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Oesophageal manometric studies in patients with
chronic Chagas disease and megacolon
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SUMMARY Intraluminal manometric studies performed on 12 patients with chronic Chagas
disease and megacolon without clinical or radiological abnormalities of the oesophagus showed
no alteration in oesophageal physiology under basal conditions when compared with a control group
of 30 healthy subjects. Oesophageal peristalsis was unimpaired.

Patients with chronic Chagas disease and megacolon differed from normals in their reaction to
a small dose of a cholinergic drug. This agent induced an isolated but significant increase in resting
pressure at the level of the oesophagogastric sphincter, accompanied in most cases by an increase
in spontaneous activity but not by a change in resting pressure in the body of the oesophagus.
This is interpreted as a subclinical expression of oesophageal pathology related to Chagas disease.

Chronic Chagas disease, or South American
trypanosomiasis, is endemic in extensive rural areas
throughout South America (Romafna, 1961). Both
megaoesophagus and megacolon have been described
as being frequently associated with this condition in
Brazil (Rezende and Rassi, 1958; Siffert de Paula e
Silva, 1959). In Chile, a much higher proportion of
cases of megacolonthan ofmegaoesophagus has been
reported in relation to chronic Chagas disease (Atias,
Neghme, Aguirre-MacKay, and Herrera, 1960;
Atias, Neghme, Aguirre-MacKay, and Jarpa,
1963).
Two forms of oesophageal involvement in chronic

Chagas disease have been described. One is symp-
tomatic megaoesophagus in which ganglionic cells
from the muscular layers of the oesophagus are
diminished in number or disappear altogether
(Koberle, 1961) together with a clinical, radiological,
and manometric picture similar to that of achalasia
(Pessoa and de Mesquita, 1963). On the other hand,
most patients in endemic areas whose serological
reactions are positive for Chagas disease are
asymptomatic. However, an abnormal reactivity of
the body of the oesophagus after the administration
of cholinergic agents (Vieira and Godoy, 1963) and
a delay in emptying time (Godoy and Vieira, 1963)
have been described in these asymptomatic subjects.
These findings were more frequent in patients with

'Present address: Medizinische Univcrsitatsklinik 355 Marburg/Lahn,
Mannkopffstr 1, Germany.

megacolon than in those without any radiologically
demonstrable lesion of the gastrointestinal tract,
and indicate the existence of an asymptomatic
pathological condition of the oesophagus in a
certain number of patients with chronic Chagas
disease, especially when this is associated with
megacolon.

In the present study oesophageal manometric
studies before and after the administration of a
cholinergic agent were performed on 12 patients
with chronic Chagas disease and megacolon without
clinical or radiological signs of oesophageal involve-
ment. Results were compared with a suitable control
group. An abnormal response of the oesophagus and
of the oesophago-gastric sphincter to a cholinergic
agent in patients with this form of Chagas disease
is described.

MATERIALS AND METHODS

The 12 patients with megacolon and chronic Chagas
disease (six men and six women) were from the wards
of the Jose Joaquin Aguirre Hospital of the University
of Chile and from the San Juan de Dios Hospital of the
National Health Service in Santiago. They lived in
endemic rural areas around Santiago and they were
admitted because of symptoms related to megacolon.
None of them had dysphagia or chest pain. Radiological
studies of the oesophagus showed no dilatation or delay
in emptying in any position. All had positive Machado-
Guerreiro and complement-binding tests for Chagas
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disease (Knierim, 1959). Their mean age was 40 years
(range 13 to 70 years).

Thirty healthy volunteers (15 men and 15 women)
served as a control group. The oesophagus was radio-
logically normal and serological reactions for Chagas
disease were negative in all of them. Their mean age was
42 years (range 19 to 72 years). Radiological studies were
performed with the patients in the prone horizontal
position with a bolster placed under the abdomen
(Wolf and Guglielmo, 1956).

Manometric studies were performed with an assembly
of two polyethylene catheters with an internal diameter
of 1 1 mm provided wth a lateral opening near the sealed
distal end. Each catheter was constantly perfused with
water at a rate of 2 ml/min through side connexions. The
perfusion was provided by Mariotte's bottles placed 1 m
higher than the transducers (Heitmann, Wolf, Sokol, and
Cohen, 1966). The proximal ends of the catheters were
connected with Statham P23D pressure transducers.
Respiratory movements were registered by a pneumo-
graphic belt connected with a Sanborn electromanometer.
All information was recorded simultaneously on a
direct-writing Gilson polygraph.
The catheter assembly was introduced through the

mouth into the stomach. Studies were performed in the
right lateral recumbent position. The catheters were
withdrawn in a stepwise fashion while the patient
abstained from swallowing. At least four 'pull-through'
studies were performed on every subject through the
oesophago-gastric junction and the body of the
oesophagus. During the second 'pull-through' the patient
was instructed to swallow on command several times at
every station. The cholinergic agent beta-methylcholine
(Urecholine) was then administered subcutaneously in a
dose of 2.5 mg, a relatively low dose because it induced
no side effects in normal subjects. Ten minutes after the
injection the study described above was repeated.

All manometric values are expressed in mm Hg.
Pressures measured from the oesophago-gastric sphincter
and from the body of the oesophagus are to be under-
stood as meaning end-expiratory pressures in relation to
end-expiratory fundic pressure. The statistical significance

Oesophago-gastric Sphincter

of differences between values were calculated using
Student's t test (Snedecor, 1956).

RESULTS

Oesophageal manometric studies showed no differ-
ence between normal control subjects and patients
with Chagas disease and megacolon under basal
conditions (Table I).
The administration of urecholine induced no

change in resting pressure at the level of the fundus,
the oesophago-gastric sphincter, or the body of the
oesophagus in any of 10 normal subjects tested.
Swallowing responses did not change. Spontaneous
activity appeared during 3 to 12% of the time of
the examination at the lower two-thirds of the
oesophagus in seven subjects.
The changes induced by subcutaneous injection

of Urecholine in patients with Chagas disease are
illustrated in Fig. 1 and summarized in Table II.
There was a marked increase in spontaneous
activity in the lower body of the oesophagus in
nine cases. In all patients the resting pressure of the
oesophago-gastric sphincter increased significantly
without a change in resting pressure in the fundus
or in the body of the oesophagus. There was no
correlation between this increase in resting pressure
at the sphincteric area and the degree of spontaneous
activity in the body of the oesophagus under the
action of the drug. The deglutitive responses at the
oesophago-gastric sphincter and at the body of the
oesophagus were not different from those recorded
before the injection of Urecholine.

DISCUSSION

The normal oesophageal function measured by
intraluminal manometry in the 12 patients with

TABLE I
OESOPHAGEAL MANOMETRIC FINDINGS

Body of the Oesophagus

Length No. of
(cm) Relaxations

No. of
Swallows

Duration of Resting
Relaxation Pressure

(%) (sec) (mm Hg)

Spontaneous No. of
Activity Peristaltic
('% of time) Waves

No. of
Swallows

Peristaltic Waves

Height Duration
(%) (mm Hg) (sec)

Control group 111

(30 subjects) SD ± 3-9

Chagas disease 9*5
with megacolon SD±4.0
X12 patients)

P > 0-1

3 166

166

3-3 119

119

8 - 32 0.8 231
(100)

278

8 -3-4 1.8 123
100)

144

34 4.5
(83)

32 5

(855)

Figures indicate mean values unless otherwise specified.

Resting
Pressure
(mm Hg)
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FIG. 1. Segments of a manometric tracing from patient 2. Pressures are expressed as mm Hg; 0 represents atmos-
phericpressure; arrows indicate the onset of a swallow. At the left side, tracings before the injection of Urecholine;
at the right, 15 minutes after this drug has been administered. In the upper tracings, one catheter opening is in the body
of the oesophagus and the other in the oesophago-gastric sphincter. In the lower tracings, both catheters are in the
body of the oesophagus. Resting pressure at the oesophagogastric sphincter is 12 mm Hg before and 35 mm Hg after
injection of Urechtoline. Relaxation occurs at every swallow. In the body of the oesophagus resting pressure did
not change under the action of Urecholine, but moderate spontaneous activity is present. Most waves appearing
after the swallows are peristaltic.

TABLE II
OESOPHAGEAL MANOMETRIC FINDINGS IN PATIENTS WITH CHAGAS DISEASE AND MEGACOLON BEFORE AND AFTER INJECTION

OF 2.5 MG OF BETA-METHYLCHOLINE
Oesophago-gastric Sphincter Body of the Oesophagus

Resting Pressure (mm Hg)

Basal Urecholine

8
12
20
10
10
6
8
7
12
6
10
5
9.5

± 4.0

25
35
50

20
20
25
25
16
30
14
25
20

25-4
± 9-6

P < 0-001

Resting Pressure (mm Hg)

Basal Urecholine

-2
-1

-5
-3
-5
-5
-2
-2
-5
-3
-6
-2

-3.4

-2
1

-2
-3
-4
-5
-1
-2
-5
-3
-6
-2

-3

Spontaneous Activity (% of time)

Basal

0

7
5
0

5
0

0

0

0

5
0

0

1*8

Urecholine

0

30
80
20
40
60
20
5
0

10
15

0

23-3

60-
40-
20-
n -

60 -

40-
20-
0-1

E
E 60-
40 -
20-

Patient

2
3
4
5
6
7
8
9
10
11
12
Mean
SD

o 1--- 4ba%WW~ mn=mwU 1-

xru _ nIN N%,~ -W - ~

850

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.10.10.848 on 1 O

ctober 1969. D
ow

nloaded from
 

http://gut.bmj.com/


Oesophageal manometric studies in patients with chronic Chagas disease and megacolon 851

Chagas disease and megacolon underbasal conditions
agrees with the absence of symptoms and with the
normal radiological appearance of the oesophagus,
suggesting isolated damage to the colon with
oesophageal compensation. However, the striking
increase in resting pressure at the oesphago-gastric
sphincter and the appearance of increased sponta-
neous activity in the body of the oesophagus after a
small dose of a cholinergic agent point towards the
existence of a subclinical change in the oesophagus
related to Chagas disease. This change seems to be
specific for this condition, since this type of response
to a cholinergic drug has not been described before
in any other disease of the oesophagus. Kramer and
Ingelfinger (1951) found an elevation in resting
pressure and an increase in spontaneous activity in
the body of the oesophagus after injection of a
cholinergic agent in patients with achalasia. Drugs
like Mecholyl or Urecholine, which are mainly
destroyed by true human cholinesterases, induce the
same type of response in patients with diffuse
oesophageal spasm (Kramer, Fleshler, McNally,
and Harris, 1967). Besan9on, Janin, and Debray
(1962) extended this observation and noticed that
in patients with achalasia the cholinergic agent also
induced an increase in the resting pressure at the
oesophago-gastric sphincter, an observation confirm-
ed by Heitmann, Espinoza, and Csendes (1969) in
patients with achalasia unrelated to Chagas disease.
The response of the oesophago-gastric sphincter to
a cholinergic drug in patients with chronic Chagas
disease and megacolon suggests a relationship
between this condition and idiopathic achalasia or
the achalasia-like megaoesophagus as seen in some
patients with Chagas disease in endemic areas.
Intermediate stages have also been described
(Vieira and Godoy, 1963; Godoy and Vieria, 1963).
The administration of a small dose of a cholinergic

agent during oesophageal motility studies is useful
for the detection of subclinical oesophageal changes
in patients with Chagas disease and apparent oeso-

phageal integrity. Disorganization of oesophageal
peristalsis is not a feature of the early stages of
visceral involvement in Chagas disease.

We are grateful to Dr J. Sapunar and to Dr A. Atlas
from the Department of Parasitology of the University
of Chile for allowing us to study their patients.
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