, 39].
Although the frequency of colonic diverticula was
similar in both groups in the present study, another
study reported that the frequency of colonic diverticula was increased in patients with acromegaly compared to a control group (37% vs. %19; [21]). In that
study the prevalence of diverticula even in the control
group was higher than our control group (9%). This
difference may be related to the age of the patients
and different nutritional habits because the most important factors related to colonic diverticula are reported as aging and low fiber-based nutrition [40].
Supporting that fact, the mean age of patients in the
study of Wassenaar et al. at the time of colonoscopy
was 10 years older than our patient group, and the cuisine in Turkey is based on a richer fiber diet (Mediterranean diet; [21]).
No colonic malignancies were detected in both
groups. As such, it was shown that the colonic polyp
frequency was increased in our patients with active acromegaly, but the risk of colonic malignancy
was not. Previously a meta-analysis of nine studies
reported an increased frequency of colorectal adenomatous and hyperplastic polyps, as well as an increased risk of colorectal cancer in these patients [24];
however, studies conducted after this meta-analysis
showed that the risk of colonic malignancy was not
increased in acromegaly compared with controls [6–8,
21]. These results are compatible with the results of
the present study. In another study important factors
that play a role in colonic neoplasms are reported as
ethnicity, socioeconomic status and nutritional habits
[41]. Furthermore, having a diet rich in fiber and calcium reduces the frequency of colorectal neoplasms
[42, 43]. The diet of the Turkish population is mainly
based on nutrition which is rich in fiber and probably
has an important effect on the prevalence of colonic
polyps and malignancy.
Screening for colonic neoplasms is recommended
for the general population at the age of 50 years and
over [44]. In our analysis with this age cut-off, it was
shown that the frequency of colonic polyps in patients
with acromegaly younger than 50 years was higher
than in the controls; however, the difference between
the two groups disappeared after the age of 50 years
with the increase in colonic polyps in the normal population. Therefore, the age limit of 50 years that is
recommended for the general population may be late
for screening in patients with acromegaly. Therefore,
it seems appropriate to perform colonoscopy scans
in patients with acromegaly at the time of diagnosis
independent of age, as suggested by the Endocrine
Society guidelines [1].
In conclusion, although the frequency of colonic
polyps was increased in patients with active acrome-
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galy, colonic malignancy was not detected in this
Turkish population.
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