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INTRODUCTION

Gastroesophageal reflux disease (GERD) is com-
mon in children and adults but many aspects of  its 
pathogenesis and natural course are not well estab-
lished(11, 29). Impairment of  esophageal motility is a 
common finding in patients with GERD and Barrett’s 
esophagus(2, 4, 5) as reduced lower esophageal sphinc-
ter (LES) pressure, low peristaltic amplitude and⁄or 
impaired peristalsis in the esophageal body(5). A very 
low LES pressure might facilitate the occurrence of 
more gastroesophageal reflux while abnormal esopha-
geal peristalsis and lower distal esophageal peristaltic 
contractions may contribute to impaired esophageal 
clearance after reflux(3, 16, 36).

It remains controversial whether the changes in 
esophageal peristalsis in patients with GERD is a 
primary abnormality or a consequence of  patho-
logical gastroesophageal reflux (GER)(1, 4, 35) and 
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whether the intensity of  this change contributes to 
increased esophageal mucosal injury(35). Anyway, the 
relationship among GERD, esophageal peristalsis 
and esophageal mucosal changes has not been fully 
elucidated(25), especially in our environment. So, the 
objective of  this study was to evaluate the motility 
disorders and their relationship to the intensity of 
esophagitis and Barrett’s esophagus length.

METHODS

We prospectively studied 268 consecutive patients 
with symptoms of  GER who had been referred to 
esophageal manometry as part of  the diagnostic 
investigation of  GERD, aging 18 to 80 years old. 
In the no-esophagitis group only the patients with 
typical symptoms of  GERD (heartburn and/or re-
gurgitation) as the prevailing symptoms were selected. 
Exclusion criteria were previous gastric or esophageal 
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surgery, patients with achalasia, esophageal or fundic varices, 
esophageal cancer, collagen diseases or previous ingestion 
of  corrosive agents. All drugs that might interfere with 
esophageal motor function (i.e., nitrates, metoclopramide, 
and calcium-channel blocking agents) were discontinued at 
least 48 hours before the study.

Endoscopy was performed in all patients to assess the 
degree of  esophageal mucosal injury. Barrett’s esophagus 
was confirmed both endoscopically and histologically. The 
degree of mucosal injury was graded according to the Los 
Angeles classification(24).

The 268 selected patients were divided into the following 
groups:

- No esophagitis group (NE): 33 patients showing only 
typical clinical complaints of GERD (heartburn and regur-
gitation), without esophagitis at endoscopy;

- Erosive esophagitis group (EE): 92 patients with erosive 
esophagitis (LA classification);

- Short Barrett’s esophagus group (short BE): 101 patients 
with short BE (< 3 cm);

- Long Barrett’s esophagus group (long BE): 42 patients 
with long BE (> 3 cm).

Standard water-perfusion esophageal manometry was 
performed with a Polygraph HR and a low-compliance perfu-
sion system (Microcapillary Infusion System for Esophageal 
Manometry, both from Synetics Medical AB, Stokholm, 
Sweden) and with an 8-lumen catheter of 75 cm total length 
and 4.5 mm diameter with eight capillary channels (0.8 mm 
of thickness) having each one hole for capturing the pressure. 
The procedure of  esophageal manometry was performed 
according to a standard protocol, which is widely known in 
the specific literature(6) and adopted in our laboratory by the 
station pull-through technique. All patients were studied in 
the supine position and performed 10 swallows of a 5 mL 
bolus of water at room temperature with an interval of at 
least 30 s between successive swallows(20).

The following parameters were (i) LES - total length (in 
cm), LES resting pressure (in mm Hg) measured at the mid 
respiratory level, percentage of severe LES hypotonia (when 
LES pressure was lower than or equal to 6 mm Hg); (ii) 
Esophageal body - esophageal peristaltic amplitude (in mm 
Hg) at 3 and 18 cm above the upper LES margin, evaluation 
of the swallow complex propagation with identification of 
esophageal dismotility as: diffuse esophageal spasm (DES) 
was defined as simultaneous contractions in the esophageal 
body in 20% or more of wet swallows; ineffective esophageal 
motility (IEM) was defined as  30% of contractions in the 
distal esophagus are of low amplitude (<30 mm Hg) and/or 
30% of contractions are not transmitted(6, 32) and simultane-
ous contractions of the medial and distal segments in all the 
studied complexes (100%).

The groups were compared according to the different 
manometric parameters, and to the demographic data (age 
and gender).

For statistical analysis we used the Pearson’s chi-square 
test (estimated by the Monte Carlo method), the non-para-
metric Kruskal-Wallis’ test with the Bonferroni’s multiple 

comparisons tests. All numeric measurements are reported as 
mean plus or minus one standard deviation (mean ± 1 SD). 
A significance level (level of rejection of the nul hypothesis) 
of  0.05 (5%) was considered for Pearson’s chi-square and 
Kruskal-Wallis’ tests; for the Bonferroni’s multiple compar-
isons the 5% significance level was divided by the number of 
comparisons. Was used the SPSS version 13.0 software for 
Windows system.

RESULTS

Demographics data
The mean age (± 1 SD) was 41.5 years (± 12.0) in the 

no-erosive, 47.0 years (± 14.1) in erosive esophagitis, 47.3 
years (± 15.3) in short Barrett’s esophagus and 48.5 years  
(± 16.0) in long Barrett’s esophagus groups and they were 
similar (P = 0.157). There was a higher percentage of male 
patients in short Barrett’s esophagus (65.3%) and long Bar-
rett’s esophagus groups (71.4%) (P = 0.008) and predomi-
nantly female patients in the no-erosive (69.7%) and erosive 
esophagitis group (58 7%) (P<0.001) (Table 1).

TABLE 1. The demographics date analyzed in the four study groups

NE EE SBE LBE

Age 41.36  
(± 2.16)

46,98 
(± 1.48)

47.32 
(± 1.52)

48,43 
(± 2.49)

Gender
Male 30.40% 41.40% 61.20%* 71.40%*

Female 69.50%* 58.50%* 38.70% 28.50%
Distribution of the demographics date analyzed in the four study groups: NE (no esophagitis), 
EE (erosive esophagitis), SBE (short Barrett’s esophagus) and LBE (long Barrett’s esophagus). 
(*) = P significant

Manometric data
The Table 2 shows details of mean (± 1 SD) LES length, 

LES resting pressure and proximal (18 cm above LES) and 
distal (3 cm above LES) esophageal peristaltic amplitude. 
The table also displays the percent distribution of  short 
LES (total LES length below 2 cm), marked LES hypotonia 
(MRP<6 mm Hg), marked hypotonia in the distal esophagus 
(amplitude below 30 mm Hg) and esophageal dismotility.

The patients with erosive esophagitis, short and long 
Barrett’s esophagus had lower LES length 3.3 (± 0.9), 3.4  
(± 1.2), 3.1 (± 1.3) respectively; P = 0.623. However, the 
patients with long Barrett’s esophagus had a higher percent-
age of  the shorter LES length (11.9%) when compared with 
erosive esophagitis and short Barrett’s esophagus groups 
(5.4%, 9.9% respectively - P<0.001). The no-erosive group 
did not show any change.

The long Barrett’s esophagus group had LES resting pres-
sure (LESRP) lower [9.6 (± 5.8)] than the groups with erosive 
esophagitis [13.4 (± 7.9)] and short Barrett’s esophagus [12.6 
(± 6.8)] (P = 0.006). The no-erosive group showed a mean 
value greater [19.9 (± 7.3)] than the other groups (P<0.001).

With respect to the presence of LES marked hypotonia 
(LESRP < 6 mm Hg), the long Barrett’s esophagus group 
had a higher percentage of marked LES hypotonia (30.9%) 
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compared to erosive esophagitis (10.9%, P = 0.006) and short 
Barrett’s esophagus groups (8.9%, P = 0.001) which were 
similar (P = 0.809) (Figure 1).

There was no significant difference between groups in 
the proximal esophageal peristaltic amplitude (18 cm above 
the LES) (P = 0.103). In the distal segment (3 cm above 
the LES) the short and long Barrett’s esophagus groups 
showed lower amplitude contractions [74.2 (± 31.9); 69.6  
(± 35.3) respectively] (P = 0.001). The erosive esophagitis [92.4  
(± 48.0)] showed a lower amplitude compared to the no-ero-
sive group [116.1 (± 41.0)] (P<0.001).

The long Barrett’s esophagus group had a higher per-
centage of marked hypocontractility of the distal esophageal 
contraction (amplitude below 30 mm Hg) [14.3%] when 
compared to other groups (EE = 1.1% and SBE = 4.9%) 
(P = 0.003). The no-erosive group did not show any change 
(Figure 2).

Concerning esophageal peristalsis the long Barrett’s 
esophagus group had a higher percentage of  esophageal 
motility disorders (16.7%) when compared to other groups 
(EE = 3.0% and SBE = 5.9%) (P = 0.001). The NE group 
showed no change (Figure 3).

TABLE 2. Distribution of the manometric variables analyzed in the four study groups
Study Groups

MANOMETRICS VARIABLES NE EE SBE LBE
Mean LES total length (cm) 3.9* (± 0.9) 3.3 (± 0.9) 3.4 (± 1.2) 3.1 (± 1.3)
% of short LES (total  length  <2 cm) 0% 5.4% 9.9% 11.9%*
LES resting pressure (MRP – mm Hg) 19.9 * (± 7.3) 13.4 (± 7.9) 12.6 (± 6.8) 9.6 (± 5.8)
% LES Marked hypotonia (MRP <6 mm Hg) 0% 10.9% 8.9% 30.9%*
Mean  proximal esophageal peristaltic amplitude (mm Hg) 56.5 (± 18.4) 51.8 (± 18.0) 52.6 (± 18.6) 46.5 (± 19.5)
Mean  distal esophageal peristaltic amplitude (mm Hg) 116.1 (± 41.0)* 92.4 (± 48.0) 74.2 (± 31.9) 69.6 (± 35.3)
% Marked  hypocontractility in the distal esophagus (<30 mm Hg) 0% 1.1% 4.9% 14.3%*
% Esophageal dismotility 0% 3.0% 5.9% 16.7%*

Manometric variables analyzed in the four study groups: NE (no esophagitis), EE (erosive esophagitis), SBE (short Barrett’s esophagus) and LBE (long Barrett’s esophagus). mm Hg: millimeters 
of mercury; cm: centimeters; LES: lower esophageal sphincter; MRP: mean resting pressure; (*) = P significant.

FIGURE 1. Percent distribution of patients with marked LES hypotonia 
(MRP<6 mm Hg) in the four study groups: NE (no esophagitis), EE (ero-
sive esophagitis), SBE (short Barrett’s esophagus) and LBE (long Barrett’s 
esophagus). LES: lower esophageal sphincter; MRP: mean resting pressure

FIGURE 2. Percent distribution of patients with marked hypocontractility 
of the distal esophageal body (amplitude<30 mm Hg) in the four study 
groups: NE (no esophagitis), EE (erosive esophagitis), SBE (short Barrett’s 
esophagus) and LBE (long Barrett’s esophagus)

FIGURE 3. Percent distribution of esophageal motility disorders at the 
four study groups: NE (no esophagitis), EE (erosive esophagitis), SBE 
(short Barrett’s esophagus) and LBE (long Barrett’s esophagus)
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DISCUSSION

In this case series, age was similar in all groups, a fact also 
observed by other authors(7, 25, 37). However, in some studies, 
older age was observed in patients with Barrett’s esopha- 
gus(3, 36). There was a higher percentage of male patients both 
in short and long Barrett’s esophagus groups and female pre-
dominance in the no erosive and erosive esophagitis groups. 
Although Oliveira et al.(27) found a slight predominance of 
males in the group with erosive esophagitis (62.2%).

The LES is the first defense against the GER and is 
considered the most important factor in the physiopathol-
ogy of GERD(3). Changes in structure and function of the 
esophagogastric junction and LES may predispose to the 
development of GERD(23, 31).

In our study, patients with long Barrett’s esophagus had 
both lower LES resting pressure and a higher percentage 
of  marked hypotonia, also found by Clark et al.(10) that 
identified LES marked hypotonia in greater frequency in 
patients with short and long Barrett’s esophagus when 
compared to a control group. We also observed a higher 
percentage of  shorter LES in patients with long Barrett’s 
esophagus, as an indicator of  a more severe antireflux bar-
rier impairment. Therefore, there is a clear association of 
lower LES pressure and short LES length and esophageal 
mucosa injury, especially in relation to Barrett’s esopha-
gus(3, 13, 17, 25, 26, 27, 37).

The esophageal body pressure and the normal peristaltic 
movement can be considered as factors that have an influence 
on the complete bolus transit(8).

A videofluoroscopic study associated whith manometric 
showed that non-peristaltic contractions or distal esopha-
geal body contractions less than 30 mm Hg would not be 
effective to complete occlusion of  the esophageal lumen 
and the complete emptying of  the liquid bolus (contrast), 
suggesting that these changes would lead to an inefficient 
esophageal clearance(22, 34). Another study compared a 
combined multichannel intraluminal impedance with 
esophageal manometry (MII-EM) evaluates the functional 
aspects of  esophageal contractions by simultaneously mea-
suring bolus transit and esophageal contraction showed 
that the major factors to determine the complete bolus 
transit are the normal esophageal body pressure and nor-
mal peristalsis(8).

In our study, the mean contraction amplitude in the 
proximal segment (18 cm above the LES) were normal in all 
groups. These data suggest that hypocontractility caused by 
GERD is located in the more distal esophagus when reflux 
exposure is more intense(14, 15).

However, the mean of the distal contraction amplitude 
was lower in short and long Barrett’s esophagus groups. 
Moreover, there was no observed hypocontractility in the 
no-esophagitis group, which was also observed by Dantas 
et al.(15). One must consider, however, that the swallows were 
performed with water (in bolus) and in the supine position. 

It is known that there may be a variation in amplitudes of 
contraction and peristalsis in response to swallowing with 
water, but the 10 swallows performed during the manometry 
has been accepted as the minimum necessary for an adequate 
assessment(20).

The percentage of esophageal body marked hypocontrac-
tility (amplitude below 30 mm Hg) was found almost only 
in patients with Barett’s esophagus, particularly in the long 
Barrett’s esophagus group. The difference was significantly 
higher when compared to erosive esophagitis group, as also 
observed by other authors(19, 25, 37).

The impairment of  esophageal motility is a common 
finding in patients with GERD. More than half  of patients 
with GERD have change of the esophageal peristalsis, which 
are those with higher reflux and poor esophageal clearance(18). 
It has been demonstrated that the decrease in the esophageal 
contraction amplitude may occur in patients without esoph-
agitis but these changes are infrequent in these patients(33).

Our data found that only groups with erosive esophagi-
tis and both short and long Barrett’s esophagus had some 
abnormal esophageal peristalsis. There was a relationship 
between the frequency of these amendments and intensity 
of mucosal injury, with a higher percentage of involvement 
in the long Barrett’s esophagus group.

This fact coincides with the findings of  Meneguetti 
et al.(25) and Jorge et al.(21) who also concluded that as the 
amount of mucosal damage increased from group without 
esophagitis to Barrett’s esophagus, both esophageal motility 
and acid clearance worsened, suggesting that esophageal 
mucosal damage may contribute to esophageal dysmotility 
and worsening reflux(9) and that there is a direct relationship 
between the impairment of motor function and severity of 
esophageal reflux esophagitis(4, 30).

In our study, functional changes were uncommon in the 
patients without esophagitis and more frequent and severe in 
patients with Barrett’s esophagus, but it is difficult to explain 
why most patients with reflux esophagitis and even Barrett’s 
esophagus showed no motor disorders.

These findings further suggest that the inflammatory pro-
cess of GERD extending from the mucosa to the muscular 
layer resulting in hypocontractility(30, 38) and compromising 
the esophageal motility of  several patients, but not in all. 
This would also explain why the results of surgical treatment 
of patients with long Barrett’s esophagus are worse than in 
patients with erosive esophagitis(12, 30).

Finally, it should also be noted that patients were eval-
uated only once, so that the manometric alterations may 
be represented by a single time of clinical history of  each 
one. Patients with GERD should be considered as a wide 
spectrum in which it is possible to move from one group 
to another in different degrees of esophagitis(28). This does 
not mean that all patients will develop varying degrees of 
esophagitis, but we can say that without proper treatment, 
uncomplicated cases may progress to severe esophagitis or 
Barrett’s esophagus irreversibly(30).
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In conclusion, we observed that patients with typical 
symptoms of  gastroesophageal reflux but without esoph-
agitis by endoscopy study showed slight impairment of 
esophageal motor function. Those with EE and SBE 
showed an impairment of  esophageal motor function 
intermediary between patients with esophagitis and LBE. 

In patients with LBE we observed greater impairment of 
the LES as a lesser length, lower resting pressure and a 
higher percentage of  severe hypotonia. This group also 
showed less contraction amplitude and a higher percent-
age of  severe hypocontractility and changes in the distal 
esophageal peristalsis.

Falcão A, Nasi A, Brandão J, Sallum R, Cecconello I.  Qual é o real comprometimento na motilidade esofágica em pacientes com doença do refluxo 
gastroesofágico?  Arq Gastroenterol. 2013,50(2):111-6.

RESUMO - Contexto - Alteração no peristaltismo esofágico assim como diminuição do tônus basal do esfíncter inferior do esôfago são um achado comum 
em pacientes com doença do refluxo gastroesofágico. A presença de hipotonia acentuada do esfíncter inferior do esôfago pode facilitar a ocorrência 
de refluxo gastroesofágico mais intenso e a presença de alteração no peristaltismo esofágico pode contribuir para uma deficiente depuração esofágica. 
Objetivo - Avaliar a função motora do esfíncter inferior do esôfago e do corpo esofágico nas várias formas da doença do refluxo gastroesofágico. 
Métodos – Avaliaram-se os prontuários de 268 pacientes, que realizaram manometria esofágica como parte da investigação diagnóstica da doença do 
refluxo gastroesofágico. Os pacientes foram distribuidos em quatro grupos: 33 pacientes que não tinham esofagite, 92 pacientes que tinham esofagite 
erosiva; 101 pacientes que tinham esôfago de Barrett curto e 42 pacientes que tinham esôfago de Barrett longo (grupo EBL). Resultados - O grupo 
dos que tinham EBL, apresentou menor média de pressão do esfíncter inferior do esôfago e maior percentual de hipotonia acentuada do esfíncter 
inferior do esôfago; no segmento distal do corpo do esôfago, este grupo apresentou maior percentual de hipocontratilidade acentuada (< 30 mm 
Hg). O grupo dos que tinham EBL apresentou maior porcentagem de distúrbios da motilidade esofágica. Conclusões - As alterações mais intensas na 
motilidade esofágica e no esfíncter inferior do esôfago foram observadas no grupo com EBL. Aqueles com esofagite de refluxo e esôfago de Barrett 
curto tiveram comprometimento da função motora esofágica, intermediárias entre os pacientes sem esofagite e com EBL. Os doentes com sintomas 
típicos de refluxo gastroesofágico, mas sem esofagite ao estudo endoscópico, não apresentaram comprometimento da função motora esofágica.

DESCRITORES - Refluxo gastroesofágico. Transtornos da motilidade esofágica. Esôfago de Barrett. Manometria.
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