PO Box 2345, Beijing 100023, China
www.wjgnet.com

wjg@wijgnet.com

ELSEVIER

World | Gastroenterol 2005;11(37):5840-5844
World Journal of Gastroenterology ISSN 1007-9327
© 2005 The WJG Press and Elsevier Inc. All rights reserved.

® CLINICAL RESEARCH

Surgical risk for patients with Chagasic achalasia and its correlation
with the degree of esophageal dilation

José Garcia Neto, Roberto de Cleva, Bruno Zilberstein, Joaquim José Gama-Rodrigues

José Garcia Neto, Surgery Division, Hospital das Clinicas, Federal
University of Goias Medical School, Goiés, Brazil

Roberto de Cleva, Bruno Zilberstein, Joaquim José Gama-
Rodrigues, Gastroenterology Department, Digestive Tract Surgery
Division, Hospital das Clinicas, University of Sdo Paulo Medical
School, S&o Paulo, Brazil

Correspondence to: Professor. Dr. Roberto de Cleva, Gastroen-
terology Department, University of S&o Paulo Medical School, Rua
Cel. Arthur Godoy, 125 Apto 152, Sdo Paulo-SP CEP 04018-050,
Brazil. roberto.cleva@hcnet.usp.br

Telephone: +55-11-30828000 Fax: +55-11-30828000
Received: 2004-10-23 Accepted: 2004-12-23

Abstract

AIM: To analyze the risk of cardiovascular complications
in patients with indication for surgical treatment of
Chagasic esophageal achalasia and to correlate the
surgical risks with the degree of esophageal dilation,
thereby proposing a risk scale index.

METHODS: One hundred and twenty-four patients with
Chagasic esophageal achalasia, who received surgical
treatment at the Hospital das Clinicas of the Federal
University of Goi4s, were included in this study. The
patients were mostly related to the postoperative
complications due to the cardiovascular system. All the
patients were submitted to: (1) clinical history to define
the cardiac functional class (New York Heart Association);
(2) conventional 12-lead electrocardiogram at rest; and
(3) contrast imaging of the esophagus to determine
esophageal dilatation according to Rezende’s classification
of Chagasic megaesophagus.

RESULTS: An assessment of the functional classification
(FC) of heart failure during the preoperative period
determined that 67 patients (54.03%) were assigned
functional class | (FC 1), 46 patients (37.09%) were
assigned functional class Il (FC Il), and 11 patients
(8.87%) were assigned functional class 111 (FC I11). None
of the patients were assigned to functional class 1V
(FC IV). There was a positive correlation between the
functional class and the postoperative complications
(FC IxFC II: P<0.001; FC IxFC Il1l: P<0.001). The ECG
was normal in 44 patients (35.48%) and presented
abnormalities in 80 patients (64.52%). There was a
significant statistical correlation between abnormal
ECG (arrhythmias and primary change in ventricular
repolarization) and postoperative complications (P<0.001).
With regard to the classification of the Chagasic esophageal
achalasia, the following distribution was observed: group

11, 53 patients (42.74%); group 111, 37 patients (29.83%);
and group 1V, 34 patients (27.41%). There was a positive
correlation between the degree of esophageal dilation
and the increase in postoperative complications (grade
Ilxgrade Ill achalasia: P<0.001; grade llxgrade IV
achalasia: P<0.001; and grade llIxgrade IV achalasia:
P =0.017). Analyzing these results and using a multivariate
regression analysis associated with the probability decision
analysis, a risk scale was proposed as follows: up to 21
points (mild risk); from 22 to 34 points (moderate risk);
and more than 34 points (high risk). The scale had 82.4%
accuracy for mild risk patients and up to 94.6% for the
high risk cases.

CONCLUSION: The preoperative evaluation of the
cardiovascular system, through a careful anamnesis, an
ECG and contrast imaging of the esophagus, makes
possible to estimate the surgical risks for Chagas’ disease
patients who have to undergo surgical treatment for
esophageal achalasia.
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INTRODUCTION

Preoperative clinical evaluation, a common practice in our
midst, aims to estimate the tisk of postoperative complications.
The patient’s clinical status is assessed and emphasis is given
to cardiac function, as well as to the inherent risk of the
surgical procedure performed, through the use of the several
indexes available in the literature. According to Dias ez 2/l
the clinical status during the preoperative period answers
two questions: what is the surgical risk, and what can be
done to reduce it? The adequate management of petioperative
risk factors, such as normalizing blood pressutre and diabetes
mellitus, treating chronic pulmonary obstructive disease and
the utilization of endovenous beta-blockers petioperatively
in patients with coronary disease, can significantly decrease
perioperative complications. Determining perioperative risk
factors can be useful as it can provide elements to choose
the best procedure or even if surgical treatment should be



Neto JG et al. Surgical risk in patients with Chagasic achalasia

5841

petformed™. The most commonly used risk indexes are
those from the American Society of Anesthesia and the
Goldman index!. It is important to point out that Chagasic
cardiopathy is not specifically evaluated in risk indexes, since
Chagas’ disease is not found in Western countries.

Cardiovascular complications in patients who have to
undergo noncardiac surgery and changes in cardiac function
caused by Chagas’ disease have a direct influence over the
motbidity and morttality rate of the sutgical procedure?.
Establishing guidelines, which identify Chagasic patients at
high risk for complications arising from noncardiac surgery,
as well as minimizing the onset of such complications
during the perioperative period, are very important. The
patients with Chagasic esophageal achalasia may have high
cardiovascular system impairment.

In view of the scarce literature regarding the surgical
risks for noncardiac procedures on the patients with
Chagasic esophageal achalasia, and because of the frequent
association between cardiopathy and digestive diseases,
the purpose of the study was to analyze the risk of
cardiovascular complications in patients with indication for
surgical treatment of Chagasic esophageal achalasia and to
correlate the surgical risks with the degree of esophageal
dilation, and thereby proposing a risk scale index.

MATERIALS AND METHODS

A total of 124 patients with Chagasic esophageal achalasia
submitted to surgical treatment at the Hospital das Clinicas,
Federal University of Goias from January 1995 and
December 2000, were included in this study. Of them,
68 (54.83%) were males and 56 (45.16%) were females,
with a mean age of 39 years. All the patients were subjected
to: (1) clinical history to define the cardiac functional class
Pl (New York Heart Association); (2) conventional 12-lead
ECG at rest; and (3) contrast imaging of the esophagus to
determine esophageal dilatation according to Rezende’s
classification of Chagasic megaesophagus!®”! as follows:
group I: esophagus with normal caliber but with slow contrast
progression and small retention of barium contrast 1 min
after ingestion; group II: esophagus with small to moderate
dilatation and considerable radiological contrast retention;
group I1II: hypotonic esophagus with important dilatation,

Group |1

W

poor motor activity and great retention of radiological
contrast; and group IV: esophagus elongated that lies over
the diaphragm with great retention of radiological contrast
(dolico-megaesophagus, Figure 1).

All the patients were submitted, according to the
radiological classification of the Chagasic megaesophagus,
to surgical treatment of achalasia (Table 1), utilizing
conservative techniques for the non-advanced esophageal
achalasia (Grades II and III), employing Pinotti’s operation
(cardiomyectomy with fundoplication) and resective
techniques using Serras Doria operation (Grondahl cardioplasty
with hemigastrectomy and Roux en Y diversion) for
advanced achalasia (Grade IV). Postoperative complications,
directly related to the cardiovascular system, during the
hospitalization petiod, were analyzed.

For statistical analysis, the variance analysis was used
for comparisons between continuous numerical variables
of distinct (independent) groups; the * and the Fishet’s tests
were used for comparisons between the quantities in which
each patient was situated at a given level of classification;
and multivariate regression and probabilistic decision analyses
were used in the final phase of the study to create the
surgical risk index.

Table 1 Patients according to the grade of esophageal dilatation
and surgical treatment adopted

Esophageal Surgical technique Patients (%)

dilatation

Groupll 53
Cardiomyectomy with fundoplication 53
(Pinotti’s technique)

Group III 37
Cardiomyectomy with fundoplication 32
Grondahl cardioplasty with hemigastrectomy 5
and Roux-en-Y diversion (Serras Doria operation)

Group IV 34
Grondahl cardioplasty with hemigastrectomy 26
and Roux-en-Y diversion
Mucosectomy 4
Merendino’s operation 2
Gastrostomy 2

Figure 1 Contrast imaging of the esophagus according to Rezende's classification
of Chagasic megaesophagus. Group I: esophagus with normal caliber but with
slow contrast progression and small retention of barium contrast 1 min after
ingestion; group II: esophagus with small to moderate dilatation and considerable

radiological contrast retention; group Ill: hypotonic esophagus with important
dilatation, poor motor activity and great retention of radiological contrast; and
group IV: esophagus elongated over the diaphragm with great contrast retention.
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RESULTS

An assessment of the functional classification (FC) of heart
failure patients with Chagasic achalasia during the
preoperative period determined that 67 patients (54.03%)
were assigned functional class I (FC I), 46 patients (37.09%)
were assigned functional class II (FC 1I), and 11 patients
(8.87%) were assigned functional class 111 (FC III). None
of the patients were assigned to functional class IV (FC
IV). There was a positive correlation between the functional
class and the postoperative complications (Table 2).

The ECG results are shown in Table 3. The ECG was
normal in 44 patients (35.48%) and presented abnormalities
in 80 patients (64.52%). We observed that a single patient
could exhibit more than one change in the ECG and the
most frequently observed abnormalities were complete right
bundle branch block (CRBBB) and ventricular extrasystole
in 28 patients (22.58%). We also observed a significant
statistical correlation between abnormal ECG (atrhythmias
and primary change in ventricular repolarization) and
postoperative complications (P<0.001, Table 4).

With regard to the classification of the Chagasic
esophageal achalasia, the following distributions were
observed: 53 patients (42.74%) were classified into group
1I; 37 patients (29.83%) into group IlI; and 34 patients
(27.41%) into group 1V. The cardiovascular complications
related to the esophageal dilation are shown in Table 5. A
positive correlation between the degree of esophageal
dilation and postoperative complications was observed, i.e.,
the higher the degree of esophageal dilation, the higher the
risk of complications (grade IIXgrade III: P<0.001; grade
IIxgrade IV: P<0.001; and grade IIIXgrade IV: P = 0.017).

Cardiovascular complications, defined as any change
detected in the cardiovascular system during the in-hospital
postoperative recovery period, are described in Table 6.
Four patients (3.22%) died. The cause of death was classified
as: cardiogenic shock (one patient); pulmonary embolism
(one patient); stroke (one patient); and non-defined causes
(one patient) at the 5" postoperative day, although the
presence of tachyarrhythmias was suspected.

Analyzing these results and using a multivariate regression
analysis associated with the probability decision analysis,
with direct and specific application to the Chagasic
megaesophagus patient, we proposed a risk scale (Table 7).
In terms of classifying preoperative risks, the point scale
was as follows: up to 21 points (mild risk); from 22 to 34
points (moderate risk); and more than 34 points (high risk).
The scale had 82.4% accuracy for mild risk patients and up
to 94.6% for the high risk patients.

Table 2 Postoperative complications according to the functional
class classification

Functional class/number of patients

Results

I(n=67)>4 II (n = 46)" III (n =11)

n % n % n %
No complications 39 58.21 11 23.91 - 0.00
With complications 28 41.79 35 76.09 11 100.00
Heart failure/shock 0 0.00 4 11.43 7 63.64
Death 1 3.57 2 5.71 1 9.09
Others 27 96.43 29 82.86 3 27.27

*P<0.001 FCI vs FCIL; “P<0.001 FCI vs FCIIL; 'P=0.072 FCII vs FCIIL

Table 3 Preoperative ECG results in patients with Chagasic esoph-
ageal achalasia

ECG results Patients (1) %
Normal ECG 44 35.48
Isolated ventricular extrasystoles 58 37.09
Complete right bundle branch block 35 28.22
Primary change in ventricular repolarization 12 9.67
First-degree atrioventricular block (1* degree AVB) 16 129
Second-degree atrioventricular block (2" degree AVB) 02 1.61
Mobitz I

Second-degree atrioventricular block (2 degree AVB) 03 241
Mobitz II

Complete atrioventricular block (CAVB) 08 6.4
Upper anterior divisional block (DB) 11 8.87
Complete left bundle branch block (CLBBB) 03 241
Paired ventricular extrasystoles 09 7.25
Supraventricular extrasystoles 06 4.83
Atrial fibrillation (AF) 04 322

Table 4 Correlation between postoperative complications and ECG
changes

ECG results
Results Normal (n = 44) With abnormalities (1 = 80)
n % n %
No complications 27 61.4 23 28.8
With complications
CHEF/shock 2 11.8 8 14.0
Death 1 59 3 53
Others 14 824 46 80.7

x*=12.548; P<0.001.

Table 5 Postoperative complications according to the degree of
dilation of the Chagasic achalasia

Achalasia groups

Complications

II (n = 53)°4 III (n = 37)" IV (n =34)

n % n % n %
No complications 33 62.26 13 35.14 4 11.76
With complications 20 37.74 32 64.86 38 88.24
CHF/shock - 0.00 6 18.75 7 18.42
Death - 0.00 2 6.25 2 5.26
Others 20 100.00 24 75.00 29 76.32

P<0.001 GII vs GIIL ¢P<0.001 GII vs GIV 'P=0.017 GIll vs GIV.

Table 6 Postoperative cardiovascular complications after surgical
treatment of Chagasic esophageal achalasia

Complications Patients (%)
Decompensated congestive heart failure 12 (9.67)
Cardiogenic shock 03 (2.41)
Ventricular extrasystole 58 (46.77)
Sinus bradycardia 22 (17.74)
Non-sustained ventricular tachycardia 12 (9.67)
Sustained ventricular tachycardia 01 (0.80)
Acute atrial fibrillation 05 (4.03)
Supraventricular tachycardia 03 (2.41)
Temporary complete atrioventricular block 01 (0.80)
Acute arterial occlusion 04 (3.22)
Stroke 03 (2.41)
Pulmonary embolism 02 (1.67)
Acute renal failure 02 (1.67)
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Table 7 Risk index for Chagasic achalasia

a) Points

Achalasia Points
Grade I 9
Grade III 13
Grade IV 17
Primary changes in ventricular repolarization Points
Yes 15
No 0
Arrhythmias Points
Yes 12
No 0
Functional class Points
1 6

2 12
3 24

(b) Final index

Points Risk level
Upto21 Mild
From 22 to 34 Moderate
Above 34 High

(c) Probability of accuracy of the risk level

Risk levels Probability (%)
Mild 824

High 94.6
DISCUSSION

The caseload of 124 patients is quite representative of the
high incidence of megaesophagus with the indication for
surgical treatment in a region where Chagas’ disease is
endemic. Although there may be an ovetlapping of
clinical and morphological characteristics among dilated
cardiomyopathies, it is very important to take into
consideration the inherent characteristics of the Chagasic
cardiomyopathy, such as autonomic denervation, fascicular
and atrioventricular blocks, in addition to arrhythmogenic
foci in the ventricles®™'". These peculiar characteristics are
enough to elicit different responses to the surgical trauma
relative to those observed in non-Chagasic patients* .

Thus, it is our opinion that in order to estimate the surgical
risk for these patients, it is imperative that the risk index
developed should be simple and low-cost. These characteristics,
however, should compromise neither its validity nor its
feasibility.

In the score scale, the clinical history of the patients,
used to determine precisely the functional class through
the symptoms of myocardial dysfunction, associated to
simple and inexpensive tests which are readily available,
such as ECG, can estimate the risk for complications for
the Chagasic achalasia patient. In view of the frequent
association between a compromised digestive system and
an equally compromised cardiovascular system™, the
positive predictive value of the scale is increased when the
degree of dilation of the esophagus is included.

FC presents some problems because of the subjective
interpretation of terms, such as “routine activity”, and
“excessive fatigue”. They cause the consequent limitations
in terms of precision and reproducibility!'”. However, our
findings showed that the functional class of the patient was

determined with a good degree of security.

Naturally, indexes, such as Goldman index, are not as
precise for the analysis of specific groups, such as those
with Chagasic cardiopathy”?). These patients, according
to the Goldman index, would have been classified as low risk.

Our findings equally suggested that the longer the degree
of evolution of Chagasic esophageal achalasia, the higher
the tendency for advanced cardiomyopathy. Our results
showed a positive correlation between the degree of
esophageal dilation and postoperative complications. The
risk scale, which is being proposed™ with a considerable
degree of confidence, can provide an adequate and reliable
predictor of cardiovascular complications in the patients
with Chagasic esophageal achalasia during the postoperative
period.

In conclusion, the evaluation of the cardiovascular
system, through a careful anamnesis, an ECG and contrast
imaging of the esophagus, makes it possible to estimate the
surgical risks for the patients with Chagasic esophageal
achalasia.
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