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Background/Aims
Esophageal motor disorder (EMD) has been shown to be associated with gastroesophageal reflux disease (GERD). However, the 
association of EMD with a Barrett’s esophagus (BE) is controversial. Our objective was to evaluate whether the presence of EMD was 
an independent factor associated with BE.

Methods
A retrospective case-control study was conducted in GERD patients who all had oeso-gastroduodenal endoscopy and high-resolution 
esophageal manometry. The clinical data collected was known or potential risk factors for BE: male gender, smoking and alcohol 
consumption, age, body mass index, presence of hiatal hernia, frequency, and age of GERD. EMD were classified according to the 
Chicago classification into: ineffective motor syndrome, fragmented peristalsis and absence of peristalsis, lower esophageal sphincter 
hypotonia.

Results
Two hundred and one patients (101 in the GERD + BE group and 100 in the GERD without BE) were included. In univariate analysis, 
male gender, alcohol consumption, presence of hiatal hernia, and EMD appeared to be associated with the presence of BE. In a 
multivariate analysis, 3 independent factors were identified: the presence of EMD (odds ratio [OR], 3.99; 95% confidence interval [CI], 
1.71-9.28; P = 0.001), the presence of hiatal hernia (OR, 5.60; 95% CI, 2.45-12.76; P < 0.001), Helicobacter pylori infection (OR, 
0.08; 95% CI, 0.01-0.84; P = 0.035).

Conclusions
The presence of EMD (particularly ineffective motor syndrome and lower esophageal sphincter hypotonia) is a strong independent 
associated factor of BE. Searching systematically for an EMD in patients suffering from GERD could be a new strategy to organize the 
endoscopic follow-up.
(J Neurogastroenterol Motil 2018;24:216-225)
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Introduction  

Gastroesophageal reflux disease (GERD) is frequent in the 
general population. It has steadily increased since the 1990s, espe-
cially in North America and East Asia.1 Its average prevalence was 
estimated at 20% to 30% in 2017 in the Western countries.

Gastroesophageal reflux is defined by excessive exposure of the 
distal oesophagus to gastric contents. Even though it is usually a 
benign disease, GERD can nevertheless lead to complications such 
as peptic esophagitis and Barrett’s esophagus, also known as Bar-
rett’s esophagus (BE). Because it can lead to the development of 
adenocarcinoma of the lower esophagus, the diagnosis of BE is of 
particular importance. Peptic esophagitis (with a prevalence of 40% 
to 50% in symptomatic patients with GERD) generally responds 
to medication using proton pump inhibitors, leading to a total 
regression of symptoms and healing of mucosal lesions in 70% of 
patients.2 In BE, histology of biopsies shows that the squamous mu-
cosa of the distal oesophagus is replaced with columnar mucosa and 
reveals intestinal metaplasia.2 It is observed in approximately 5% of 
patients with GERD and its incidence has increased constantly ev-
ery year since the 1980s.3 The main risk of BE is its transformation 
into adenocarcinoma which is estimated at 0.3% per year.4 Thus, 
the presence of BE requires endoscopic surveillance according to its 
extent and to histology results.5

If GERD is the main risk factor for BE, other factors linked to 
BE formation have been identified in literature. These factors are: 
male gender, Caucasian and/or Hispanic origins, being aged fifty 
or over, abdominal obesity, hiatus hernia and cigarette smoking.6 
On the contrary, Helicobacter pylori infection could be a potential 
protective factor.7 

Aside from this data, esophageal motor disorders, especially in-
effective motility, have also been suspected to be risk factors for BE 
in patients with GERD. Effectively, hypomotility of the esophageal 
body is observed in patients with GERD and impaired esophageal 
clearance. The exposure of the esophageal lining to gastric contents 
would thus be increased, causing mucosal lesions.8,9 Nevertheless, 
esophageal motor disorders, such as esophageal body hypomotility 
or lower esophageal sphincter (LES) hypotonia, can be found in 
patients suffering from GERD. However, results in literature link-
ing these disorders to BE remain contradictory.10-12 

The main objective of this study is to evaluate the link between 
esophageal motor disorders, defined by esophageal high-resolution 
manometry (HRM) according to the Chicago classification, and 
the presence of BE in patients suffering from GERD. 

Materials and Methods  

Patients
In this retrospective, single-center case study, all patients suf-

fering from GERD who had had upper gastrointestinal endoscopy 
and esophageal HRM were eligible. All examinations were carried 
out at the Hôpital Nord, Assistance Publique-Hôpitaux de Mar-
seille, France. 

Inclusion criteria were the following: aged ≥ 18 years old, male 
or female, GERD symptoms defined by heartburn, acid reflux, 
postural syndrome as well as non-digestive symptoms such as those 
of the ear, nose, and throat region, breathing problems and/or chest 
pain, less than 12 months between esophageal HRM and upper 
gastrointestinal endoscopy, and for cases of BE, definition accord-
ing to the Prague classification1 and confirmation by the pathology 
report.

Non-inclusion criteria were the following: aged < 18 years old, 
auto-immune disease, diabetes, neurological disease, esophagitis 
(peptic, eosinophilic, caustic, or infectious), previous esophageal or 
thoracic surgery, a history of esophageal neoplasia (squamous cell 
carcinoma and/or adenocarcinoma), a history of loco-regional ra-
diation therapy, previous treatment for BE (mucosectomy or radio-
frequency ablation), a lapse of > 12 months between oesophageal 
HRM and upper gastrointestinal endoscopy.

Exclusion criteria were the following: incomplete manometry, 
no pathology report available for BE, the absence of an endoscopic 
description according to the Prague classification and the presence 
of adenocarcinoma in BE biopsies.

Clinical data collected were the following: reflux duration, use 
of proton pump inhibitors (PPI), body mass index (BMI), alcohol 
intake (never, occasionally, and daily), and cigarette smoking (never 
or active smoker, as well as accumulated intake given in packets-
year). A “never” or “occasionally” alcohol intake was not considered 
in the current study as a significant consumption and only patients 
with a daily consumption were considered as having an alcoholic 
intake.

Gastroesophageal reflux disease questionnaire 

The GERD score is a specific self-administered questionnaire 
designed to evaluate the frequency of typical GERD symptoms. 
It is made up of 6 questions: 4 questions with a positive predictive 
value and 2 with a negative predictive value.14 Each answer is worth 
0 to 3 points; the total score is therefore between 0 and 18. A score 
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of 8 points or over indicates a high probability of GERD with a 
specificity of 71.4% and a sensitivity of 64.6%. This questionnaire 
was systematically filled out in the waiting room by all of the patients 
admitted for esophageal manometry and/or pH or pH-impedance 
monitoring.

Methods

Esophageal high-resolution manometry

The HRM catheter contains 36 circumferential pressure sen-
sors, regularly placed along the catheter, spaced 1 centimeter apart 
(Manoscan; Sierra Scientific Instruments Inc, Los Angeles, CA, 
USA). The catheter is placed transnasally and fixed in place once 
the correct position has been checked (identification of 2 high-
pressure zones, the upper esophageal sphincter [UES] and the 
esophago-gastric junction). With the catheter in place, the patient 
consecutively swallows 5 mL of water 10 times for a full study of 
esophageal peristalsis. Extensive data are collected at this stage. For 
our study we only retained data that was pertinent for GERD: the 
percentage of body waves transmitted and their amplitude, aver-
age resting pressure of the LES, intra-bolus pressure (IBP) which 
indirectly measures oesophageal clearance, and the distal contrac-
tile integral (DCI) in mmHg/sec/cm which defines the vigour of 
contractions. The catheter is linked to a computer installed with 
ManoView analysis software (Sierra Scientific Instruments Inc, 
Los Angeles, CA, USA) which gives a colour-coded read-out of 
oesophageal pressure.

All manometry was carried out and interpreted by the same 
competent operator. Eesophageal HRM is a technique for which 
reading, interpretation, and reproducibility are validated, a second 
reading was therefore not necessary.

Manometric characterisation of oesophageal body mo-
tor disorders (see Fig. 1)

The manometric characterisation of esophageal body motor 
disorders was based on the Chicago classification version 3.0 adapt-
ed to the study of esophageal HRM results.15 This classification is 
currently the reference in all specialist centers.

Normal esophageal peristalsis is defined by > 50% peristaltic 
waves associated with LES relaxation during swallows.

Esophageal body motor disorders are defined below (Fig. 2):
(1)  Ineffective motility syndrome: peristaltic waves not trans-

mitted in ≥ 50% of swallows and Distal Integral Contrac-
tion (DCI) < 450. 

(2)  Fragmented peristalsis: peristaltic waves not transmitted in 

≥ 50% of swallows with a large break (DCI > 450 and ax-
ial breaks of over 5 cm in the 30 mmHg isobaric contour).

(3)  Absent peristalsis (major motor disorder): normal LES 
relaxation and total absence of contractility defined by DCI 
< 100. 

Characterisation of the lower esophageal sphincter 

It was evaluated by measuring average resting pressure (normal 
between 13 and 43 mmHg). 

Esophageal clearance is indirectly evaluated using IBP (in 
mmHg) that is the intra-oesophageal measurement of ingested bo-
lus pressure. Normal IBP is < 17 mmHg. 

Upper gastrointestinal endoscopy 

Upper gastrointestinal endoscopy, including the esophagus, 
stomach, and duodenum, was performed on all of the patients in 
this study. The BE segment was defined according to the Prague 
classification14: circumferential BE segment (C) and the longest BE 
tongue (M). Confirmation was provided by the pathology report of 
the biopsies carried out according to the Seattle protocol (systematic 
four-quadrant biopsies taken every 2 cm in circular zones, starting 
with the proximal extent of the gastric folds, and every centimeter 
for the tongues)16 which classified BE as intestinal metaplasia, low-

Figure 1. Esophageal high-resolution manometry patterns: normal 
pattern. UES, upper esophageal sphincter; EGJ, esophago-gastric 
junction.
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grade or high-grade dysplasia. In the absence of dysplasia, the 
length of the Barrett’s segment determines the frequency of endo-
scopic surveillance: none for BE < 1 cm, every 5 years for 1 cm 
≤ BE < 3 cm, every 3 years for 3 cm ≤ BE < 10 cm; for longer 
segments it is recommended to send the patient to consult a special-
ist center for adapted care.17

The presence of a hiatus hernia or any other macroscopic or 
histological disorder was noted. 

Esophageal pH monitoring

Results from 24-hour pH or combined pH-impedance moni-
toring were collected for patients who underwent these tests. 

Patients stopped taking PPI or histamine H2 blockers 8 days 
prior to the test. The electrode was placed 5 cm above the LES and 
a 24-hour ambulatory monitoring was carried out. This test pro-
vides data on acid levels in the lower esophagus and also enables the 
study of a potential correlation of reflux with symptoms. An acid 
reflux episode is defined as a lapse of time (10 seconds minimum) 
during which the pH drops below 4. A diary provides information 
on times of meals and changes of position (upright or recumbent). 
The sensitivity of this test for the detection of gastroesophageal 
reflux is between 77% and 100% and its specificity is between 85% 
and 100%. For our study we collected data concerning significant 
acid reflux that was defined by more than 5% of the 24 hours re-
cording time during which pH drops below 4.18

Esophageal pH-impedance monitoring

The esophageal pH-impedance equipment contains a portable 
data recording device with pH and impedance amplifiers, and a 
catheter containing an antimony pH electrode and 6 impedance 
electrodes. The amplifier functions on a 1 kHz to 2 kHz alternat-

ing current. Impedance and pH signals are recorded at a sample 
frequency of 50 Hz and the data are stored on a memory card. pH 
is measured 5 cm above the LES and impedance is measured in 
6 different points above. The advantage of this test is to be able to 
realize it under PPI. However, because of the retrospective design 
of our study, and because in clinical practice, it is sometimes done 
without PPI, we have both recordings (some patients under PPI 
and some others without PPI). The advantage of this test is that it 
allows the measurement of acid and non-acid reflux. It also provides 
information on esophageal clearance illustrated by the time neces-
sary for the reflux to be resolved. For our study we collected data 
concerning significant acid, non-acid or mixed reflux, as well as 
esophageal clearance disorders (> 40 seconds). 

Regulatory aspects 

This is a retrospective study and according to current French 
legislation on clinical trials, there was no need for patient consent. 
The data used were anonymized and collected from the Assistance 
Publique-Hôpitaux de Marseille computer file which is declared 
to the Commission Nationale Informatique et Liberté (French Na-
tional Commission for Data Protection).

Statistical Methods
A descriptive analysis of the population was carried out: quan-

titative data was given as an average and standard deviation, or as a 
median with interquartile range (or with minimum and maximum 
values), qualitative data was given as a number or percentage. 
Comparative analysis of both groups (GERD and BE) was carried 
out using chi-square tests or Fisher’s exact tests for qualitative data, 
or using Student’s t test, or a non parametric Mann-Whitney test 
when the t test could not be applied, for quantitative data.

Figure 2. Esophageal high-resolution 
manometry patterns (from left to right): 
fragmented peristalsis with a large break 
(> 5 cm), ineffective motility syndrome, 
and absence of peristalsis. Arrows rep-
resent the size of the break (in centime-
ters).Set range
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We then carried out a multifactorial analysis to study factors as-
sociated with BE using backward stepwise logistic regression analy-
sis. Variables were known risk factors for BE (age ≥ 50 years old, 
male, cigarette smoking, and alcohol intake, BMI ≥ 25 kg/m2) as 
well as variables selected from comparative analysis with P ≤ 0.20 
(gastric biopsies showing hiatus hernia and H. pylori). Models are 
given as odds ratios (OR) with 95% confidence intervals (95% CI). 
Statistical analysis was performed using Predictive Analytics Soft-
ware Statistics version 17.0.2 software (IBM Corp, Armonk, NY, 
USA). All tests were bilateral and the significance threshold was set 
at 5%. 

Results  

Clinical Data
Two hundred and one patients were included in this study, 100 

in the GERD + BE group and 101 in the GERD without BE 
group. Clinical and endoscopic data are shown in Table 1.

Data From pH and Combined pH-impedance 
Monitoring 

In total, 103 patients had at least one of these tests, 65 in the 
GERD without BE group (56 pH and 9 pH-impedance) and 38 
in the GERD + BE group (28 pH and 10 pH-impedance). Re-
sults are shown in Table 2. 

Manometric Data
In total, 60 patients (30.2%) presented with esophageal motor 

disorders (EMD). 
The number of EMD was significantly higher in the GERD + 

BE group than in the GERD without BE group: respectively 45 
(45.9%) vs 15 (14.9%), P < 0.001. Results for HRM are shown 
in Table 3.

Multivariate Analysis
For multivariate analysis we included parameters identified in 

the literature as factors linked to BE: BMI (≥ 25 kg/m2), age (≥ 
50 years old), male gender, cigarette smoking and alcohol intake, 

 Table 1. Clinical, Endoscopic, and Pathology Data Comparing 2 Groups: Gastroesophageal Reflux Disease Without Barrett’s Esophagus and 
Gastroesophageal Reflux Disease + Barrett’s Esophagus

GERD without BE (n = 101) GERD + BE (n = 100) P-value

Average age at esophageal HRM (yr) 51.3 ± 16.6 51.7 ± 15.9 0.862
Male (n [%]) 33 (32.7) 46 (46.9) 0.040
Average BMI (average ± SD, kg/m2) 24.9 ± 4.4 25.2 ± 3.9 0.640
Cigarette smokers
   Active (n [%])    35 (40.2) 42 (46.7) 0.388
   Accumulated intake (average ± SD, Packets-year) 22.6 ± 22.4 18 ± 15.6 0.383
Alcohol intake (n [%])  50 (61)    63 (75.9) 0.039
Taking PPI (n [%]) 72 (87.8) 84 (87.5) 0.951
GERD score (average ± SD, points) 11 ± 2.9 10.9 ± 3.5 0.871
No. years with GERD median (interquartile range) 10 (3;17) 9.50 (1;4) 0.998
Helicobacter pylori positive gastric biopsies (n [%]) 12 (13.8) 1 (1.2) 0.002
Hiatus hernia (n [%]) 26 (28) 58 (67.4) < 0.001
BE Histology(%)
   Metaplasia without dysplasia 58 (64.4)
   Low-grade dysplasia 3 (3.3)
   High-grade dysplasia 1 (1.1)
Prague classification
   C (average ± SD, cm) 0.8 ± 2.1
   M (average ± SD, cm) 1.5 ± 2.2
   Number of tongues  (average ± SD) 1.1 ± 0.8
   Short-segment BE (n [%]) 90 (97.8)

GERD, gastroesophageal reflux disease; BE, Barrett’s esophagus; HRM, high-resolution manometry; BMI, body mass index; C, circumferential BE segment; M, 
longest BE tongue.
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presence of H. pylori, and hiatus hernia. 
This analysis enabled us to show that the presence of EMD 

was an associated factor independent of BE with: OR, 3.9; 95% 

CI, 1.7-9.3; P = 0.001.
The presence of H. pylori in gastric biopsies and the presence 

of hiatus hernia were 2 other factors which were significantly as-

Table 2. Results for Different Parameters Recorded During pH and pH-impedance Tests Between 2 Groups: Gastroesophageal Reflux Disease 
Without Barrett’s Esophagus and Gastroesophageal Reflux Disease + Barrett’s Esophagus

GERD without BE GERD + BE P-value

pH monitoring (n [%]) 56 (55.4) 28 (28)
Significant acid reflux (pH monitoring definition) (n [%]) 29 (51.8) 13 (46.4) 0.409
Gastric acid exposure of the lower oesophagus in % time over 24 hours (average ± SD) 8.2 ± 3.4 13.1 ± 10.9 0.003
Average number of acid reflux episodes > 5 min (average ± SD) 2.8 ± 2.4 3.4 ± 4.2 0.407
pH-impedance monitoring (n [%]) 9 (8.9) 10 (10.0)
Significant isolated acid reflux (n [%]) 0 (0.0) 3 (30.0) 0.124
Significant isolated non-acid reflux (n [%]) 3 (33.3) 0 (0.0) 0.087
Significant acid and non-acid reflux (n [%]) 3 (33.3) 1 (10.0) 0.249
Absence of significant reflux (n [%]) 3 (33.3) 6 (60.0) 0.242
Oesophagial clearance disorder (n [%]) 3 (33.3) 8 (80.0) 0.055

GERD, gastroesophageal reflux disease; BE, Barrett’s esophagus.

Table 3. Results for Different Manometric Parameters Recorded During Esophageal High-resolution Manometry in 2 Groups: Gastroesophageal 
Reflux Disease Without Barrett’s Esophagus and Gastroesophageal Reflux Disease + Barrett’s Esophagus

GERD without BE (n = 101) GERD + BE (n = 100) P-value

Ineffective motility syndrome (n [%]) 8 (8.0) 26 (26.5) 0.001
Fragmented peristalsis (n [%]) 6 (6.0) 14 (14.3) 0.001
Absent peristalsis (n [%]) 1 (1.0) 5 (5.1) 0.001
Intra-bolus pressure in mmHg (median [interquartile range]) 15 (11;18) 12 (8.25;16.75) 0.012
Lower oesophageal sphincter 
   Hypotonia (n [%]) 35 (34.7) 72 (72.0) < 0.001
   Average resting pressure in mmHg (median [interquartile range]) 18 (7.5;27) 9.3 (4;17.2) 0.001

GERD, gastroesophageal reflux disease; BE, Barrett’s esophagus. 

Table 4. Multivariate analysis for Different Parameters Between 2 Groups: Gastroesophageal Reflux Disease Without Barrett’s Esophagus and 
Gastroesophageal Reflux Disease + Barrett’s Esophagus

Univariate analysis Multivariate analysis

GERD without BE  
(n = 101)

GERD with BE  
(n = 100)

P-value OR CI 95% P-value

Age ≥ 50 years at oesophageal HRM (n [%]) 54 (54) 53 (53.0) 0.887 0.66 0.29-1.51 0.324
Male (n [%]) 33 (32.7) 46 (46.9) 0.040 1.23 0.54-2.83 0.622
BMI ≥ 25 kg/m2 (n [%]) 41 (48.2) 53 (58.2) 0.184 1.96 0.86-4.44 0.108
Cigarette smokers
   Active (n [%]) 35 (40.2) 42 (46.7) 0.388 0.974 0.42-2.26 0.952
Daily or occasional alcohol intake (n [%])  50 (61.0) 63 (75.9)  0.039 1.90 0.75-4.82 0.174
Hiatus hernia (n [%]) 26 (28.0) 60 (67.4) < 0.001 5.60 2.45-12.76 < 0.001
Helicobacter pylori positive gastric biopsies (n [%]) 12 (13.8) 1 (1.2) 0.002 0.080 0.008-0.84 0.035
Presence of  EMD  (n [%]) 15 (14.9) 45 (45.9) < 0.001 4.49 1.85-10.93 0.001

GERD, gastroesophageal reflux disease; BE, Barrett’s esophagus; HRM, high-resolution manometry; BMI, body mass index.
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sociated with the presence of BE (respectively OR, 0.08; 95% CI, 
0.008-0.84; P = 0.035 and OR, 5.60; 95% CI, 2.45-12.76; P < 
0.001).

The other factors studied were not significantly associated with 
BE.

Detailed results are provided in Table 4.

Discussion  

To our knowledge, this is the first study showing that the 
esophageal motor disorder is a significantly associated factor inde-
pendent of BE in patients suffering from GERD.

In this retrospective, single-center, case study we compared the 
clinical and manometric data of patients suffering from GERD 
without complications, and of patients suffering from GERD and 
BE. The frequency of GERD symptoms was assessed using the 
validated GERD score. The endoscopic description of BE was 
based on the Prague classification which is the current standard ref-
erence in clinical practice providing guidelines for endoscopic sur-
veillance.14 In our study, all manometric examinations were carried 
out using HRM, because it enables the description of new esopha-
geal motor disorders according to the Chicago classification.16 From 
what we know, the majority of studies assessing esophageal motor 
disorders in BE did not use HRM. Moreover, all of the HRM 
was carried out in the same center and interpreted by the same op-
erator, thus ensuring uniform interpretation.

Currently, factors associated with BE identified in the literature 
are, other than having Caucasian or Hispanic origins: male gender, 
cigarette smoking, age, abdominal obesity, hiatus hernia, severity, 
and duration of GERD.10,17,19,20 In our study, univariate analysis 
showed that male gender, alcohol intake and hiatus hernia appeared 
to be associated with BE. These results are consistent with those 
found in the literature for the male gender,21 however the association 
with alcohol intake remains a controversial issue which may vary 
with gender, ethnic origins and the type of alcohol being drunk.22-26 
A significantly more frequent presence of hiatus hernia in our study 
complies with previously published articles.27,28 This observation 
can probably be explained by the fact that hiatus hernia prevents the 
esophago-gastric junction from acting as a barrier preventing acid 
gastric contents from rising into the esophagus, thus encouraging 
the onset of GERD. Our results also support data showing the 
absence of H. pylori infection in patients with GERD and BE; 
however this data remains contended in scientific literature.29-31 

On the contrary, univariate analysis in this study did not show 
any significant association between BE and age, gender, cigarette 

smoking, BMI, the duration, or the frequency of GERD symp-
toms. If the age of patients does not appear to be associated with 
BE, it is, however, concordant with the average age at which BE is 
observed.28,32 Average BMI was not significantly different between 
the 2 groups of patients. This supports scientific papers which re-
tain the increase in visceral fat rather than BMI as a risk factor for 
BE33,34 which is in fact considered to be a factor for GERD but 
not directly linked to BE.35 Unfortunately, due to the retrospective 
aspect of our study, evaluation of visceral fat, not a current practice, 
was not available. We did not find a link either of BE with duration 
and frequency of GERD symptoms, whereas this is commonly 
reported in the literature.36,37 Multivariate analysis, for the factors 
stated above, only significantly linked the presence of hiatus hernia 
and the absence of H. pylori infection to the presence of BE.

Concerning pH monitoring data, our results were not com-
pletely in agreement with those found in the iterature;38-42 effectively, 
only the percent of lower esophagus exposure to gastric acid in 
time over 24 hours was significantly higher in the BE group. The 
results of combined pH-impedance were not significantly different 
between the 2 groups. However, among the 201 patients included 
in the current study, only 84 patients underwent pH monitoring 
(56 in the GERD without BE group and 28 in the GERD + BE 
group), and only 19 (9 in the GERD without BE group and 10in 
the GERD + BE group) underwent combined pH-impedance. 
This limit is due to the retrospective design of our study and our 
results may thus be explained by the bias brought about by the fact 
that not all of the patients underwent these tests. Indeed, the knowl-
edge of all parameters are of importance to evaluate the risk of BE.

The main result of our study is to have demonstrate a signifi-
cant, independent link between the presence of EMD and BE. 
Esophageal motor disorders are known to be present in GERD. 
The most frequent disorders observed are hypomotility of the 
esophageal body and/or LOS hypotonia.43-45 The type of motor 
disorders observed in our study corresponds to those previously 
reported in the literature, since we observed ineffective motility 
syndrome (IMS), fragmented peristalsis, absence of peristalsis 
and LOS hypotonia.44 The pathophysiological explanation would 
be that motor disorders in the esophageal body would disrupt 
esophageal clearance, thus increasing the time of exposure of the 
esophagus to acid gastric contents.44,46 However, current scientific 
knowledge is not able to conclude whether EMDs are the cause 
or the consequence of GERD. On one hand, some studies have 
shown the reversibility of esophageal body motor disorders and of 
LOS hypotonia following endoscopic healing of esophagitis.47-49 On 
the other hand, EMD persisted in patients with esophagitis after 
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healing in different studies, suggesting that EMD could be the 
cause of GERD, or that some types of EMD may be irreversible 
after particularly aggressive and prolonged exposure of the esopha-
gus to gastric acid. It has been found that an aggravation of esopha-
geal mucosal lesions with GERD is concomitant with an increase 
in EMD prevalence (mainly IMS) and a decrease in esophageal 
clearance.15,45 This data was confirmed for patients with BE in com-
parison with patients suffering from GERD without BE.50,51 

Nevertheless, even though EMDs are widely reported, the link 
between their presence and the onset of complications, especially 
BE, remains controversial.38 Our study is, therefore, the first to 
show that EMD is an associated, independent factor of BE. We 
consider that this result is particularly important to be taken into 
account, given the fact that BE is a feared preneoplastic lesion for 
which there are few known and modifiable predictive, or specifi-
cally associated factors. Thus, the identification of associated factors 
would enable GERD surveillance according to these identified, 
predictive factors for BE. Esophageal HRM provides a more pre-
cise description of EMD using the Chicago classification. A better 
apprehension of EMD enables better comprehension of GERD 
pathophysiology but also, as suggested by Gyawali et al,39 enables 
the study of esophageal motility in GERD in 3 distinct steps: evalu-
ation of OGJ (normal, hiatus hernia, LOS hypotonia or both), 
evaluation of esophageal body motility (normal, IMS, fragmented 
or absent peristalsis) and evaluation of esophageal body contraction 
reserve (contraction reserve present or not, data not available in our 
study); in this way EMD fall into different phenotypes according 
to the 3 elements given above. This recent apprehension of GERD 
pathophysiology thanks to esophageal HRM firstly has potential 
therapeutic interest especially for anti-reflux surgery. Effectively, 
even if surgery can play a part in preventing BE, by stopping intes-
tinal metaplasia from evolving into dysplasia, and even by causing 
low-grade dysplasia to regress.52,53 it remains questionable and even 
not recommended for patients with “major” esophageal motor 
disorders. Secondly, results obtained using esophageal HRM in 
GERD should be taken into account when setting up a surveillance 
strategy for patients with EMD. If, indeed, the presence of EMD 
is associated with the onset of BE, systematic screening could be of-
fered so as to define a rhythm of surveillance according to the pres-
ence or not of EMD for patients with known BE risk factors. 

However, if our study shows that EMD is an associated, in-
dependent factor for BE, we cannot talk about a predictive factor, 
given the retrospective aspect of our study. Prospective studies on 
large series of patients would need to be carried out, to enable the 
identification of EMD as a risk factor for the onset of BE. 

In conclusion, our study is the first to show that the presence of 
EMD, notably IMS and lower esophageal sphincter hypotonia, is 
an independent factor associated with BE. The evolution of esopha-
geal high resolution manometry has enabled the identification of not 
one, but several phenotypes of GERD, via the different manomet-
ric defects observed, that can thus be integrated into adapted thera-
peutic strategies. If our results are confirmed, EMD investigation 
could become an indispensable parameter in GERD assessment, in 
order to set up EMD endoscopic surveillance to detect complica-
tions such as BE.
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