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Abstract

Objective: Patients with acromegaly are at increased risk of colorectal polyps. However, their risk of colorectal cancer 
remains unclear. This study aimed to identify the histopathological features of colorectal polyps in patients with 
acromegaly and compare their risk of colorectal cancer with that in healthy controls.
Methods: The study participants were 178 patients who underwent Hardy’s operation and perioperative colonoscopy at 
our hospital between April 2008 and September 2016. For the control group, we randomly selected 356 age- and sex-
matched patients who underwent colonoscopy at our hospital during the same period. The incidence, size, location, 
and histology of the colorectal polyps detected were compared between the groups.
Results: Colorectal polyps were detected in 66.8% of the acromegaly group and 24.2% of the control group (P < 0.001). 
The average number and size of the polyps were 2.44 and 4.74 mm, respectively, in the acromegaly group and 
1.77 and 3.89 mm in the control group (P = 0.001). Polyps in the acromegaly group were more likely to be in the 
rectosigmoid region (P = 0.006). In the acromegaly group, the frequency of polyps ≥5 mm was 34.3% and that for 
polyps ≥10 mm was 15.2%; the respective values were 7.6% and 2.2% in the control group (P < 0.001). We found no 
evidence of between-group histopathological differences in the polyp specimens resected by endoscopy.
Conclusions: Patients with acromegaly are at an increased risk of colorectal polyps, especially in the rectosigmoid 
region. However, there is no pathological evidence that they are at greater risk of colorectal cancer than the  
general population.

Introduction

Acromegaly is caused by a growth hormone-producing 
tumor in the pituitary gland and is associated with 
increased risk of cardiovascular, respiratory, metabolic, 
and neoplastic complications with higher mortality 
rates than in the general population. However, mortality 
in acromegaly has decreased and the cause of death 
in affected individuals has changed in recent years 

as a result of improved treatment. In recent reports, 
malignant tumors (35%) were the most common cause 
of death, followed by heart disease and cerebrovascular 
disorders (1, 2). The high frequency of malignant tumors 
in the population with acromegaly has been attributed 
to the action of insulin-like growth factor, secretion of 
which is stimulated by growth hormone, a cell growth 
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factor that may cause growth of these tumors. It has 
also been reported that acromegaly is associated with a 
high frequency of colorectal polyps and a high incidence 
of colorectal cancer. Therefore, clinical guidelines 
recommend regular surveillance colonoscopy. However, 
a recent review found no difference in the incidence of 
colorectal cancer between patients with acromegaly and 
the general population (3). These conflicting reports 
could be because the studies reported to date had small 
sample sizes and thus lacked adequate statistical power. 
There has been no study involving more than 150 cases at 
a single institution. The reviews available have analyzed 
reports for small numbers of cases and there have been 
no adequately matched single-center case-control studies. 
Therefore, although it is known that colorectal polyps 
are common in patients with acromegaly, whether these 
patients are at increased risk of colorectal malignancy is 
controversial.

The aim of this study was to determine the frequency 
of colorectal polyps in a large cohort of patients with 
acromegaly at a single institution. We also sought to 
determine if there was any pathological evidence that 
some polyps are non-neoplastic (e.g. hyperplastic) and 
others are colorectal adenomas or colon cancer.

Subjects and methods

Patients

In total, 749 patients who underwent surgery for 
acromegaly from April 2008 to September 2016 at 
our hospital were considered for enrollment in this 
retrospective matched case-control single-center study. 
We excluded 480 patients who either did not undergo 
colonoscopy or had no endoscopic data available and 
91 who had undergone colonoscopy at other hospitals. 
After these exclusions, 178 patients in whom colonoscopy 
had been performed at our hospital were enrolled (Fig. 
1). First, all patients without acromegaly who underwent 
colonoscopy during a check-up at our hospital during the 
same period were screened for eligibility to be enrolled as 
controls. Patients of either sex who were in the same age 
range as those in the acromegaly group were identified. 
Initially, one author numbered the patients randomly. 
Another author then randomly selected four times more 
patients than in the acromegaly group, as far as possible, 
and numbered these patients again. Finally, the other 
author randomly chose two numbers out of four per 

patient (e.g. patients 1, 2, 3, and 4 were all male and aged 
40 years, and the author chose No. 1 and 4). In this way, 
we randomly selected 356 patients matched for age and 
sex as a control group.

Evaluation

Demographic and anthropometric data, including weight 
and BMI, were collected retrospectively from the medical 
records. Information on the number, size, and location of 
the colonic polyps was extracted from endoscopic images 
and reports. The clinical features of the patients with 
polyps and the histopathological characteristics of the 
endoscopically resected polyp specimens were compared 
between the two groups.

Statistical analysis

The chi-squared test was used for between-group 
comparison of qualitative variables and the Mann–
Whitney U test for comparison of quantitative variables. 
All statistical analyses were performed using SPSS for 
Windows version 25.0 (IBM Corp.). A P-value of <0.05 
was considered statistically significant.

Ethics approval

This study was approved by the ethics committee of 
Toranomon Hospital and was conducted in accordance 
with the Declaration of Helsinki.

Figure 1
Flowchart of the study participant selection process.
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Results

Demographic and anthropometric data

The acromegaly group comprised of 84 men (47.2%) and 
94 women (52.8%) with a median age of 47.5 (range, 
18–75) years and the control group included 168 men 
and 188 women of median age 47.5 (23–75) years. 
There was a statistically significant difference in median 
height between the acromegaly group and the control 
group (165.7 cm vs 163.4 cm; P = 0.038). There were also 
significant between-group differences in median body 
weight and BMI (65.1 kg and 23.4 kg/m2 in the acromegaly 
groups and 60.1 kg and 22.5 kg/m2 in the control group, 
respectively; P < 0.001, Table 1).

Characteristics of colorectal polyps

The frequency of colorectal polyps was significantly 
higher in the acromegaly group than in the control group 
(66.8% (119/178 cases) vs 24.2% (86/356 cases); P < 0.001). 
Furthermore, the average number and size of the polyps 
was significantly larger in the acromegaly group than in 
the control group (P = 0.001, Table 2). In the acromegaly 
group, polyps were located most often in the sigmoid 
colon and rectum (59%). However, the proportion of 
polyps in the ascending colon and transverse colon was 
higher in the control group than in the acromegaly group. 
There was a significant difference in the proportion of 
colorectal polyps at these sites between the two groups 
(P = 0.006; Table 3).

The frequency of colorectal polyps was 34.3% 
(61/178 cases) in the acromegaly group and 7.6% 
(27/356 cases) in the control group when the polyp 
measured ≥5 mm and was 15.2% (27/178) and 2.2% 
(8/356 cases), respectively, when the polyp measured 
≥10 mm; the difference was significant regardless of size 
(both P < 0.001; Table 4).

Pathological findings

A significantly greater number of endoscopic mucosal 
resection procedures were performed in the acromegaly 
group than in the control group (20.8% vs 5.3%, 
respectively; P < 0.001). Seventy-one specimens were 
endoscopically resected in the acromegaly group. Among 
these specimens were nine high-grade adenomas or 
adenocarcinomas (five adenocarcinomas: four mucosal 
cancers and one deep submucosal cancer (SM2)) in the 
acromegaly group. In contrast, only 25 lesions were 
resected in the control group, among them five high-grade 
adenomas or adenocarcinomas (two adenocarcinomas: 
one mucosal cancer and one shallow submucosal cancer 
(SM1)). There was no significant difference in the 
frequency of high-grade adenoma or adenocarcinoma 
between the groups. No other significant between-group 
pathological difference was observed (Table 5).

Discussion

The main cause of death in patients with acromegaly has 
recently shifted from cardiovascular disease to cancer 
(2). In Japan, the main cause of death in the general 
population in 2017 was cancer followed by heart disease 
(4), whereas in the European Union and the United 
States it was heart disease followed by cancer in both 
2016 and 2017 (5, 6). However, due to decreasing rates of 
cardiovascular disease, several countries in the European 
Union are now recording a greater number of deaths from 
cancer (7). Based on these reports, the main causes of 
death in patients with acromegaly are similar to those of 
the general population in some countries.

It has been reported that patients with acromegaly 
are at an increased risk of colorectal tumors, particularly 
colorectal cancers (8, 9, 10, 11). Moreover, some reports 
suggest that the higher the blood growth hormone level, 

Table 1 Study population characteristics. The data are shown as the median (range) or as the number as appropriate.

Acromegaly group Control group P-value

Patients, n 178 356 –
Male:Female 84:94 168:188 –
Age, years 47.5 (18–75) 47.5 (23–75) –
Height, cm 165.7 (145.5–191.4) 163.4 (139.4–185) 0.038
Weight, kg 65.1 (43.4–156) 60.1 (35.5–107.3) <0.001
Body mass index, kg/m2 23.4(17.3–43.2) 22.5 (15.1–37.2) <0.001
GH, ng/mL 11.5 (0.6–541) –
IGF-1, ng/mL 626.5 (205–1300) –

GH, growth hormone; IGF-1, insulin-like growth factor-1.
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the greater the likelihood of developing colorectal cancer (8, 
11). The current guidelines recommend that colonoscopy 
should be performed at the time of diagnosis of acromegaly 
and when affected individuals are over 40 years of age and 
that endoscopy should be performed regularly to screen 
for colorectal tumors (12, 13). Furthermore, a recent study 
found that growth hormone is necessary for growth of 
neoplasms in the colon (14). A review published in 2017 
reported that there were insufficient data to suggest 
that the risk of colon cancer is higher in patients with 
acromegaly than in the general population (3). However, 
the previous reports were based on single-center studies 
containing fewer than 100 patients with acromegaly. Our 
study differs from the previous research in that it contains 
a high number of cases. Nevertheless, like previous 
researchers, we also found a larger number of polyps in 
patients with acromegaly than in the general population 
but no significant difference in histological types when 
pathological specimens obtained by endoscopic resection 
were reassessed. Of particular note was that there was no 
significant between-group difference in the rate of polyps 
that progressed to colorectal cancer. Therefore, the results 
of this study support the review published in 2017.

There have been a few reports on the anatomic 
location of colonic polyps in patients with acromegaly, 
which concluded that patients with acromegaly are 
more likely to develop right-sided colonic polyps (15, 
16). However, we found significantly more polyps in 

the sigmoid colon and rectum in the acromegaly group 
than in the control group, which is a new finding. 
Previous reports indicate that the colon in patients 
with acromegaly is about 20% longer than that in the 
general population and significantly more likely to form 
an endoscopic loop in the pelvis during colonoscope 
insertion. Moreover, insertion time has been reported to 
be significantly longer in patients with acromegaly than 
in the general population (17, 18). From these reports, 
it can be inferred that the distance between the sigmoid 
colon and rectum is particularly long in patients with 
acromegaly, rendering them likely to develop more polyps 
than the general population. Therefore, it is important 
to carefully observe the full length of the sigmoid colon 
and rectum when performing colonoscopy to check for 
polyps in these patients. Although screening colonoscopy 
will inevitably lead to an increase in the number of 
patients with acromegaly and colonic polyps, there are no 
data suggesting that early detection of polyps improves 
survival in this group. In this study, we only analyzed the 
pathological features of polyp specimens that had been 
resected by endoscopy. Therefore, whether or not the 
remaining small polyps affect the prognosis in patients 
with acromegaly is still unclear. Further studies are needed 
to clarify whether colonoscopy should be performed 
more frequently in patients with acromegaly than in the 
normal population.

This study has some limitations, which stem mainly 
from its retrospective single-center design. Also, we 
cannot exclude the possibility of a degree of selection bias 
in the groups. Most of the patients with acromegaly were 
referred to our institution for pituitary surgery and some 
might have already undergone preoperative screening 
colonoscopy, the results of which were not available to 

Table 2 Prevalence, number, and size of colorectal polyps detected in the acromegaly group and the control group.

Acromegaly group Control group P-value

Patients with polyps, n 119 86 –
Proportion of patients with polyps (%) 66.9 24.2 <0.001
Mean number of polyps 2.44 ± 1.80 1.77 ± 1.11 0.001
Mean size of polyps, mm 4.74 ± 5.00 3.89 ± 4.64 0.001

Table 3 Location of the colorectal polyps detected in the 
acromegaly group and the control group. A statistically 
difference of P=0.006* was obtained whilst comparing the  
n (%) of colorectal polyps between the groups 

  Colorectal polyps in segment, n (%)

Acromegaly group Control group

Cecum 17 (5.9) 11 (7.3)
Ascending colon 48 (16.5) 37 (24.3)
Transverse colon 34 (11.7) 33 (21.7)
Descending colon 20 (6.9) 9 (5.9)
Sigmoid 113 (39.0) 40 (26.3)
Rectum 58 (20.0) 22 (14.5)
Sigmoid and rectum 171 (59.0) 62 (40.8)

*Does not include the Sigmoid and rectum.

Table 4 Prevalence of colorectal polyps measuring at least  
5 mm and those measuring at least 10 mm in the acromegaly 
group and the control group.

Acromegaly group Control group P-value

Patients with 
polyps, n (%)

   

  ≥5 mm 61 (34.3) 25 (7) <0.001
  ≥10 mm 27 (15.2) 8 (2.2) <0.001
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us at our institution. Finally, the acromegaly and control 
groups were matched for only age and sex, and so it is 
possible that there were unadjusted differences in other 
background factors.

Conclusion

In this study, we found a significantly greater number 
of colorectal polyps in patients with acromegaly than 
in controls matched for age and sex. These polyps were 
often found between the rectum and sigmoid colon. 
However, there was no difference in the pathological 
diagnosis of these polyps between patients with 
and without acromegaly. Our findings suggest that 
patients with acromegaly are not at an increased risk of  
colorectal cancer.
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