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Constipation Is Related to Small Bowel Disturbance Rather 
Than Colonic Enlargement in Acquired Chagasic Megacolon

Mauro Bafuttoa, b, Alejandro Ostermayer Luquettib, Salustiano Gabriel Netob, c, 
 Felix Andre Sanches Penhavelb, c, Enio Chaves Oliveirab, c, d

Abstract

Background: Constipation is the main symptom of acquired cha-
gasic megacolon. However, a number of patients with Chagas disease 
without colon involvement also have the same complain. This study 
evaluated the role of small bowel in constipated patients with Chagas 
disease with and without megacolon.

Methods: Orocecal transit time (OCTT) and oral glucose tolerance 
test (OGTT) in constipated non-chagasic and chagasic patients with 
and without megacolon were performed. One hundred fifteen patients 
were included in this study and were divided into two groups based 
on the presence or absence of constipation, which is defined as at least 
7 days without bowel movements for more than 1 year. These two 
groups were further divided into three subgroups based on the serol-
ogy test results for Trypanosoma cruzi and the presence and absence 
of megacolon on barium enema. All patients were subjected to OCTT 
and OGTT.

Results: Among 70 constipated patients, 64.3% had OCTT longer 
than 120 min, higher than the non-constipated patients (31.1%, P < 
0.000). The proportion of patients within the three subgroups in the 
non-constipated group was not different from each other (P = 0.345). 
Among the constipated subgroup, 94.44% of the chagasic megacolon 
subgroup had OCTT longer than 120 min, higher than the other two 
subgroups (P = 0.005). Chagas patients with constipation, without or 
without megacolon, showed higher blood glucose levels at 30, 60, 
and 90 min after oral ingestion of 70 g glucose than normal subjects 
with or without constipation.

Conclusions: Constipated, either non-chagasic or chagasic, patients 
have a prolonged OCTT. This result suggests that slow small bowel 
transit may be a significant factor for constipation.
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Introduction

Constipation may be considered as a symptom, not always iso-
lated, which may accompany several functional disorders and 
organic diseases, digestive or extra-digestive [1, 2].

Constipation is the main symptom of acquired megacolon 
due to Chagas disease ranging from days to months, for many 
years [3]. Chagas disease is endemic in Latin America [4] and 
may present different clinical forms. In Central Brazil, the di-
gestive involvement is common and characterized by mega 
syndromes: megacolon and megaesophagus [3]. Megafor-
mations are caused by neuron cells destruction of the enteric 
nervous system all along the digestive tube by the protozoan 
parasite Trypanosoma cruzi [5].

Nevertheless, constipation and megacolon are not associated 
in all cases, as described recently [6, 7], with a significant num-
ber of patients with megacolon and normal bowel movements. 
These observations led us to search for other causes of constipa-
tion [8] in those infected but without colonic dilatation, as well 
as explanations for those with megacolon but no constipation.

Considering that constipation is an important but not uni-
versal clinical finding in patients with chagasic megacolon, 
and uneven destruction of submucous and myenteric plexus of 
enteric nervous [9] in the digestive tube in Chagas disease, this 
study aimed at the investigation of the small bowel motility 
and its absorption capacity.

Considering that constipation is also a common complain 
in non-chagasic population [10, 11] and that colonic dilata-
tion could be a coincidental finding, it was thought that small 
bowel could have a role in the mechanism of constipation. The 
purpose of this study was to evaluate the orocecal transit time 
(OCTT) and oral glucose tolerance test (OGTT) in chagasic 
patients with and without megacolon, with constipation or not, 
and non-chagasic controls.

Patients and Methods

This study was approved by the Ethics Committee of the Clini-
cal Hospital of the Federal University of Goias (CEPMHA/HC/
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UFG 006/2011). All patients signed an informed consent form.
Included Chagas patients in this study were adults aged 

between 21 and 80 years. All Chagas patients tested positive 
for T. cruzi infection by one of the methods: ELISA, hemaglu-
tination and indirect immunofluorescence. Controls had nega-
tive serology for T. cruzi infection. Constipation is defined as 
seven or more days without bowel movements. All chagasic 
and constipated patients had colonic evaluation with barium 
enema. Non-chagasic patients with normal bowel movements 
(control volunteers) were not subjected to barium enema.

Exclusion criteria include use of medications that may 
modify the transit or absorption of the small intestine, previous 
gastrointestinal surgery, the presence of advanced megaesoph-
agus and severe dysphagia, diabetes mellitus, and neurological 
disorders and hypothyroidism.

Patients were divided into two groups: non-constipated 
and constipated. Each group was splited in three subgroups: 
non-chagasic, chagasic with megacolon and chagasic without 
megacolon, as follows: non-constipated - normal (N); non-
constipated - chagasic without megacolon (ChN); non-consti-
pated - chagasic with megacolon (ChMc); constipated - nor-
mal (CN); constipated - chagasic without megacolon (CCh); 
and constipated - chagasic with megacolon (CChMc).

Small bowel motility and absorption capacity were evalu-
ated by OCTT and OGTT, respectively. More specifically, 
OCTT, an expired H2 breath test, was performed with an Hy-
drahale® (Micro Medical Limited, Rochester, Kent, UK) de-
vice. After a basal measure 10 g of lactulone was administered 
to patients, following measures were taken after 30, 40, 50, 60, 
70, 80, 90, 100, 110, 120, 140, 160, 180 and 200 min. Values 
more than 20 parts per million (ppm) were considered as co-
lonic lactulose metabolism. A delayed OCTT was considered 
after 120 min without increase in H2 exhaled and patients were 
classified in normal (up to 120 min) and delayed OCTT (more 
than 120 min) [12]. OGTT was performed as follows: after 
12-h fast, peripheral blood samples were drawn just before 
oral ingestion of 70 g of glucose and then at 30, 60, 90 and 
120 min after oral ingestion of 70 g of glucose and used for the 
determination of blood glucose.

Statistical analysis

Comparative analysis among the six groups was made with 

non-parametric Kruskal-Wallis test. Statistical significance 
was admitted for P < 0.05.

Results

A total of 115 patients, 33 men and 82 women with age ranging 
from 21 to 80 years, were included and divided in the clinical 
groups as seen in Table 1. Constipation in chagasic patients 
varied from 7 to 60 days during 1 - 30 years while those con-
stipated controls reported 7 - 30 days of constipation for 1 - 40 
years.

Among 70 constipated patients, 64.3% had OCTT longer 
than 120 min, higher than the non-constipated patients (31.1%, 
P < 0.000). The proportion of patients within the three sub-
groups in the non-constipated group was not different from 
each other (P = 0.345). Among the constipated subgroup, 
94.44% of the chagasic megacolon subgroup had OCTT longer 
than 120 min, higher than the other two subgroups (P = 0.005). 
The mean of OCTT is higher in the chagasic megacolon sub-
group compared to other groups (P = 0.001) (Table 2).

Chagas patients with constipation, without or without 
megacolon, showed higher blood glucose levels at 30, 60, and 
90 min after oral ingestion of 70 g glucose than normal sub-
jects with or without constipation (Table 3).

Discussion

This paper shows that a small bowel disturbance is found in 
constipated patients despite the presence of colon enlargement 
in patients with Chagas disease. No difference was found in 
the three subgroups of non-constipated patients concerning 
OCTT. To date, this is the first report about the involvement of 
small bowel in the constipation related to acquired megacolon. 
Our data show clearly that constipation is related to a delayed 
OCTT and not related to megacolon. Patients with constipa-
tion and megacolon may represent the most affected group in 
terms of injury of the enteric nervous system and megacolon 
may be a clinical marker of this severity.

Our study revealed small bowel motility abnormalities 
in constipated chagasic patients with megacolon compared 
to chagasic patients with megacolon but without constipa-
tion. The implication of these findings to pathophysiology of 

Table 1.  Clinical Groups and Demographic Data

Groups Chagas disease Barium enema N
Constipation

Mean age (years) Sex ratio (M/F)
Days Years

N No ND 9 No 47 3:6
CN No Normal 38 7 - 30 1 - 40 44 3:35
ChN Yes Normal 20 No 65 8:12
CCh Yes Normal 14 7 - 60 3 - 30 61 4:10
ChMc Yes Megacolon 16 No 64 7:9
CChMc Yes Megacolon 18 7 - 60 3 - 30 59 8:8

ND: not done.
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Table 2.  Results of Orocecal Transit Time in Clinical Groups

Groups Subgroups n Mean (SD) 95% CI
OCTT (min)

< 120, n (%) > 120, n (%)
Non-constipateda Nb 9 87.0 (47.9) 52.8 - 121.2 8 (88.89) 1 (11.11)

ChNb 20 109.0 (54.6) 83.5 - 134.5 13 (65.0) 7 (35.0)
ChMcb 16 110.0 (63.8) 76.0 - 144.0 10 (66.67) 6 (33.33)

Constipateda CNc 38 119.8 (55.4) 102.5 - 137.0 19 (50.0) 19 (50.0)
CChc 14 93.3 (50.5) 65.4 - 121.3 5 (35.72) 9 (64.28)
CChMcc 18 172.6 (47.4)d 149.8 - 195.5 1 (5.56) 17 (94.44)

Total 115 119.0 (58.8) 108.5 - 129.6 56 59

SD: standard deviation; CI: confidence interval; OCTT: orocecal transit time. aP < 0.000; bP = 0.345; cP = 0.005; dP = 0.001 (Kruskal-Wallis test).

Table 3.  Oral Glucose Tolerance Test in Clinical Groups

Time (min) Groups n Mean SD
95% CI

P
Lower Upper

0 N 9 87.6 11.2 79.6 95.6 0.396
ChN 20 86.9 9.4 82.5 91.3
ChMc 16 87.7 8.9 82.9 92.4
CN 38 86.7 10.0 83.6 89.9
CCh 14 92.7 9.0 87.7 97.7
CChMc 18 88.6 9.4 84.1 93.2

30* N 9 127.5 27.0 108.2 146.8 0.003
ChN 20 142.6 32.0 127.6 157.5
ChMc 16 155.5 39.8 134.3 176.7
CN 14 131.9 26.8 123.6 140.3
CCh 38 163.3 34.4 144.3 182.4
CChMc 18 157.2 29.9 142.8 171.6

60** N 9 116.0 46.8 82.5 149.5 0.005
ChN 20 133.3 40.3 114.5 152.1
ChMc 16 152.4 49.2 126.2 178.6
CN 38 122.1 39.6 109.8 134.4
CCh 14 170.5 61.0 136.7 204.2
CChMc 18 145.2 37.3 127.2 163.2

90*** N 9 101.0 32.7 77.6 124.4 0.001
ChN 20 119.0 36.8 101.8 136.2
ChMc 16 135.7 48.0 110.1 161.3
CN 38 110.6 34.2 100.0 121.3
CCh 14 149.5 55.6 118.7 180.3
CChMc 18 144.2 37.7 126.0 162.4

120 N 9 92.9 24.3 75.5 110.3 0.400
ChN 20 102.5 30.8 88.1 116.9
ChMc 16 116.2 40.5 94.6 137.7
CN 14 98.3 28.0 89.5 107.0
CCh 38 122.3 55.6 91.5 153.1
CChMc 18 114.8 37.5 96.7 132.9

Kruskal-Wallis test; min: minute. *N and CN compared to ChMc, CCh, CChMc; **N and CN compared to ChMc, CCh, 
CChMc; ***N and CN compared to ChMc, CCh, CChMc and ChN compared to CChMc.
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acquired megacolon is significant because the enlargement 
alone was believed to be responsible for constipation [3]. Our 
current findings are consistent with two previous studies that 
suggested that constipation may not necessarily overlap with 
megacolon. For example, Ximenes et al (1984) [6] found 20 
patients with megacolon and seven out of them had normal 
bowel movements and Rassi et al (1989) [7] reported that 
among 232 patients with cardiopathy, 49 had megacolon and 
28 (57%) of them did not have constipation. Probably consti-
pation and dilatation may be related to different types of injury 
to submucous and myenteric plexus, respectively [13].

It is well known that chagasic patients have a destruction 
of neuron cells of the enteric nervous system and that this oc-
curs from the esophagus till the anus [14]. Probably the affect-
ed small bowel from chagasic patients may share some simi-
larities to constipated non-chagasic patients. In the chagasic 
patients, it is known that destruction of neuron cells is caused 
by T. cruzi infection. However, the real mechanism of destruc-
tion is not complete understood [9, 14].

The mechanism of constipation in Chagas patients remains 
unclear, although it is well known that chagasic patients dem-
onstrate loss of neuron cells of their enteric nervous system as 
a result of neural destruction which occurs from the esophagus 
to the anus. Whether small bowel abnormalities play a role in 
constipation in chagasic patients is not well known. Previous 
studies in non-chagasic patients with colonic inertia did show 
changes in peristalsis of the jejunum [15], decrease in intersti-
tial cells of Cajal [16, 17], an increased number of mast cells 
[18], alteration of enterochromaffin cells [19, 20], abnormali-
ties in terminal ileum with decreased number of enteric glial 
cells and interstitial cells of Cajal [21]. In the colon specimens 
from chagasic patients with megacolon, a loss of interstitial 
cells of Cajal was reported [22, 23]. In addition, high levels 
of substance P and low levels of NK1 receptor, evidence of 
VIP and NOS neuron destruction, were observed in chagasic 
patients [24, 25]. These previous studies suggested that similar 
neuropathic events may occur in the small bowel in chagasic 
patients and potentially contribute to constipation. However, 
studies on small intestine in chagasic patients are scarce. One 
study revealed that a variable degree of denervation of the 
small bowel occurred in approximately 50% of cases [26]. 
Other studies also examined radiographically, manometrically, 
and biochemically small bowel function including motility and 
absorption of monosaccharides [27].

To date, we are not aware of a study that measures OCTT 
in chagasic patients with constipation. A study performed on 
measurements of orocecal time through the exhaled H2 and 
scintillography in patients with Chagas disease, demonstrated 
a combination of increased gastric emptying and delayed tran-
sit in the distal portions of the small intestine [28]; however, 
no studies have been conducted related to constipation. In this 
study, the test of exhaled H2 was used for measurement of 
OCTT. We observed an increase of this time with a statistically 
significant difference between the group of chagasic patients 
with megacolon and constipation compared to all other groups. 
This observation that constipated chagasic patients with mega-
colon have small bowel motility abnormality as measured by 
OCTT strongly suggests that megacolon is not the only factor 
responsible for Chagas constipation. In constipated chagasic 

patients without megacolon, examination of the small bowel 
function by OCTT may provide clue for the etiology of con-
stipation.

Meneghelli (2004) reported that chagasic patients may 
have an increased absorption of glucose by the small bowel 
[27]. Our results reinforce this observation and our data showed 
an OGTT in constipated chagasic similar to diabetic patients. 
To date, we are not aware of a study on measurement of gly-
cemic curve in patients with Chagas disease with constipation. 
To demonstrate that disturbance was in the absorption process, 
Meneghelli et al (1969) reported no difference response to in-
travenous challenge of glucose load response in chagasic and 
controls [29]. Alteration of intestinal absorption of glucose was 
observed in Chagas patients with curves peaking at 30 min after 
ingestion, returning to baseline after 120 min. It is believed that 
this abnormality in glucose uptake is related to parasympathetic 
denervation of small intestine in Chagas disease [27] but no 
study has been conducted related to constipation.

The mechanism of constipation in chagasic patients may 
involve alterations in absorption, motility, and anatomy. An 
increased glucose absorption followed by absorption of water 
may lead to dehydration of feces which may potentially further 
slow down its transit in the small bowel in addition to the slow 
motility as a result of neuropathic events. The interplaying of 
small bowel motility and increased small bowel glucose ab-
sorption after oral glucose ingestion in constipated chagasic 
patients with or without megacolon needs additional studies.
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