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ABSTRACT - Background - The mechanism of constipation in patients with Chagasic
megacolon remains partially explained. In these patients, it was recently demonstrated
a reduction in the population of interstitial cells of Cajal. Aim - To evaluate density
of Cajal cells in the surgically resected colon of Chagasic patients in comparison
to control patients, and to verify possible association between preoperative and
postoperative bowel function of Chagasic patients and colonic cell count. Method
- Sixteen patients with Chagasic megacolon were operated on. Clinical pre- and postoperative evaluation using the Cleveland Clinic Constipation Score was undertaken.
Resected colons were examined. Cajal cells were identified by immunohistochemistry
using anti-CD117 antibody. The mean cell number was compared to resected colons
from 16 patients with non-obstructive sigmoid cancer. Association between preand post-operative constipation scores and cell count for megacolon patients was
evaluated using the Pearson coefficient correlation test (r). Results - A reduced number
of Cajal cells [cells per field: 2.84 (0-6.6) vs. 9.68 (4.3-13) - p<0.001] was observed in
the resected colon of Chagasic patients when compared to colon cancer patients.
No correlation between constipation score before (r=-0.205; p=0.45) or after surgery
(r=0,291; p=0.28) and cell count for megacolon patients was observed. Conclusions Patients with Chagasic megacolon display marked reduction of interstitial cells of Cajal
when compared to non-Chagasic patients. An association of constipation severity and
Cajal cells depopulation in Chagasic megacolon could not be demonstrated.
RESUMO - Racional - A fisiopatologia da constipação intestinal nos pacientes
portadores de megacólon chagásico permanece parcialmente esclarecida.
Recentemente demontrou-se que nesses pacientes, o contingente de células
intersticiais de Cajal está reduzido assim como ocorre em outros distúrbios
funcionais gastrointestinais. Objetivo - Avaliar a densidade de células intersticiais
de Cajal no intestino ressecado de pacientes submetidos a tratamento cirúrgico
eletivo de megacólon chagásico em comparação com a observada no cólon de
pacientes controles, e verificar possível associação entre o grau de constipação
intestinal de pacientes com megacólon chagásico no pré e no pós-operatório e
o grau de despopulação de células de Cajal. Método - Dezesseis pacientes com
megacólon chagásico foram operados. A avaliação da função intestinal através do
escore de constipação da Cleveland Clinic foi registrada antes e após a operação.
O espécime cirúrgico foi examinado e as células de Cajal foram identificadas pela
técnica imunoistoquímica empregando o anticorpo anti-CD117 (c-kit). O número
médio de células de Cajal nos megacólons foi comparado com o de cólons
ressecados de 16 pacientes [7 mulheres; média de idade de 62,8 (23-84)] operados
de câncer não-obstrutivo do sigmóide. A associação entre o escore de constipação
no pré e no pós-operatório e a contagem de células de Cajal foi medida através
do coeficente de correlação de Pearson (r). Resultados - Redução significativa no
número de células de Cajal (células por campo de 400X: 2,84 (0-6,6) vs. 9,68 (4,3-13)
- ] foi observada nos megacólons quando comparados ao espécime de pacientes
operados por câncer. Não foi observada associação entre o escore de constipação
pré (r=-0.205; p=0.45) ou pós-operatório (r=0,291; p=0.28) a a contagem de células
de Cajal para os pacientes com megacólon. Conclusões - Pacientes com megacólon
chagásico exibem acentuada redução no número de células intersticiais de Cajal no
intestino grosso. Não se pôde demonstrar associação entre grau de constipação e
a intensidade da despopulação de células de Cajal no presente estudo.
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INTRODUCTION

C

hagas disease or American trypanosomiasis
is caused by Trypanosoma cruzi, an endemic
parasite present in several regions of Latin
America5. It is one of the most important endemic diseases
in Brazil and South America, with more than 18 million
individuals on the South American continent being infected
and 120 million being at risk of acquiring the disease8.
Digestive involvement in Chagas disease involves
the esophagus, leading to a megaesophagus with clinical
and manometric features similar to that of idiopathic
achalasia6 and the colon, causing megacolon. However,
the entire bowel may be involved7. Megaesophagus
is the most frequent digestive form of the disease.
Megacolon is the second one and believed to be one
third of the frequency of megaesophagus.
It is presently established that the involvement
of the enteric nervous system is central in the
pathogenesis of the gastrointestinal disorders in
Chagas disease - the plexus theory22. Previous studies
on colonic involvement have described degeneration
and subsequent decreased number of intrinsic
myenteric neurons1,18,24,25. The plexus theory hypothesis
when denervation mainly affects the rectum might be
confirmed by the high constipation recurrence rate when
sigmoid resection and high colorectal anastomosis is
attempted for surgical treatment3. Nevertheless, since
almost all such data were obtained in Brazilian patients
as single studies on a specific aspect, it might be true
that this theory may not clarify important issues such
as the discrepancy between congenital and Chagasic
megacolon in terms of aganglionosis8. Moreover, the
plexus theory does not explain, why dilatation is limited
to the rectum and sigmoid colon even after 20–30
years of symptoms, and also the possible reason for
the absence of rectal dilation in some cases17.
Recently, other cells have been found to play an
important role in the regulation of gut motility and
also in Chagasic megacolon. The interstitial cells of
Cajal (ICC) are gastrointestinal tract cells28 working as
pacemakers and acting as an intermediary in the spatial
coordination of smooth muscle activity. These cells
originate from the mesoderm, do not derive from the
neural crest nor represent any special type of neuron or
glial cell. In the colon, these cells can be found in the
myenteric and in the circular and longitudinal muscle
layers8. The ability to visualize them derived from the
fact that ICC express c-Kit21. Immunohistochemistry
techniques using c-Kit antibodies have provided some
knowledge about ICC structure, networks and the
interactions with intestinal smooth muscle and the
enteric nervous system4. There is evidence from two
studies regarding significant reduction in ICC density
in Chagasic megacolons compared to non-Chagasic
colons8,11. Similar results have been reported by Wedel
et al.30 for patients with constipation and megacolon
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of other etiologies. However, it remains unknown
whether these findings are primary or secondary in
the physiopathology of Chagasic megacolon8. In order
to help clarifying this issue, we have hypothesized a
possible correlation between constipation severity in
patients with Chagasic megacolon and the degree of
ICC density reduction.
In the present study, we aimed at observing if there
was any correlation between ICC cell counting and preoperative and post-operative functional parameters
represented by the Cleveland Clinic constipation score
in patients with Chagasic megacolon undergoing
elective surgical treatment. We also looked at ICC
counting in Chagasic megacolon surgical specimens
and non-Chagasic resected colon from cancer patients
in order to reproduce the results of previous studies.

METHOD
The study protocol was approved by the
Institutional Review Board at University of Sao Paulo
Medical Center.
Sixteen patients with Chagasic megacolon,
with indication for elective surgical treatment, were
prospectively evaluated between 2006 and 2009
and represented the study group. All patients were
from Brazilian regions where Chagas disease remains
endemic. In all cases, the diagnosis of Chagasic
megacolon was obtained from positive radiologic
(megacolon at barium enema), serologic (positive
indirect immunofluorescence or enzyme immunoassay),
and functional (achalasia at anorectal manometry)
test results. Clinical evaluation consisted of sex, age
and result of the Cleveland Clinic Constipation score
questionnaire2 before and close to 10 months after
surgery. All 16 patients with Chagasic megacolon
underwent a conventional or laparoscopic anterior
resection with primary low end-to-side colorectal
anastomosis at the posterior aspect of the extraperitoneal rectum as previously described23.
Sixteen patients with non-obstructive rectosigmoid
adenocarcinoma operated on in 2007 represented the
control group for ICC count, as there is evidence that
ICC distribution is relatively uniform throughout the
human colon20. All 16 control patients underwent an
elective oncologic conventional or laparoscopic surgical
treatment through anterior resection.
Cross section samples were obtained from the
sigmoid of the surgical specimens for all 32 patients and
processed for ICC identification and counting. Samples
were fixed in buffered formalin for 48h, dehydrated
in alcohol, and paraffin-embedded. Four µm-thick
sections were stained with hematoxylin-eosin. The
slides used for immunohistochemistry were heated and
incubated with hydrogen peroxide. The sections were
then incubated with anti-CD 117 polyclonal antibody
diluted 1:500 for 12h at 4º C20. Staining of the cells
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was visualized by the streptavidin-biotin-peroxidase
method. Kit immune-staining was carried out using
a peroxidase-based visualization kit, following the
manufacturer’s recommendations. Kit-positive mast
cells served as internal control. ICC were counted in 10
microscopic fields at a large magnification (400X) in
the longitudinal and circular muscle layers and in the
myenteric plexus.
The Wilcoxon and t Student tests were used to
compare ICC counting between the two groups. Pearson
correlation coefficient (r) was used to determine correlation
between pre-operative and post-operative constipation
score and cell counting in the surgical specimen.

RESULTS
Twelve (75%) patients in the study group and
seven (70%) in the control group (70%) were female
(P=1.0). Mean age was 54.4 (31-73) years in the study
group and 62.8 (23-84) – p=0.07 in control patients.
ICC mean count was 2.84 (0-6.6) cells per field in
the study group and 9.68 (4.3-13) in the control group
(P<0.001) - Table 1.
TABLE 1 - Mean number of colonic intersticial Cajal cells in
the surgical specimens of patients with Chagasic
megacolon (study group) and sigmoid cancer (control)
Group
Study
Control

N
16
16

Mean
2,84
9,68

SD
2,00
2,78

Range
(0 – 6.6)
(4.3 – 13)

P
< 0,0011

Values are expressed as means. N = number of patients. SD = standard deviation.
1
=Mann-Whitney non-parametric test descriptive value.

The mean Cleveland Clinic constipation score
value for the study group was 21.6 (9-29) before and 3.4
(0-16) after surgery. There was no correlation between
constipation score value before (r=-0.205; p=0.45) (Figure
1) or after surgery (r=0,291; P=0.28) (Figure 2), and
individual mean colonic ICC counting for the study group.

FIGURE 1 - Correlation between preoperative Cleveland Clinic
Constipation Score value and mean ICC count (study
group). Mean preoperative score value = 21.6 (r =
-0,205, p=0,447)

FIGURE 2 - Cleveland Clinic Constipation Score postoperative
Value. Correlation between postoperative
Cleveland Clinic Constipation Score value and
mean ICC count (study group). Mean postoperative
score value = 3.4 (r = 0,291, p=0,275).

DISCUSSION
Surgery for Chagasic megacolon does not cure the
disease. Main objectives are the relief of constipation
and to reduce or nullify the risk of complications such
as volvulus or fecal impaction3. Operations for Chagasic
megacolon comprise a myriad of techniques that involve
different extents of colon resection and anastomotic
levels, resulting in variable operative morbidity and
recurrence. Numerous surgical procedures have been
used and, among these, the Duhamel technique has
become the standard of care and received the most
attention10. However, high morbidity rates and even
some mortality are expected from modern application
of this operation9.
In spite of the extensive experience of Brazilian
and other south-American surgeons with the
surgical management of Chagasic megacolon, the
physiopathology of the disease remains not completely
understood. The amount of basic and clinical research
on the issue is near irrelevant. So far, there are only
the report of Koberle9 and also from Okomura24,25, and
Adad1 suggesting that the histopathological basis of the
digestive form of Chagas disease lies in the destruction
of neuronal cells of the enteric nervous system And
this so called plexus theory persists as the unrivaled
physiopathologic guide for surgical treatment23.
The role of ICC in digestive motility disorders
has been newly explored. A relative loss of ICC
in colonic surgical specimens from children with
congenital aganglionosis of Hirschsprung’s disease
was reported29,31. Decreased populations of ICC were
observed in chronic idiopathic intestinal pseudoobstruction15,26, slow-transit constipation12,13,20,29,30, and
also in diabetic gastroenteropathy13,16.
Hagger et al.11, Geraldino et al.8, and Iantorno et al.14
have demonstrated a reduction of ICC in the resected
colon or in colonic biopsies in Chagasic patients with
megacolon compared to the colon of non-Chagasic
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patients. Similar results have been reported by Wedel
et al.30 for patients with constipation and megacolon of
other etiologies.
In the present study, it was observed a marked
reduction in the ICC counting in the colon resected
from Chagasic patients when compared to colon cancer
patients confirming the results of other authors8,11,14.
The next logical step would be to verify a possible
association between the severity of constipation of
patients with Chagasic megacolon and the degree of
ICC depopulation in the large bowel of these patients.
Moreover, if we could identify a correlation between
ICC colonic depopulation and postoperative surgical
results, this finding would be an initial step towards more
tailored surgery for a strictly benign condition which
still demands rectal mobilization and its associated
morbidity. Unfortunately, in the present study, no
correlation between preoperative or postoperative
constipation scores and ICC counting was found.
This study has several limitations. First, the number
of patients with Chagasic megacolon that could be
analyzed and operated on represented a reduced
sample. Second, although there was some difference
in the group regarding the severity of constipation, it
could not be observed any significant difference in the
degree of colon dilation as determined by preoperative
barium enema study. If this were the case, the study
group could be stratified accordingly.
It is well known and confirmed in this study that
important abnormalities of ICC in Chagasic megacolon
exist. However, the reasons for ICC depopulation
remain obscure. Further studies are needed in order
to elucidate these issues and to verify a possible
association between disease severity and the extent of
reduction of ICC in Chagasic megacolon.

CONCLUSIONS
Patients with Chagasic megacolon display marked
reduction of interstitial cells of Cajal when compared to
non-Chagasic patients. An association of constipation
severity and Cajal cells depopulation in Chagasic
megacolon could not be demonstrated.
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