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INTRODUCTION

Laparoscopic fundoplication is a good option to 
treat gastroesophageal reflux disease, with the im-
provement of symptoms in 80%-90% of patients(15,31,32).

In almost all patients, dysphagia is a post-treat-
ment complication that lasts for about 6 weeks and 
then disappears, while in some, the complication per-
sist beyond 6 weeks(4,31). Some patients have persistent 
dysphagia, which may be of significant intensity and 
compromise the patient’s quality of life(17). Postfun-
doplication dysphagia is associated with slower bolus 
transit through the esophageal-gastric junction(12,30,31).

Achalasia is an esophageal motility disorder 
which has dysphagia and regurgitation as the most 
frequent symptoms. It is consequent to the impair-
ment or loss of  the neurons of  the esophageal my-
enteric plexus, a disease which increases in frequency 
with age(2,11,24,25). The motility alterations caused by the 
damage of the myenteric plexus are partial of absent 
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lower esophageal sphincter (LES) relaxation and ab-
sent or simultaneous contractions in the esophageal 
body(24,25). The disease may be primary, as idiopathic 
achalasia(2,24), or secondary as Chagas’ disease, a tropi-
cal parasitic disease caused by the flagellate protozoan 
Trypanosoma cruzi(19,23). The esophageal alterations in 
achalasia cause difficulty in bolus transit through the 
esophageal-gastric junction(2,23). 

Patients with achalasia consequent to Chagas’ 
disease take longer to drink a volume of water, with 
slower flow of ingestion and a lower volume in each 
swallow than controls subjects(6). As fundoplication 
and achalasia cause slower bolus transit and retention 
at the esophageal-gastric junction, our hypothesis is 
that they should have similar water ingestion dynam-
ics. If  the hypothesis is true, it is a demonstration of 
the intensity and importance of postfundoplication 
dysphagia in patients who have persistent dysphagia.

Our aim in this investigation was to compare the 
dynamics of water ingestion in three groups of patients, 
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after fundoplication for treatment of gastroesophageal reflux 
disease, patients with esophageal involvement by Chagas’ 
disease, patients with idiopathic achalasia, and a control group. 

METHODS

The investigation had the participation of  33 patients 
with postfundoplication dysphagia, 50 patients with Chagas’ 
disease, 27 patients with idiopathic achalasia and 88 controls.

The patients with postfundoplication dysphagia were six 
(18%) men and 27 (82%) women, aged 25 to 71 years, mean 
49.4 (12.3) years. They were operated on 15 months to 62 
months (mean: 34.4 months) before the evaluation. They had 
complain of persistent dysphagia (more than 1 year) for liquid 
and solid foods, a radiologic examination showing slower bolus 
transit through the LES, no increase in esophageal diameter, 
and in esophageal manometry performed with a water infusion 
system, there was no esophageal motility disorder or absence 
of LES relaxation. Before the operation, patients did not have 
dysphagia or esophageal motility abnormalities at manometry.

Patients with Chagas’ disease had a positive serologic 
test for the disease, dysphagia for liquid and solid foods and 
a radiologic examination showing esophageal retention of 
barium sulfate inside the esophageal body. For classification 
of the esophageal involvement in achalasia, the examination 
was performed with anteroposterior radiograph obtained at 
a fixed distance (1.8 m) at 10 seconds (s) after the patients 
swallowed 200 mL of liquid barium sulfate. The result was 
considered normal if  there was no barium in the esophagus, 
or grade I esophagopathy if  there was retention of barium 
sulfate but the esophageal diameter was less than 4 cm, or 
grade II if  there was esophageal retention and the esophageal 
diameter was between 4 and 7 cm (20). Manometric exami-
nation was performed with a system of continuously water 
perfusion, which permitted the diagnosis of  esophageal 
achalasia(8). The patients were 19 men (38%) and 31 women 
(62%), aged 29 to 79 years, mean 56.4 (12.4) years. Twenty-
six patients were classified as grade I and 24 as grade II in 
the radiologic examination.

The idiopathic achalasia group included 7 (26%) men and 
20 (74%) women, with ages from 23 to 79 years, mean 50.2 
(15.8) years. They had dysphagia for liquid and solid foods 
and in the radiologic examination 14 patients were classified 
as grade I and 13 patients as grade II. The serologic test for 
Chagas’ disease was negative, as they did not live in places 
where the disease is endemic. There was no previous treat-
ment for dysphagia in patients with fundoplication, Chagas 
or idiopathic achalasia.

Upper digestive endoscopy was performed in all patients 
to rule out some complication of the diseases. They did not 
have endocrine, neurologic or cardiologic diseases. Patients 
with Chagas’ disease did not have cardiac failure or cardiac 
arrhythmia(26)).

The control group included 46 (52%) men and 42 (48%) 
women, ages from 20 to 77 years, mean 46.3 (15.9) years. 
They did not have dysphagia, regurgitation, heartburn, other 
digestive symptoms, endocrine, neurologic or cardiologic 

diseases. They were recruited by advertisement within the 
hospital. The investigation was approved by the Human 
Research Committee of the University Hospital. All controls 
and patients gave written informed consent to participate in 
the investigation and the anonymity of each volunteer and 
patient was preserved.

The evaluation of  swallowing dynamic was done with 
the water swallow test(1,3,5,13,29). All subjects were evaluated 
in the sitting position. They were asked to drink without 
breaks 50 mL of water at room temperature from a plastic 
cup in a comfortable way while being precisely timed. 
The chronometer was started when the first drop of water 
touched the lip, and was stopped when the larynx of  the 
volunteers came to rest after the last swallow. The subjects 
performed sequential swallows but could stop for breath 
during each measurement if needed. The swallowing test was 
performed in triplicate, with an interval between measurements 
of at least 30 seconds. The final results for each individual 
were the mean of the three tests. The researchers involved in 
the project had previous training in timing the swallows and 
counting the number of swallows, determined from the number 
of upper movements of the larynx. Also calculated in addition 
to the time and number of swallows needed to ingest 50 mL 
of water was: (a) inter-swallows interval - the time to complete 
the task, in seconds, divided by the number of swallows during 
the task; (b) swallowing flow - volume drunk (mL) divided by 
the time taken, in seconds; (c) volume in each swallow - volume 
drunk (mL) divided by the number of swallows.

The statistical analysis for comparison between groups 
was done by covariance test (ANCOVA), with Tukey test as 
a post test for multiple comparisons; adjusted for age and 
gender, using the software SAS 9.2. The analysis of correlation 
between the time after surgery and the results of the ingestion 
was done by the Spearman correlation coefficient (ρ). The re-
sults are reported as mean and standard deviation (SD), unless 
otherwise stated. The differences were considered significant 
when P≤0.05 in a two-tailed statistical analysis.

RESULTS

Patients with postfundoplication dysphagia, with Chagas’ 
disease and with achalasia took longer to ingest all the volume 
of water, had an increased number of swallows to ingest the 
water volume, an increase in interval between swallows, a 
decrease in swallowing flow (Figure 1), and a decrease in 
water volume in each swallow (Figure 2) compared with the 
control group (Table 1, P<0.05). There was no difference 
between the three groups of patients (P>0.05). 

Patients with Chagas’ disease and patients with idiopathic 
achalasia had similar results of the test in esophageal radio-
logic examinations grades I and II (P>0.30).

There was no correlation between postfundoplication 
time and the results of the test. The Spearman correlation 
coefficient was -0.05 for time of ingestion (P=0.80), -0.15 for 
number of swallows (P= 0.41), -0.05 for the inter-swallows 
interval (P=0.77), -0.05 for the swallow flow (P=0.77), and 
-0.15 for the volume in each swallow (P=0.42).
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DISCUSSION

Idiopathic achalasia is an esophageal motility disorder which 
has an incidence from 0.1 to 1.6 cases/100000 inhabitants per 
year(11) which causes impairment of the LES relaxation and 
aperistalsis in the distal esophagus(25). Chagas’ disease is a cause 
of secondary achalasia, endemic in Latin America, which af-
fects a large number of subjects(23), but also present in United 
States(18) and Europe(27). In both causes of achalasia difficulty 
in bolus transit through the LES is seen(2,8,20,23,24,25). High resolu-
tion manometry demonstrated that the bolus flow time through 
the LES is reduced(16), which means that the flow through the 
esophageal-gastric junction has a short duration, insufficient to 
permit the flow of all volume swallowed, which is consequent 
to partial or absent sphincter relaxation. Dysphagia is the most 
frequent symptom, occurring in 90% of patients(24).

Dysphagia is a symptom which frequently follows the 
surgical treatment of gastroesophageal reflux disease, which 
decreases after some weeks. However, it can persist longer than 
expected and has a negative impact in the outcomes of surgical 
treatment(31). Postoperative alterations in the esophageal-
gastric junction anatomy should be the most important factor 
responsible for dysphagia(31).

Preoperative dysphagia (odds ratio: 4.4) and preoperative 
delayed esophageal transit of  barium swallows (odds 
ratio: 8.2) are risk factors for postoperative dysphagia(30). 
Preoperative esophageal dysmotility does not seem to be 
a cause of persistent dysphagia after operation(4,30). Others 
investigations found that before the surgery there is a greater 
and faster compression of a swallowed viscous bolus, with 
less bolus flow, in patients who will have postfundoplication 
dysphagia, suggesting that dysphagia is related to a pre-
existing subclinical variation of  esophageal function(21,22). 
During the bolus transit through the esophageal-gastric 
junction, there is a relatively high residual relaxation 
pressure and a high intrabolus pressure measured at distal 
esophageal body(21,22). It was also found that impaired 
esophageal emptying postfundoplication is associated with 
the inability of distal esophageal muscle to generate necessary 
tone rapidly(12). Immobilization of  the intrinsic sphincter 
by the surgical procedure may contribute to this deficiency, 
impairing the emptying, and possibly causing dysphagia. 
The absence of previous dysphagia also suggested that the 
symptom is consequent to fundoplication and not for a 
previous esophageal alteration not detected in the radiologic, 
endoscopic and manometric examinations. 

In Chagas’ disease the  patients have a longer pharyn-
geal transit duration of  a paste bolus than normal vol-
unteers(28), have a delay in proximal esophageal response 
after swallows of a liquid bolus and a decrease in proximal 
esophageal contractions(6,7). In idiopathic achalasia it was 
observed cricopharyngeal prominence and asymmetry of 
pharyngeal contraction(14), increase in residual pressure in 
upper esophageal sphincter during opening, a decrease in 
the opening duration(9) and a decrease in proximal esopha-
geal contraction(10). These alterations of  function may be 
involved in the impairment of water ingestion. It is possible, 

TABLE 1. Ingestion of 50 mL of water in patients with dysphagia postfun-
doplication (n=33), patients with Chagas’ disease (n=50), patients with 
idiopathic achalasia (n=27) and controls (n=88). Mean (SD).

Controls Fundoplication Chagas Achalasia

Time (s) 5.4 (2.1)* 13.7 (7.7) 11.4 (5.6) 13.5 (7.7)

Number 4.2 (1.5)* 6.8 (2.8) 6.2 (2.0) 6.0 (2.1)

Interval (s) 1.4 (0.5)* 2.1 (0.6) 1.8 (0.5) 2.1 (0.7)

Flow (mL/s) 11.0 (4.5)* 4.6 (1.8) 5.3 (2.0) 5.2 (2.4)

Volume (mL) 14.5 (8.1)* 8.5 (2.9) 9.0 (2.8) 9.5 (3.0)

* P<0.05 vs Fundoplication, Chagas and Achalasia.

FIGURE 2. Water volume (mL) in each swallow in controls (n=88), 
patients with postfundoplication dysphagia (n=33), Chagas’ disease 
(n=50) and achalasia (n=27). P<0.05 controls vs fundoplication, Chagas 
and achalasia.
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FIGURE 1. Water swallowing flow (mL/s) in controls (n=88), patients 
with postfundoplication dysphagia (n=33), Chagas’ disease (n=50) and 
achalasia (n=27). P<0.05 controls vs fundoplication, Chagas and achalasia.
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as achalasia, that the pharynx, upper esophageal sphincter 
and/or proximal esophagus have functional alterations after 
the fundoplication, possibility not evaluated yet.

There was no association between the time postfundopli-
cation and the results of the water test, suggesting that there 
is no progression of  the water ingestion abnormality, and 
that the difficult in ingestion is consequent to the surgery 
and not for a progressive impairment of  pharynx and/or 
esophageal function.

This investigation has some limitations. The water swallow 
test is not the best way to evaluate the oral, pharyngeal and 
esophageal functions during swallows. There are other tests to 
measure transit through the upper digestive tract, as videofluor-
oscopy, scintigraphy and impedance. However, these tests need 
sophisticated and more expensive equipment, need expertise 
and submit the volunteers to radiation or the discomfort of a 
catheter through the nose. The swallowed volume used in the 
test might be higher, but in patients with dysphagia for liquid 
and solid food it is not easy to ingest even the volume of 50 

mL. The water swallow test is inexpensive, ease to perform 
and give a good idea of the dynamic of ingestion. It does not 
give an idea of the oral, pharyngeal or esophageal phases of 
the swallow, but a results of all process of swallowing(1,3,5,6,13,29). 
The test was able to demonstrate that there is a similar impair-
ment, in terms of difficult for patients to ingest liquid, of water 
ingestion postfundoplication as seen in achalasia.

In conclusion, water ingestion dynamics in patients 
with postfundoplication dysphagia is similar to that seen in 
patients with achalasia, suggesting the possibility of an im-
portant esophageal flow impairment through the esophageal-
gastric junction.
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RESUMO - Contexto - Após o tratamento cirúrgico da doença do refluxo gastroesofágico, disfagia é um sintoma presente na maioria dos pacientes, 

com diminuição de intensidade ao longo do tempo. No entanto, alguns pacientes podem ter disfagia persistente. Objetivo - O objetivo deste trabalho 

foi avaliar a dinâmica da ingestão de água em pacientes com disfagia persistente após tratamento cirúrgico da doença do refluxo gastroesofágico 

comparando-os com os pacientes com disfagia causada por acalásia, idiopática ou consequente à doença de Chagas, e controles. Métodos - Trinta e 

três pacientes com disfagia pós fundoplicatura, que persiste a mais de um ano após a cirurgia, em conjunto com 50 pacientes com doença de Chagas, 

27 pacientes com acalásia idiopática, todos com disfagia, e 88 controles foram avaliados pelo teste de ingestão de água. Eles ingeriram, em triplicata 

e sem pausas, 50 mL de água, o tempo de ingestão foi precisamente cronometrado e contado o número de deglutições necessário para ingerir todo 

volume. Com estes resultados foram calculados: (a) intervalo entre deglutições - tempo para completar a ingestão dividido pelo número de degluti-

ções; (b) fluxo de ingestão - volume ingerido dividido pelo tempo necessário; (c) volume em cada deglutição - volume ingerido dividido pelo número 

de deglutições. Resultados - Os pacientes com disfagia pós fundoplicatura, doença de Chagas e acalásia idiopática levaram mais tempo para ingerir 

todo volume, tiveram maior número de deglutições, maior intervalo entre as deglutições, diminuição do fluxo de ingestão e diminuição no volume 

de água de cada deglutição em comparação com os controles. Não houve diferença entre os três grupos de pacientes. Não houve correlação entre 

o tempo após a operação e os resultados. Conclusão - Os pacientes com disfagia pós fundoplicatura tem dinâmica de ingestão de água semelhante 

aos pacientes com acalasia.

DESCRITORES - Transtornos de deglutição. Refluxo gastroesofágico, cirurgia. Acalasia esofágica. Doença de Chagas. 
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