
Abstract

Chagasic megaesophagus is a chronic disease that
courses with progressive dysphagia, regurgitation and
protein-calorie malnutrition. Advanced or recurrent
megaesophagus can be treated with Serra Dória’s ope-
ration (cardioplasty, partial gastrectomy and gastrojeju-
nal Roux-en-Y anastomosis). 

A nutritional evaluation was performed on 27 pa-
tients (mean age 58 ± 10 years) with chagasic megaesop-
hagus at admission and after postoperative day 90. The
nutritional state was assessed through global subjective
nutritional evaluation (GSNE), anthropometry and la-
boratorial exams, besides the analysis of alimentary in-
take. 

In the preoperative period, GSNE pointed to malnu-
trition in 2/3 patients, while the anthropometric and la-
boratorial evaluation revealed that over 60% of the pa-
tients had protein-calorie malnutrition of the marasmic
type.

The preoperative nutritional state as evaluated by
GSNE did not correlate with complications or postope-
rative mortality. 

The postoperative evaluation showed an increase in
the intake of proteins, recovery in the body mass index
and a reduction in the hemoglobin levels of the periphe-
ral blood. 

(Nutr Hosp 2004, 19:89-94)
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EVALUACIÓN NUTRICIONAL PRE Y
POSTOPERATORIA DE LOS PACIENTES

CON MEGAESÓFAGO POR ENFERMEDAD
DE CHAGAS

Resumen

El megaesófago debido a la enfermedad de Chagas es
una enfermedad crónica que cursa con disfagia progre-
siva, regurgitación y malnutrición proteínico-calórica.
El megaesófago en fase avanzada recidivante se puede
tratar con la operación de Serra Doria (cardioplastia,
gastrectomía parcial y anastomosis gastroyeyunal Soux-
en-Y).

Se efectuó una evaluación nutricional de 27 pacien-
tes (promedio de edad de 58 ± 10 años) con megaesó-
fago por enfermedad de Chagas durante el ingreso así
como a los 90 días del postoperatorio. El estado nutri-
cional se examinó a través de la evaluación nutricio-
nal subjetiva general (GSNE), la antropometría y los
datos de laboratorio, aparte del análisis del aporte ali-
mentario.

Durante el preoperatorio, la GSNE delató una malnu-
trición de 2/3 de los pacientes, mientras que la evalua-
ción antropométrica y de laboratorio reveló que más del
60% de los enfermos sufrían una malnutrición proteíni-
co-calórica de tipo marásmico.

El estado nutricional preoperatorio, a juzgar por la
GSNE, no se correlacionó con las complicaciones ni con
la mortalidad postoperatoria.

La evolución postoperatoria reveló un aumento del
aporte de proteínas, una recuperación del índice de ma-
sa corporal y un descenso de los valores de hemoglobina
en la sangre periférica.

(Nutr Hosp 2004, 19:89-94)
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to.
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Introduction

Acquired megaesophagus is a chronic disease that
courses with progressive dysphagia, regurgitation
and malnutrition. The regurgitation is associated to
the degree of dilation and involvement of the esop-
hagus 1. 

It is worth bearing in mind that patients with chaga-
sic megaesophagus develop abilities (when feeding)
over the years of the disease, which protect them from
precocious inanition.

Patients with advanced megaesophagus and recu-
rrent megaesophagus are commonly treated by major
surgical interventions. Although malnutrition is fre-
quent in these patients, few studies have determined
its incidence and gravity, as well as its effects on the
postoperative morbidity and mortality.

In the city of Goiás, one of the operations practiced
to treat advanced chagasic megaesophagus is the Se-
rra Doria operation, which consists of cardioplasty as-
sociated to partial gastrectomy and gastrojejunal
Roux-en-Y anastomosis. 

It is not known how the Serra Dória operation inter-
feres in the patients’ postoperative nutritional state. 

In the present study, on a group of patients with
Group IV megaesophagus and recurrent megaesopha-
gus that were candidates for the surgical intervention
using the Serra Doria technique, the preoperative nu-
tritional state was evaluated and its influence as a fac-
tor of surgical risk together with the postoperative nu-
tritional modifications that occurred in the medium
term. 

Patients and methods 

In a period of 18 months, 27 adult patients were in-
cluded in the study, after informed consent. The inclu-
sion criteria were: age over 18 years; radiologic con-
firmation of megaesophagus (Group IV or recurrent);
and serological diagnosis of Chagas’ disease 2. 

The exclusion criteria were: decompensation in
myocardiopathy; nephropathy; hepatobiliary disease
and diabetes. 

Megaesophagus is frequently associated with other
morbid conditions, especially those due to Chagas’
disease (table I). 

The mean age of the population studied was 58 ±
10 years (range, 38 - 80). Twenty patients were male
and seven were female. Twenty patients had group IV
megaesophagus and seven recurrent megaesophagus.

Eighteen patients were reevaluated after postoperative
day 90. 

The technical systemization of the Serra Dória
operation included cardioplasty by lateral gastroe-
sophageal anastomosis, associated to partial gastrec-
tomy with gastrojejunal Roux-en-Y anastomosis3, fi-
gura 1. 

Nutritional evaluation

The patients’ nutritional state was evaluated by
the technique of Global Subjective Nutritional Eva-
luation (GSNE) 5 and anthropometric measurements
and laboratory methods adopted by Blackburn et al.
(1977) 6, including: recent loss of weight; weight/
height ratio; triceps skin fold (TSF), arm muscle cir-
cumference (AMC); serum albumin level, serum
transferrin level, hematocrit and hemoglobin. Besi-
des these parameters, the serum iron level and ferri-
tin were measured and the body mass index was cal-
culated (BMI)7. 

The measurement of caloric intake was obtained by
recording alimentary ingestion for three consecutive
days 8. The theoretical applications were determined
by Harris Benedict equation. 

The preoperative nutritional evaluation was perfor-
med on hospital admission. GSNE preceded any ob-
jective method of evaluation. 

The patients were operated by day 5 after admis-
sion. The postoperative was accompanied until the
discharge or death by an observer that had not been
informed of any results from the preoperative nutri-
tional evaluation. The postoperative intercurrent di-
seases were registered according to previous defini-
tions 9. 
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Table I
Comorbidity

Megacolon 13 48.2
Abnormalities of rhythm and conduction 22 81.5
Arterial hypertension 3 11.1
Ischemic heart disease 1 3.7

Fig. 1.—Cardioplasty; partial gastrectomy with gastrojejunal
Roux-en-Y anastomosis (APUD ALVES, 2003).



The postoperative nutritional evaluation took place
in the out-patient clinic after postoperative day 90 and
according to the same protocol as the preoperative
evaluation. 

Statistical analysis 

Fisher’s exact test, Wilcoxon test and Student’s t
test —for paired data— were applied when appropria-
te. Probability values of p ≤ 0.05 were considered sta-
tistically significant. 

Results 

The preoperative global subjective nutritional eva-
luation demonstrated that nine patients (33.3%) were
classified as well nourished, eleven (40.7%) as mode-
rately undernourished; and seven (25.9%) as seriously
undernourished. 

The body mass index was under 19 kg/m2 in seven-
teen (63%) of the patients. Weight loss in the recent
past was greater than 10% in seven (26.9%) of the pa-
tients in the preoperative.

The classification of the patients in the preoperati-
ve, according to the frequency of alterations in the
anthropometric and laboratorial variables, is given in
table II. 

The anthropometric variable, with greatest fre-
quently of depletion, was TSF, in 77.8% of the pa-
tients; while that with the lowest frequency was
AMC, in 11.1% of the patients.

Albumin and transferrin levels were found to be
unaffected in 96.3% of the patients.

In the preoperative period, the dietary evaluation
demonstrated that the caloric and protein intake were
higher than the theoretical needs calculated using the
Harris Benedict equation (table III). 

Regurgitation, when occurring on a daily basis and
for more than fifteen days, was considered to be a
contributory factor for malnutrition in the preoperati-
ve period. 

The overall incidence of complications was 33.3%.
the association between preoperative nutritional clas-

Pre-and postoperative nutritional
evaluation in patients with chagasic
megaesophagus
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Table II
Anthropometric and blood biochemistry parameter results in preoperative patients

Without depletion Low Very low

Parameter n % n % n %

Ideal weight 15 55.6 12 44.4 0 0.0
Triceps skinfold 6 22.2 6 22.2 15 55.6
Arm circumference 17 63.0 9 33.3 1 3.7
Arm muscle circumference 24 88.9 3 11.1 0 0.0
Serum albumin level 26 96.3 1 3.7 0 0.0
Serum transferrin level* 25 96.2 1 3.8 0 0.0
Hemoglobin 17 63.0 7 25.9 3 11.1
Hematocrit 8 29.6 14 51.9 5 18.5
Total lymphocyte count 22 81.5 4 14.8 1 3.7

* Assessed in 26 patients.

Table III
Nutritional assessment of chagasic megaesophagus

Standard
Parameter Mean deviation Min. Max.

Bee(kcal/24 h) 1539.9 238.3 1114.0 2055.7
Caloric intake 
(kcal/24 h) 1732.9 580.7 174.0 2704.0

Variation % calorie 13.1 37.6 –85.4 62.8
Protein requirements 57.7 8.9 41.7 77.1
Protein intake 68.2 27.5 9.0 154.0
Variation % protein 13.1 37.6 –85.4 62.8

Bee = basal energy expenditure.

Table IV
Number complications vs. nutritional status (GSNE)

Well nourished Malnourished
Complications n = 9 n = 18 P*

Respiratory failure 1 (11.1%) 3 (16.3%) 0.419
Ischemic cerebrovascular 
disease – (0.0%) 1 (5.7%) 0.667

Adynamic ileus – (0.0%) 2 (11.1%) 0.436
Cardiac arrest – (0.0%) 1 (5.7%) 0.667
Postoperative hemorrhage – (0.0%) 1 (5.7%) 0.667
Shock – (0.0%) 2 (11.1%) 0.436
Respiratory infection – (0.0%) 2 (11.1%) 0.436
Atelectasis 2 (22.2%) – (0.0%) 0.103
Pleural effusion 1 (11.1%) – (0.0%) 0.333
Postoperative hypotension 2 (22.2%) 2 (11.1%) 0.314
Wound dehiscence – (0.0%) 1 (5.7%) 0.667
Mechanical intestinal 
obstruction – (0.0%) 1 (5.7%) 0.667

TOTAL 6 ( 16 (

* Fisher’s test.



sification (GSNE) and complications and surgical
mortality was not significant (tables IV and V). 

The postoperative follow-up demonstrated that the-
re was an increase in TSF, BMI, and reduction of he-
moglobin (tables VI and VII). 

The postoperative dietary evaluation demonstrated
an increased protein intake (table VIII) in comparison
to the preoperative period. 

Discussion 

Chagasic patients can present alterations of the di-
gestive system, grouped together under the denomina-
tion “digestive alterations of Chagas’ disease” 10. Of
these, megaesophagus and megacolon are the most
frequent and the latter was present in 48.2% of the pa-
tients of this study. 

Cardiac disturbances, identified by the electrocar-
diogram, are frequent in chagasic patients and have a
negative effect on their survival 11. In this sample of
patients, 81% presented arrhythmia and/or disturban-
ces in the cardiac conduction. 

In Chagas’ disease, the interval between acute in-
fection and onset of the digestive symptomatology is
very variable. When considering the frequency of the
disease in relation to age group, an “aging” of the cha-
gasic population with digestive forms of the disease
has been observed in recent years. This is principally
due to the prophylactic measures that have been pre-
venting the appearance of new cases 1. In the present
study, 44.5% of the patients were over 60 years of
age.

Preoperative GSNE identified malnutrition in 2/3
of the patients —a higher frequency than that reported
by other authors. 

Detsky et al 5 determined malnutrition through pre-
operative GSNE in 31% of candidates for gastrointes-
tinal surgery. 
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Table V
Postoperative evolution vs. nutritional status (GSNE)

Well nourished Malnourished
Evolution n = 9 n = 18 P*

Critical care 4 (44.4%) 8 (44.4%) 0.317
Hospital stay > 9 d 1 (11.1%) 4 (22.2%) 0.341
Mechanical respirator 1 (11.1%) 3 (16.7%) 0.419
Postoperative transfusion 5 (55.6%) 3 (16.7%) 0.046
Complications 2 (22.2%) 7 (38.9%) 0.244
Mortality – (0.0) 2 (11.1%) 0.436

* Fisher’s test.

Table VI
Anthropometric and blood biochemistry parameter

results in pre-and postoperative patients

Parameter Pre. Post. p

Usual weight (kg) 51.8 ± 11.6 53.1 ± 11.5 0.075
Weight loss (%) 7.9 ± 5.5 5.4 ± 8.9 0.082
Body mass index (kg/m2) 19.3 ± 3.1 19.8 ± 3.1 0.050
Triceps skinfold (mm) 7.0 ± 3.8 7.9 ± 3.9 0.039
Arm circumference (cm) 24.4 ± 3.5 24.0 ± 3.4 0.293
Arm muscle circumference (cm) 22.2 ± 3.2 21.7 ± 2.9 0.149
Hemoglobin (mg/100 ml) 13.4 ± 1.4 12.8 ± 1.0 0.366
Hematocrit (%) 40.2 ± 4.3 38.5 ± 3.4 0.073
Serum albumin level (g/dl) 3.9 ± 0.4 3.9 ± 0.5 0.810
Lymphocyte count (cells/mm3) 1745.2 ± 468.7 1784.7 ± 528.2 0.366
Serum transferrin level (g/dl) 262.2 ± 35.7 235.7 ± 67.5 0.069
Ferritin (ng/dl) 113.5 ± 76.6 50.8 ± 48.8 0.000
Serum Iron level 79.0 ± 27.6 69.9 ± 28.1 0.260

* p ± 0.05 Student’s t test.

Table VIII
Results of the pre- and postoperative period:

nutritional assessment of chagasic megaesophagus

Parameter Pre. Post. P

Bee (kcal/24 h) 1552.6 ± 267.3 1579.6 ± 259.9 0.050*
Calorie intake (kcal/24 h) 1787.7 ± 592.5 1945.4 ± 520.9 0.385*
Variation (% calories) 15.4 ± 38.2 26.0 ± 38.1 0.400*
Protein requirements 58.2 ± 10.0 59.2 ± 9.8 0.047*
Protein intake 65.3 ± 21.5 77.7 ± 21.3 0.027*
Variation (% protein) 11.4 ± 33.0 33.0 ± 38.5 0.023*

* p ± 0.05 Student’s t test.
Bee = basal energy expenditure.

Table VII
Comparison of the distribution frequencies for the laboratory parameters in the pre- and postoperative;

in relation to standard values

No Depletion (%) Moderate depletion (%) Serious depletion (%) Statistical analysis
Parameters Preop. Postop. Preop. Postop. Preop. Postop. Z* P

Albumin 94.7 89.4 5.3 5.3 0.0 5.3 0.816 0.414
Lymphocyte 78.9 73.8 15.8 16.7 5.3 5.5 0.264 0.792
Hemoglobin 63.2 22.2 36.8 55.6 10.5 22.2 2.496 0.013
Hematocrit 15.8 16.7 68.4 61.1 15.8 22.2 0.378 0.705
Transferrin 94.4 83.3 5.6 11.1 0.0 5.6 1.414 0.157

* Wilcoxon Z Test.



Waitzberg et al 12 diagnosed hospital malnutrition,
through GSNE - a frequency of 48.1% in a sample
composed of 4.000 clinical and surgical patients. 

In the present study among patients with chagasic
megaesophagus, the malnutrition determined by anth-
ropometric measurements and by laboratory exams,
was the marasmic form, with a reduction in the body
mass due to loss of fat, while body proteins were
maintained.

The pattern of ponderal alteration we observed sug-
gested chronic loss —considering the disproportion
between the frequencies of alterations in the body
mass measurements and the weight loss in the present
past. This was considered serious, in one fourth of the
patients. 

Marasmic malnutrition was also observed among
patients with chagasic megacolon (without associated
dysphagia) and this was attributed to deficient dietary
intake 13. 

In adults, marasmus is characterized by: reduced
anthropometric measurements and maintenance of the
visceral proteins; insufficient alimentary intake; and,
commonly, without complication of the disease’s me-
tabolic response 14. 

In the present study, an adaptation was observed
between the values of protein-calorie intake and the
estimated energy expenditure —as much in the pre- as
in the postoperative period.

Regurgitation, when daily and for more than 15
days, was considered a contributory factor for preope-
rative malnutrition; however the total intake was not a
reliable indicator in this evaluation period. 

In the present sample, albumin and transferrin re-
mained unaffected in 96.3% of the patients in the pre-
operative and presented no statistically significant dif-
ferences in the values observed in the postoperative. 

In the postoperative, iron deficiency was detected
in 30% of the patients; and hemoglobin suffered a sta-
tistically significant reduction (p < 0.05). It is known
that transferrin levels can increase with a serious defi-
ciency of iron and anemia 15, 16. Under these conditions,
as observed in the postoperative, the method suffers
limitations as a marker for the state of the visceral
proteins. 

Malnutrition, identified by various methodologies,
is associated with greater morbidity and postoperative
mortality 17-19. As an independent variable, diagnosed
by GSNE, it is associated with a higher frequency of
infectious or noninfectious complications and morta-
lity 19. 

In the present study there was no association bet-
ween malnutrition (GSNE) and complication and pos-
toperative mortality. No other variable that could be
adopted as a criterion of postoperative course —such
as postoperative hospital stay, time in an intensive ca-
re unit or under mechanical ventilation— was correla-
ted with preoperative malnutrition. 

Our attention was called to the fact that patients
over 60 years of age presented greater morbidity.

Studies that look for an association between modi-
fication of the nutritional state and postoperative
course suffer criticism in relation to the size of the
sample, diversity of the patients and rates of compli-
cations associated with a given procedure 5. 

Furthermore, it is recognized that GSNE predicts
complications of nutritional basis and, also, represents
an index of disease, even before indicating malnutri-
tion 5, 20. 

In the postoperative, of this work, the complica-
tions present in 1/3 of the patients, were predomi-
nantly noninfectious. It has been reported that vital
functions dependent on the metabolism of protein,
which include immunocompetence, are relatively pre-
served in marasmus and that the albumin rates are im-
portant markers of malnutrition, with clinical signifi-
cance, irrespective of the body weight 14. 

Chronic malnutrition prevailed in our patients
which together with other factors —such as: mainte-
nance of the visceral proteins; reduced number of
complications inherent to the operation; sample size;
patients’ age and associated diseases— are known to
interfere in postoperative results and in the prognostic
capacity of GSNE. 

With the re-establishment of alimentary traffic, 16
patients (88.9%), referred to a subjective improve-
ment in the alimentary intake. Measurement of this
variable in the postoperative detected a significant in-
crease in protein intake, when compared to preopera-
tive levels. 

The Serra Dória operation, on the other hand, ena-
bled a partial recovery in the medium term of the nu-
tritional state in terms of body fat.
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