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ABSTRACT - Background — Esophageal symptoms of gastroesophageal reflux are the same in functional heartburn, non-erosive disease, and erosive disease.

Their patient-perceived intensity may be related to gastroesophageal reflux intensity. Objective — To evaluate whether the symptoms in GERD patients
are related to the intensity of gastroesophageal acid reflux. Methods — To test this hypothesis, 68 patients with heartburn (18 with functional heartburn,
28 with non-erosive reflux disease, and 22 with erosive reflux disease) had their symptoms evaluated by the Velanovich score (which mainly focuses
on heartburn) and the Eating Assessment Tool (EAT-10) (which focuses on dysphagia). They were submitted to esophageal endoscopy and then, on
another day, they answered the Velanovich and EAT-10 questionnaires and underwent manometry and 24-hour pHmetry (measured 5 cm proximal to
the upper border of the lower esophageal sphincter). Results — The Velanovich score was higher in patients with non-erosive and erosive diseases than
in those with functional heartburn. The mean EAT-10 score did not differ between functional heartburn, erosive, and non-erosive gastroesophageal
reflux disease. Considering the threshold of 25 to define dysphagia, 4 (22%) patients with functional heartburn, 12 (43%) with non-erosive disease,
and 9 (41%) with erosive disease had dysphagia (P=0.18). There was: a) a moderate correlation between the Velanovich and DeMeester score and
between Velanovich score and the percentage of acid exposure time (AET); b) a weak correlation between EAT-10 and DeMeester score and between
EAT-10 and acid exposure time. Conclusion — There is a moderate positive correlation between heartburn and gastroesophageal reflux measurement.

Dysphagia has a weak positive correlation with reflux measurement.
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INTRODUCTION

Gastroesophageal reflux disease (GERD) is highly prevalent in
the world population-¥. Heartburn and acid regurgitation are the
most frequent symptoms, although the disease also causes chest
pain, dysphagia, globus sensation, belching, chronic cough, and
hoarseness®. It results from the return of acid secretion and other
gastric juice components from the stomach to the esophagus, caus-
ing troublesome symptoms, mucosal lesions, and complications®#+.

The amount of refluxate and/or the duration of reflux in
GERD may cause more intense and/or longer symptoms in a
given population®. The symptoms are influenced by cultural and
personal factors®®, leading to different manifestations in patients
from different countries and communities.

The manifestations in GERD patients represent distinct pheno-
types®?. They may have symptoms when esophageal acid exposure
is normal or abnormal, and with or without mucosa lesions®. The
exposure of esophageal mucosa to lower pH (below four) causes
more frequent symptoms'?, although they can also occur when
the esophageal pH is between four and seven!".

The objective of this investigation was to evaluate whether
the symptoms in GERD patients are related to the intensity of
gastroesophageal acid reflux. The hypothesis was that the more
intense the gastroesophageal reflux, the more intense the symptoms.

METHODS

The sample comprised 68 consecutive patients, aged 17 to 79
years, who came to the outpatient clinic between 2017 and 2019
to investigate the cause of heartburn. They were evaluated with
endoscopy, 24-hour esophageal pH monitoring, the Velanovich
scale!¥, and the Eating Assessment Tool (EAT-10)*!9, The inclu-
sion criteria were patients with heartburn at least three times a week
for more than one year who agreed to participate in the research.
The exclusion criteria were patients with obesity, pulmonary dis-
eases, esophageal achalasia, immunological diseases, eosinophilic
esophagitis, neoplastic lesions of the esophagus, Barrett esophagus,
weight loss in the previous month, chronic intake of anti-inflam-
matory drugs, and who did not agree to participate. To avoid bias
in the information given in the questionnaires, patients who could
not read and understand the questions were not included.

The investigation was approved by the Human Research Ethics
Committee of the Ribeirdo Preto Public University Hospital, IRB
number 12220/2016. Written informed consent was obtained from
each participant, whose anonymity was ensured.

The Velanovich scale, which focuses mainly on heartburn, has
10 questions, each of them with a score ranging from 0 to 5 (0 for
absent symptoms and 5 for incapacitating symptoms); the maxi-
mum total score is 50. The EAT-10, which evaluates the patient for
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dysphagia, also has 10 questions each of them with a score ranging
from 0 to 4 (0 for the absence of problems and 4 for the presence of
severe problems); the maximum total score is 40. The method evalu-
ates dysphagia based on patient-perceived difficulty swallowing.

The patients were first submitted to endoscopy and then, on
another day, they answered the Velanovich and EAT-10 question-
naires, and underwent esophageal manometry and pHmetry. The
esophageal manometry was performed with the conventional water
perfusion method (Alacer, Sdo Paulo, Brazil) to localize the upper
border of the lower esophageal sphincter (LES). Each patients
made 10 water swallows in the supine position, with measurement
of the LES pressure and contractions at 5 cm, 10 cm and 15 cm
from LES. The pH sensor (Alacer, Sao Paulo, Brazil) was placed
5 c¢cm away from the upper border of the LES and recorded the
intraesophageal pH for 24 hours. The examination took place after
interrupting for 1 week the treatment with proton pump inhibitor
and/or H, receptor blockers and for 24 hours the treatment with
antacids or alginates.

Endoscopy and pHmetry results classify the patients into three
groups: a) functional heartburn (FH) — patients with no erosive
lesions in the esophageal mucosa, normal results in the 24-hour
esophageal pH monitoring, and negative reflux-symptom associa-
tion; b) non-erosive reflux disease (NERD) — patients with non-
erosive lesions in the esophageal mucosa but with abnormal results
in the 24-hour esophageal pH monitoring; c) erosive reflux disease
(ERD) — patients with erosive lesions in the esophageal mucosa and
abnormal results in the 24-hour esophageal pH monitoring®!",
Erosive reflux disease was classified following the Los Angeles
classification. There was no patient with reflux hypersensitivity,
patients who have physiological reflux and a positive symptom
association®.

The intensity of the gastroesophageal acid reflux was quantified
with the DeMeester score'>?? and the percentage of the time the
esophageal pH was below four (named acid exposure time - AET)®.
The DeMeester score was calculated with the pH evaluation pro-
gram, considering the total number of reflux episodes, the number
of reflux episodes longer than 5 minutes, the total percentage of
the time the pH was below four (AET), the percentage of the time
the pH was below four in the upright position, the percentage of
the time the pH was below four in the supine position, and the
longest reflux episode®”. We set the DeMeester threshold score of
increase in esophageal acid exposure at 14.7%9; in acid exposure
time (AET), at 4%1Y; and for dysphagia, at five®.

Statistical analysis

We presented the results as mean, standard deviation, median,
and correlation coefficient, and conducted the statistical analysis
with the regression quantiles®, Spearman’s correlation coefficient
(rho), and the log-binomial regression model®. The differences in
results and correlations were considered significant when P<0.05.
The Spearman’s correlation coefficient (rho) was classified as very
weak (0.00-0.19), weak (0.20-0.39), moderate (0.40-0.59), strong
(0.60-0.79) and very strong (0.80-1.00).

RESULTS

Eighteen patients were diagnosed with FH — 14 (78%) women
and 4 (22%) men (aged 27 to 79 years); 28, with NERD — 17 (61%)
women and 11 (39%) men (aged 21 to 79 years); and 22, with
ERD -9 (41%) women and 13 (59%) men (aged 17 to 63 years).

Ten patients were graded A in the Los Angeles classification of
erosive esophagitis; eight were graded B; three were graded C; and
one was graded D. Ineffective esophageal motility was observed in
6 (9%) of the patients.

There was no difference in age, weight, height, and BMI be-
tween the groups (TABLE 1). The Velanovich score was lower in
patients with FH than in patients with NERD and ERD (P<0.01,
TABLE 1). There was a trend toward a significant difference be-
tween NERD and ERD (higher in ERD) in the Velanovich and
DeMeester scores (P=0.06). There was no difference in the mean
EAT-10 score between FH, NERD, and ERD. The threshold for
dysphagia in EAT-10 was 25, which revealed the symptom in 4
(22%) patients with FH; in 12 (43%) with NERD; and in 9 (41%)
with ERD, with no significant differences (P>0.18).

There was a correlation between the symptoms and gastroe-
sophageal reflux quantification (P<0.01). However, the correla-
tion was weak between EAT-10 and DeMeester score (tho=0.33)
and between EAT-10 and AET (rho=0.30). The Velanovich score
moderately correlated with the DeMeester score (rho=0.44) and
with AET (rho=0.41). EAT-10 strongly correlated with the Ve-
lanovich score (rho=0.75), while the DeMeester score correlated
very strongly with AET (rho=0.98) (TABLE 2).

Patients with ineffective esophageal motility (n=6) did not
have higher EAT-10 scores than patients with normal esophageal
motility.

There was no correlation between BMI and the Velanovich
score, EAT-10 score, DeMeester score, and AET (P>0.30).

DISCUSSION

The results showed a moderate correlation between the GERD
symptoms (evaluated with the Velanovich method) and the reflux
intensity (evaluated with the DeMeester score and AET).

Symptoms are present in different GERD phenotypes, both
erosive and non-erosive, and in FH®'®, FH is not reflux-mediated
and is caused by an increase in the global sensitivity to different
stimuli®, In this disease, there is no impairment of chemical clear-
ance, which in turn is more intense in ERD than in NERD®. In
FH, the Velanovich score is lower than in NERD and ERD, sug-
gesting that heartburn can be influenced by the disease presentation
of the gastroesophageal reflux spectrum. The DeMeester score and
AET were lower in patients with FH. Nevertheless, the diagnosis
criteria establish that these patients should have normal results,
lower ones than in NERD and ERD.

Heartburn, measured with the Velanovich score, is strongly
correlated with EAT-10, suggesting that dysphagia is related to
heartburn and global symptoms. Higher Velanovich scores (i.e.,
more intense symptoms) were associated with higher acid reflux
evaluation. The frequency of symptoms is associated with the pH
monitoring diagnosis of GERD®?,

The modulation of heartburn is the noxious stimulation of
nociceptive receptors expressed in afferent nerves®. The transient
receptor potential cation channel subfamily V. member 1 (TRPV1)
plays a role in the perception of esophageal acid reflux symptoms,
not correlated with acid exposure®. In this investigation, acid
exposure was moderately correlated with symptoms evaluated
with the Velanovich score. NERD patients have more superficial
afferent nerves in proximal and distal esophagus than controls or
ERD patients®, and have an increased expression of TPRV1 on su-
perficial sensory nerves than ERD patients®". Deep intrapapillary
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TABLE 1. Evaluation results of patients with functional heartburn (FH, n=18), non-erosive reflux disease (NERD, n=28), and erosive reflux disease

(ERD, n=22).
FH NERD ERD

Mean (SD) Median Mean (SD) Median Mean (SD) Median
Age (years) 47.9(15.5) 49.0 47.3 (14.8) 47.5 39.0 (12.2) 38.0
Weight (kg) 71.7 (19.5) 73.3 78.2 (14.6) 76.2 80.8 (15.8) 79.5

Height (cm) 163.9 (10.4) 165.0 168.4 (11.7) 166.5 168.8 (9.9) 169.0
BMI (kg/m?) 26.7 (6.2) 27.4 27.5 (4.0) 26.4 28.6(5.7) 28.5
EAT-10 score 6.8(8.3) 4.0 9.9(11.7) 4.0 7.49.1) 4.0
Velanovich score 19.3 (14.9)* 20.5 25.9 (15.0)° 27.5 28.2(13.5) 32.0
DeMeester score 8.1(3.8) 6.7 38.9 (27.5)" 31.0 58.5 (43.0) 44.5
AET (%) 1.3 (1.1) 1.0 7.0 (5.8) 5.6 10.9 (8.4) 8.4

NERD: non-erosive reflux disease; ERD: erosive reflux disease; FH: functional heartburn; BMI: body mass index; SD: standard deviation; AET: acid exposure time; EAT: Eating Assessment

Tool. ¥*P< 0.01 vs NERD and ERD; “P=0.06 vs ERD.

TABLE 2. Spearman’s correlation coefficient (rho) between symptom
scores and gastroesophageal reflux intensity.

Correlation rho P

EAT-10 — DeMeester score 0.33 <0.01
EAT-10 — AET 0.30 <0.01
Velanovich — DeMeester score 0.44 <0.01
Velanovich — AET 0.41 <0.01
EAT-10 — Velanovich 0.75 <0.01
DeMeester score — AET 0.98 <0.01

AET: acid exposure time; EAT: Eating Assessment Tool.

nerve endings did not express TRPV1 in patients with FH, NERD,
or ERD®Y, Patients with FH have mucosa innervation closer to
that of healthy asymptomatic subjects®?, a possible explanation
for less intense symptoms.

Non-obstructive dysphagia is a frequent symptom in GERD
patients, reported in 37.0%%%, 46.8%49, 28.0%%, and 48.3%?
of them, depending on the method of evaluation and definition
of dysphagia. Dysphagia is more frequent in patients with severe
(43%) than mild esophagitis (35%)%%. Similar to the results of this
investigation, previous ones described that acid reflux patterns are
unrelated to dysphagia®. Dysphagia frequency in this paper was
higher than expected because of the evaluation method, which
may have detected mild dysphagia not spontaneously reported by
the patients. Cultural diversity has a significant influence on the
expression of troublesome symptoms”®. Dysphagia in GERD may
be caused by upper esophageal sphincter dysfunction®®, esopha-
geal hypersensitivity, and/or esophageal dysmotility®?. Dysphagia
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is correlated with the overall gastroesophageal reflux symptoms
— particularly heartburn, whose treatment decreases dysphagia
frequency®®>*”, reinforcing the association between them.

Dysphagia could be associated with ineffective esophageal
motility®”, which was not seen in this investigation, however, the
number of patients with esophageal motility alteration was small,
not sufficient to draw conclusions.

This investigation has limitations. The EAT-10 method may not
be the best way to evaluate dysphagia — although it is frequently
used with this objective, it has been translated into a significant
number of languages®? (thus investigating the prevalence of
dysphagia in multiple nationalities)®®, and is also used to evalu-
ate airway aspiration®. Likewise, the Velanovich score may not
be the perfect symptom evaluation method. Cultural aspects and
limitations and individual behavior influences symptom perception
and manifestations”®. Therefore, no method perfectly fulfills this
purpose in all populations, even within the same country.

Patients who could not understand and answer the questions of
the evaluation instruments were not included in this investigation.
Result generalizability may be limited because symptom manifes-
tations are significantly influenced by people’s culture, education,
religion, traditions, history, dietary preference, and other issues’®.

In conclusion, heartburn are moderately correlated with
gastroesophageal reflux intensity, whereas dysphagia has a weak
correlation with the reflux intensity.
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Batista AO, Dantas RO. Correlac@o entre sintomas e refluxo em pacientes com doenga do refluxo gastroesofagico. Arq Gastroenterol. 2022;59(2):184-7.
RESUMO - Contexto — Os sintomas esofagicos do refluxo gastroesofagico sao os mesmos na pirose funcional, doenga do refluxo nao erosiva e doenga

erosiva. A intensidade percebida pelo paciente pode estar relacionada a intensidade do refluxo gastroesofagico. Objetivo — Avaliar se os sintomas em
pacientes com doenga do refluxo gastroesofagico estdo relacionados a intensidade do refluxo. Métodos — Sessenta e oito pacientes com pirose (18 com
pirose funcional, 28 com doenga do refluxo ndo erosiva e 22 com doenga erosiva) tiveram seus sintomas avaliados pelo escore de Velanovich (que avalia
principalmente pirose) e o Instrumento de Autoavaliagao da Alimentagao (EAT-10) (que avalia disfagia). Os pacientes foram submetidos a endoscopia
esofagica e, em outro dia, responderam aos questionarios Velanovich e EAT-10 e realizaram manometria e pHmetria de 24 horas (medida 5 cm pro-
ximal a borda superior do esfincter esofagico inferior). Resultados — O escore de Velanovich foi maior em pacientes com doenga nao erosiva e doenga
erosiva do que naqueles com pirose funcional. A pontuagdao média da EAT-10 nao diferiu entre pirose funcional, doenga do refluxo gastroesofagico
erosiva e nao erosiva. Considerando o limiar >5 para definir disfagia, 4 (22%) pacientes com pirose funcional, 12 (43%) com doenga nao erosiva ¢ 9
(41%) com doenga erosiva apresentavam disfagia (P=0,18). Houve: a) correlagio moderada entre os escores de Velanovich e DeMeester e entre os
escores de Velanovich e o percentual de tempo de exposi¢do ao acido (AET); b) uma correlagao fraca entre o EAT-10 e o escore DeMeester e entre o
EAT-10 e o tempo de exposigao ao acido. Conclusiio — Existe uma correlagdo positiva moderada entre a pirose e a medida do refluxo gastroesofagico.
Disfagia tem correlagdo fraca com a medigao do refluxo.

Palavras-chave — Esofago; refluxo gastroesofagico; pirose; esofagite;transtornos de deglutigao.

20.

21.

REFERENCES

Gyawali CP, Kahrilas PJ, Savarino E, Zerbib F, Mion F, Smout AJPM, et al. 22. Batista AO, Nascimento WV, Cassiani RA, Silva ACV, Alves LMT, Alves DC,

Modern diagnosis of GERD: The Lyon consensus. Gut. 2018;67:1351-62. et al. Prevalence of non-obstructive dysphagia in patients with heartburn and

Richter JE. The many manifestations of gastroesophageal reflux disease: presen- regurgitation. Clinics (Sao Paulo). 2020;75:e1556.

tation, evaluation, and treatment. Gastroenterol. Clin N Am. 2007;36:577-99. 23. Keonker R, Bassett Jr G. Regression quantiles. Econometrica. 1978;46:33-50.

Richter JE, Rubenstein JH. Presentation and epidemiology of gastroesophageal 24. Skov T, Deddens J, Petersen MR, Endahl L. Prevalence proportion ratios: esti-

reflux disease. Gastroenterology. 2018;154:267-76. mation and hypothesis testing. Int J Epidemiol. 1998;27:91-5.

Kandulski A, Moleda L, Miiller-Schilling M. Diagnostic investigations of gas- 25. Hachem C, Shaheen N. Diagnosis and management of functional heartburn.

troesophageal reflux disease: who and when to refer and for what test? Visc Med. Am J Gastroenterol. 2016;111:53-61.

2018;34:97-100. 26. Frazzoni M, Manta R, Mirante VG, Conigliaro R, Frazzoni L, Melotti G.

Tack J, Pandolfino JE. Pathophysiology of gastroesophageal reflux disease. Esophageal chemical clearance is impaired in gastroesophageal reflux disease

Gastroenterology. 2018;154:277-88. — a 24-hour impedance-pH monitoring assessment. Neurogastroenterol Motil.

Vakil N, van Zanten SV, Kahrilas P, Dent J, Jones R, Global Consensus Group. 2013;25:399-406.

The Montreal definition and classification of gastroesophageal reflux disease: a 27. Klauser AG, Schindkbeck NE, Miiller-Lissner SA. Symptoms in gastro-oesoph-

global evidence-based consensus. Am J Gastroenterol. 2006;101:1900-20. ageal reflux disease. Lancet. 1990;335:205-8.

Koidou I, Kollias N, Stradou K, Groulos G. Dysphagia: a short term review of 28. Ustaoglu A, Woodland P. Esophageal afferent innervation and its role in gas-

the current state. Edu Gerontol. 2013;39:812-27. tro-esophageal reflux disease symptoms. Curr Opin Gastroenterol. 2021;37:372-7

Francisconi CF, Sperber AD, Fang X, Gerson MJ, Kang JY, Schmulson M. 29. Guarino MPL, Cheng L, Ma J, Biancani P, Altomare A, Panzera F, et al. Increased

Multicultural aspects in functional gastrointestinal disorders. Gastroenterology. TRPV1 gene expression in esophageal mucosa of patients with non-erosive and

2016;150:1344-54. erosive reflux disease. Neurogastroenterol Motil. 2010;22:746-51.

Katzka DA, Pandolfino JE, Kahrilas PJ. Phenotypes of gastroesophageal reflux 30. Woodland P, Shen Ooi JL, Grassi F, Nikaki K, Lee C, Evans JA, et al. Superficial

disease: where Rome, Lyon, and Montreal meet. Clin Gastroenterol Hepatol. esophageal mucosal afferent nerves may contribute to reflux hypersensitivity in

2020;18:767-76. nonerosive reflux disease. Gastroenterology. 2017;153:1230-9.

Smith JL, Opekun AR, Larkai E, Graham DY. Sensitivity of the esophageal 31. Ustaoglu A, Sawada A, Lee C, Lei WY, Chen CL, Hackett T, et al. Heartburn

mucosa to pH in gastroesophageal reflux disease. Gastroenterology. 1989;96:183-9. sensation in non-erosive reflux disease: pattern of superficial sensory nerves
. Sifrim D, Mittal R, Fass R, Smout A, Castell D, Tack J, et al. Review article: expressing TPRV1 and epithelial cells expressing ASIC3 receptors. Am J Physiol.

Acidity and volume of the refluxate in the genesis of gastro-oesophageal reflux 2021;320:G804-15.

disease symptoms. Alim Pharmacol Ther. 2007;25:1003-15. 32. Nikaki K, Woodland P, Lee C, Ghisa M, Marinelli C, Savarino E, et al. Esophageal

Velanovich V, Vallance SR, Gusz JR, Tapia FV, Harkabus MA. Quality of life mucosa innervation in functional heartburn: closer to healthy asymptomatic subjects

scale for gastroesophageal reflux disease. J Am Coll Surg. 1996;1883:217-24. than to non-erosive reflux patients. Neurogastroenterol Motil. 2019;31:¢13667.

Fornari F, Gruber AC, Lopes AB, Ceccetti D, Barros SGS. Symptoms question- 33. Vakil NB, Traxler B, Levine D. Dysphagia in patients with erosive esophagitis:

naire for gastroesophageal reflux disease. Arq Gastroenterol. 2004;41:263-7. prevalence, severity, and response to proton pump inhibitor treatment. Clin

Belafsky PC, Mouadeb DA, Rees CJ, Pryor JC, Postma GN, Allen J, et al. Va- Gastroenterol Hepatol. 2004;2:665-8.

lidity and reliability of the Eating Assessment Tool (EAT-10). Ann Otol Rhynol 34. Triadafilopoulos G. Nonobstructive dysphagia in reflux esophagitis. Am J Gas-

Laryngol. 2008;117:919-24. troenterol 1989;84:614-8.

Gongalves M1, Remaili CB, Behlau M. Cross-cultural adaptation of the Brazilian 35. Bollschweiler E, Knoppe K, Wolfgarten E, Holscher AH. Prevalence of dysphagia

version of the Eating Assessment Tool (EAT-10). CoDAS. 2013;25:601-4. in patients with gastroesophageal reflux in Germany. Dysphagia 2008;23:172-6.

Mahoney LB, Rosen R. The spectrum of reflux phenotypes. Gastroenterol 36. Dantas RO. Functional changes of the upper esophageal sphincter in gastro-

Hepatol. 2019;15:646-54. esophageal reflux disease. Int Arch Otorhinolaryngol (in press). [Internet].

Kandulski A, Moleda L, Miiller-Schilling M. Diagnostic investigations of gas- Available from: https://www.thieme-connect.com/products/ejournals/pd-

troesophageal reflux disease: who and when to refer and for what test? Visc Med. £/10.1055/s-0040-1722160.pdf

2018;34:97-100. 37. Ribolsi M, Biasutto D, Giordano A, Balestrieri P, Cicala M. Role of esophageal

Lundell LR, Dent J, Bennett JR, Blum AL, Armstrong D, Galmiche JP, et al. motility, acid reflux, and of acid suppression in nonobstructive dysphagia. J Clin

Endoscopic assessment of oesophagitis: clinical and functional correlates and Gastroenterol. 2018;52:607-13.

further validation of the Los Angeles classification. Gut. 1999;45:172-80. 38. Leslie P, Smithard DG. Is dysphagia underdiagnosed or is normal swallowing

Neto RML, Herbella FAM, Schlottmann F, Patti MG. Does DeMeester score more variable than we think? Reported swallowing problems in people aged 18-65

still define GERD? Dis Esophagus. 2019;32:1-4. years. Dysphagia. 2021;36:910-8 DOI 10.1007/s00455-020-10213-z

Johnson L, DeMeester T. Twenty-four-hour pH monitoring of the distal esoph- 39. Cheney DM, Siddiqui MT, Litts JK, Kuhn MA, Belafski PC. The ability of the

agus. A quantitative measure of gastroesophageal reflux. Am J Gastroenterol. 10-item Eating Assessment Tool (EAT-10) to predict aspiration risk in persons

1974;62:325-32. with dysphagia. Ann Otol Rhinol Laryngol. 2015;124:351-4.

Roman S, Gyawali CP, Savarino E, Yadlapati R, Zerbib F, Wu J, et al. Ambulatory
reflux monitoring for diagnosis of gastroesophageal reflux disease: Update of the
Porto consensus and recommendations from an international consensus group.
Neurogastroenterol Motil. 2017;29:¢13067.

Arg Gastroenterol ® 2022, v. 59 n° 2 abr/jun » 187



