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RESUMO DA DISSERTACAO

A doenga do refluxo gastroesofagico (DRGE) ¢ caracterizada por sintomas
desconfortaveis e/ou complicacdes que sdo causadas pelo refluxo de conteudo géstrico
para o esdfago. Em nosso estudo de revisdo verificamos que, no Brasil, a prevaléncia de
DRGE ¢ de aproximadamente 7%, sendo a pirose semanal verificada de 4,6% a 31%. A
DRGE determina reducdo de qualidade de vida e elevado custo social e econdmico.
Quanto a etiologia, uma associac¢ao causal entre fatores ambientais, comportamentais e
genéticos tem sido proposta. A crescente prevaléncia de obesidade coincide com um
aumento da frequéncia de DRGE, expressa pela maior ocorréncia de sintomas ou lesdo
esofagica, como esofagite de refluxo (ER), es6fago de Barrett (EB) e adenocarcinoma
do esofago. Estudos populacionais podem subestimar a prevaléncia da DRGE em

obesos em consequéncia da reducgdo da percepc¢do de sintomas nesse grupo de doentes.

Nosso primeiro estudo verifica o desempenho do Consenso de Montreal no diagndstico
de DRGE em pacientes candidatos a cirurgia bariatrica. Nesse estudo, 75 pacientes
consecutivos foram avaliados sintomaticamente, por endoscopia digestiva alta e
pHmetria de 24h sem uso de IBP. Dois algoritmos diagnosticos foram testados: o
primeiro consistiu na abordagem padrao, em que qualquer sintoma esofagico, sindromes
esofagicas com injuria pela endoscopia ou exposicao acida aumentada a pHmetria de
24h eram considerados diagnosticos; o segundo aplicava a abordagem recomendada
pelo Consenso de Montreal, pelo qual apenas sintomas desconfortaveis e achados
endoscopicos eram considerados. Nossos achados demonstram acuracia e especificidade

elevadas, porém com baixo valor preditivo negativo (47%).

Os tratamentos utilizados na DRGE sdo o medicamentoso e o cirirgico. Este ultimo

consiste na fundoplicatura associada a hiatoplastia com indices de sucesso proximo a
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90%. Contudo, em individuos com obesidade mérbida (OM) a recidiva da DRGE apos
cirurgia antirrefluxo ocorre em cerca de um ter¢co dos pacientes. Recentemente, a
gastroplastia vertical com reconstru¢do em Y-de-Roux (GYR), padrao-ouro no

tratamento da OM, tem sido proposta como alternativa no tratamento da DRGE.

Nosso segundo estudo teve por foco a terapéutica cirtirgica da DRGE em obesos
moérbidos. Assim, avaliou o efeito da (GYR) por meio de parametros subjetivos e
objetivos de DRGE em obesos morbidos. A andlise foi realizada em 86 pacientes
consecutivos, que foram investigados no pré-operatorio e seis meses apos a GYR. Os
pacientes foram submetidos a avaliagdo subjetiva, através de sintomas, e objetiva, com
endoscopia e pHmetria de 24h. Além disso, foram avaliados radiologicamente para a
presencga de hérnia hiatal e submetidos a manometria esofagica para estudo de alteragdes
de motilidade esofagica. Com os dois estudos, chegamos as seguintes conclusdes: 1. A
abordagem pelo Consenso de Montreal limita a identificacio de DRGE em obesos
morbidos, sendo, assim, recomendada a investigagdo mesmo em pacientes sem
sintomas desconfortdveis de DRGE; 2. Sintomas de DRGE, exposicao 4cida do eséfago
e injuria mucosa do esd6fago apresentam resposta favoravel com a GYR; 3. A melhora
radioldgica ¢ observada em metade dos pacientes, estando relacionada com alivio de
sintomas; 4. Nao ha melhora dos distirbios motores do eséfago com a GYR. 5.
Resultados a longo prazo sdo necessarios para confirmar essa operagdo como técnica de

escolha para tratar DRGE mesmo em individuos com obesidade leve.



Pagina | 14
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RESUMO

Ao longo dos ultimos duzentos anos, as doencas inflamatorias do esdfago tém sido
amplamente estudadas. Os avangos nos métodos diagnosticos proporcionaram uma
melhor compreensdo da doenga do refluxo gastroesofagico. Ainda no inicio do século
XX ja havia sido demonstrada radiologicamente a ocorréncia do refluxo. A
caracterizacdo de sintomas da DRGE com achados endoscépicos foi estabelecida ainda
na década de 1930 . No campo terapéutico, a hiatoplastia e, mais tarde, a fundoplicatura
foram as alternativas terapéuticas utilizadas desde a metade do século até a introdugdo
da cimetidina e, uma década mais tarde, dos inibidores de bomba de protons (IBP). Os
bons resultados com esses medicamentos limitaram a cirurgia apenas aos casos mais
complexos. Com o advento da cirurgia minimamente invasiva, a utilizacdo da
fundoplicatura passou a ter um novo crescimento de indicagdes. Finalmente, recentes
publicagdes tém sugerido a realizagdo da gastroplastia com derivagdo jejunal em Y-de-

Roux como opg¢ao em individuos obesos.

DRGE e obesidade sdao doencas prevalentes. Dados epidemioldgicos tém demonstrado
que essa associagdo, bastante importante, ndo ¢ apenas coincidéncia, € Vvarios
mecanismos fisiopatologicos podem explica-la. Aumento de pressdo abdominal,
determinando um gradiente pressorico gastroesofagico positivo, maior secrecao gastrica
e biliar, maior ocorréncia de relaxamentos transitorios do esfincter inferior do eséfago,
menor capacidade de clareamento esofagico, assim como retencdo gastrica proximal,

sao alguns dos eventos envolvidos na maior prevaléncia de DRGE nesses individuos.

Embora alguns estudos tenham demonstrado resultados satisfatérios com a
fundoplicatura laparoscopica em obesos, elevadas taxas de recidiva foram

demonstradas. Recentemente, procedimentos empregados para tratamento de obesidade
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morbida tém sido avaliados quanto ao seu impacto na DRGE, e sua resposta adequada
tem levado a que muitos grupos considerem a opg¢do cirdrgica como uma nova
modalidade de tratamento cirargico em individuos obesos com DRGE. Assim, este
estudo tem por objetivo revisar os principais aspectos dessa associagdo no que diz

respeito a fisiopatologia, ao tratamento e progndstico.

PALAVRAS-CHAVE:

Doenga do refluxo gastroesofagico, Consenso de Montreal, obesidade morbida, gastroplastia
com derivagdo em Y-de-Roux
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INTRODUCAO

A DRGE ¢ caracterizada por sintomas desconfortdveis e/ou complicagdes causadas
pelo refluxo de conteudo géstrico para o esdfago. No Brasil, a prevaléncia de DRGE,
quando caracterizada por pirose semanal, é de 4,6% a 31% (1-3). A DRGE determina
reducdo de qualidade de vida e elevado custo social e econdmico (4). Nos Estados
Unidos, 14 bilhdes de dolares sdo gastos anualmente com investigag@o e tratamento
da DRGE (5). Quanto a etiologia, uma associagdo causal entre fatores ambientais,
comportamentais e genéticos tem sido proposta (6-8). Contudo, o aumento da

prevaléncia de obesidade explica, pelo menos em parte, o aumento da DRGE.

Obesidade e sobrepeso encontram-se hoje em niveis epidémicos(9) e sdo importantes
fatores de risco para sintomas de DRGE, esofagite de refluxo (ER) (10-13), esofago
de Barrett (EB) (14) e adenocarcinoma do esdfago (15). A crescente prevaléncia de
obesidade coincide com um aumento da frequéncia de DRGE. Estudos populacionais
podem subestimar a prevaléncia da DRGE em obesos em consequéncia da redugdo
da percepcdo de sintomas viscerais, que ¢ caracteristica desse grupo de doentes (16,

17).

Os tratamentos utilizados na DRGE s3o o medicamentoso e o cirtrgico. Este ultimo
consiste na fundoplicatura associada a hiatoplastia, com indices de sucesso proximo
a 90%. Contudo, em individuos com obesidade morbida seu resultado tem sido
limitado (18). Recentemente, a gastroplastia vertical com reconstru¢do em Y-de-
Roux (GYR), tradicionalmente utilizada para tratamento da obesidade moérbida, tem

sido proposta como alternativa no tratamento da DRGE (19-23).
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HISTORICO

Os primeiros relatos de esofagite vém do segundo século, quando Claudio Galeno fez
a primeira observacao de inflamag¢do do esd6fago. Quinze séculos mais tarde, Quincke
descreveu esofagite em necropsias e Frank (1792), inflamagdo em esdfago proximal
e faringe. Rokitansky fez a primeira associa¢do causal com acido (24) e, nessa
época, Paracelsus indicava tratamento dos problemas causados pelos sucos
digestivos com a utilizacdo de po6 de pérolas. Morell Mackenzie, em 1884, introduziu
o conceito de esofagite como inflamagao idiopatica e aguda das membranas mucosas
do esbdfago, que determinava odinofagia severa e, frequentemente, afagia (25).
Walter B. Cannon, professor de fisiologia de Harvard, estudou a degluticdo de
bismuto em gatos sem sedacdo. O autor observou que havia regurgitagdo do
estobmago para o esdfago, seguida de subito movimento peristaltico que devolvia o
material refluido novamente para o estdmago. Neste estudo Cannon definiu o
esfincter inferior do esofago (EIE), o qual foi denominado “esfincter cardico”. A
existéncia do EIE foi negada pela maioria dos autores, inclusive por Norman Barrett
(26). Em 1906, Wilder Tileston, patologista, definiu a ulcera péptica do esdfago
como nova entidade. Asher Winkelstein, em 1934, fez a primeira associa¢ao entre
sintomas e achados endoscopicos e descreveu resposta sintomatica adequada, porém

temporaria, com bicarbonato de sodio (26).

Em 1946, Philip Allison introduziu o conceito de hérnia hiatal e sua técnica de
hiatoplastia tornou-se o procedimento padrio da DRGE (27). Em 1956, Nissen
propds a gastropexia e, mais tarde, a fundoplicatura longa para tratamento da hérnia

de hiato. A endoscopia digestiva alta flexivel foi introduzida por Hirschowitz em
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1957 (28). Ingelfinger, em 1958, foi o primeiro a considerar a importancia do
pincamento diafragmatico na prevengao de DRGE (29), teoria que seria comprovada
trinta anos mais tarde (30). Bernstein e Baker, ao final da década de 1950,
demonstraram que a infusdo de 4cido na mucosa esofagica era capaz de induzir
pirose em pacientes sem lesdao esofagica . Foi esta a primeira observagao de esofagite
ndo erosiva. Belsey, baseado nos achados de Ingelfinger, passou a defender a
necessidade de manter a fundoplicatura abaixo do diafragma (31), e dez anos mais
tarde, Donahue propds a técnica de Nissen frouxo e curto (32). Ainda nesse periodo
foi descrita a classificagdo de esofagite por Savary-Miller em 1978 e, em 1999, a de

Los Angeles (33).

Em 1975, com a cimetidina (34) e, na década de 1980, com os inibidores da bomba
de protrons (IBP), a cirurgia da DRGE ficou restrita aos casos mais complexos.
Ainda nessa época, surgiu a pH-metria de 24h (35), que permitiu associar sintomas
tipicos e reconhecer sintomas atipicos ao evento refluxo independentemente da
presencga de esofagite. A cirurgia teve novo impulso com Dallemagne (36) ¢ Geagea,
(37) a partir da descrigdo da técnica videolaparoscopica. Em 2003 foi desenvolvido o
sistema Bravo — livre de cateter (38). No ano seguinte, surgia a impedancio-pH-
metria esofagica, para o estudo de fluxo esofagico independentemente de seu pH,
sentido ou estado fisico (39). Recentemente, a GYR foi proposta com a finalidade de
tratar DRGE em pacientes obesos (19-23). Em 2006 ficou estabelecido o Consenso
de Montreal com o objetivo de estabelecer diretrizes conceituais de sintomas,

achados endoscopicos de DRGE e abordagem diagnostica (40).
EPIDEMIOLOGIA
A falta de consenso na defini¢ao da DRGE limitou a obten¢do de estudos

epidemioldgicos comparaveis. Por exemplo, na ultima década, a prevaléncia de
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DRGE variou de 5% até 42% (6, 41-43). Essa discrepancia pode ser justificada por
diferencas populacionais, metodologicas e conceituais. Além disso, muitos estudos
foram conduzidos pela aplicagdo de questionarios ou enquetes por telefone ou
correio; por isso, o indiscutivel voluntarismo na adesdo a esses estudos dificultou a
generalizacao dos resultados (41, 43-45). Mesmo entrevistas presenciais nao estao
imunes a esses vieses. Em um estudo original de Harvard foi demonstrado que a
correta compreensdo do termo “pirose” ocorria em 65% dos pacientes que
apresentavam sintomas e apenas em 22% nos assintomaticos (46). No Brasil, um
estudo em individuos com mais de 16 anos de 22 metrépoles brasileiras evidenciou
prevaléncia de pirose semanal de 4,6% (2), e em estudo da populacdo de Pelotas —

RS, em individuos acima de 20 anos, essa prevaléncia chegou a 18,2% (3).

A caracterizagdo da DRGE pelo Consenso de Montreal ¢ baseada em sintomas ou
injaria esofagicos (40). Dados referentes a presenga de ER ou EB em pacientes
assintomaticos sdo, obviamente, desconhecidos. Em recente estudo coreano, com
25.000 individuos submetidos a avaliagdo endoscopica de rotina, 42% da populagdo
com esofagite erosiva nao apresentava sintomas (47). Em uma série de 75 candidatos
a cirurgia bariatrica, injiria esofagica foi identificada em 24% dos pacientes sem

sintomas desconfortaveis para DRGE (16).

RACA

El Serag e cols., em uma enquete por correio com 915 funcionarios do Veterans
Affairs - Texas, onde a populacdo negra ¢ de 43%, encontraram uma prevaléncia de
pirose semanal de 27% em caucasianos ¢ de 23% em negros, ndo sendo possivel
caracterizar diferencas de prevaléncia entre essas racas (41). Porém, numa analise

retrospectiva de estudos endoscopicos foi observada uma menor prevaléncia de
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complicacdes da DRGE em negros e asiaticos orientais do que em caucasianos (2,8%

e 0% vs 35%; p<0,001) (46).

FATORES GENETICOS, AMBIENTAIS E COMPORTAMENTAIS

Obesidade ¢ um fator de risco para DRGE. Corley e cols. demonstraram que a
elevagdo do indice de massa corporal (IMC) em obesos determina um aumento
desproporcional de sintomas de DRGE em brancos do sexo masculino, quando
comparados a negros de mesmo sexo (48). Porém, a obesidade ¢ também
determinada por um padrio genético, cuja influéncia foi reforgada em estudo inglés
que evidenciou uma maior prevaléncia de DRGE em gémeos idénticos em
comparagdo com bivitelinicos (49) e também em individuos com histéria familiar
de DRGE (6). A pequena influéncia ambiental e comportamental pode ser
justificada pelo fato de que ndo foi observada significancia na associacdo entre
conjuges ou entre gémeos dizigdticos (49, 50). Dore e cols., em estudo de 300
pacientes e 200 controles, avaliaram a influéncia de atividade fisica, alcool, café,
chocolate, refrigerante, tabaco, grandes volumes alimentares, obesidade ¢
escolaridade. Neste estudo apenas IMC, sexo feminino e baixo nivel de instrugdo

estiveram positivamente associados 8 DRGE (7).

SEXO E IDADE

A associacao entre DRGE e sexo ¢ controversa. Foi demonstrada associagdo positiva
com sexo masculino (48-51), feminino (7, 45), ou auséncia de relacao entre sexo (51-
53). O uso de contraceptivos orais e¢ gravidez também foram favoravelmente

relacionados a DRGE (54, 55), justificando, em parte, a predominancia do sexo
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feminino em alguns estudos. O sexo masculino esteve positivamente relacionado a
esofagite de refluxo (47, 56). Foi observada uma distribui¢do etdria unimodal, com

pico > 55 anos (45, 57, 58), ou bimodal, com picos entre 15-20 ¢ >60anos (7).

FISIOPATOLOGIA DA DRGE

Os mecanismos envolvidos na fisiopatologia da DRGE s3o multifatoriais e
complexos. A competéncia do mecanismo antirefluxo, clareamento esofagico, a
resisténcia da mucosa ao conteudo gastroduodenal e a ocorréncia de relaxamento
transitorio do EIE s3o eventos intimamente relacionados a ocorréncia de RGE. Em
adicdo, a presenga de hérnia hiatal e retengdo gastrica proximal t€ém grande influéncia
na promo¢do dos eventos de refluxo, havendo também forte associacdo ao

surgimento de complicagdes.

COMPETENCIA DO MECANISMO ANTI-REFLUXO

As estruturas anatomicas da juncdo esOfagogastrica que determinam a barreira
antirrefluxo s3o o EIE (componente intrinseco) e a crura diafragmatica (componente
extrinseco). O componente extrinseco atua sobre o esdéfago gragas a ancoragem do
ligamento frenoesofagico, que mantém a juncdo esdfagogastrica em posicio intra-
abdominal. Em condi¢des normais, o EIE apresenta cerca de 4 cm, sendo pingado
pela crura em cerca de 2 cm. Além disso, ocorrem mudancas estruturais da
musculatura esofagica no nivel do EIE, caracterizadas por aumento em sua espessura
a ecoendoscopia (59, 60). Ainda, na por¢do inferior do eséfago existem fibras
obliquas ou em forma de “C”, oriundas do estdmago, as quais determinam um

mecanismo valvular e sdo essenciais na contengdo do refluxo gastroesofagico (61),
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pois pressionam o esdfago distal, aumentando a pressdao do EIE (62). Korn e cols.
demonstraram correlagdo positiva entre a gravidade da DRGE e a dilatacdo do
cardia, esta consequente a deslocamentos de grupos musculares do EIE,

principalmente de fibras obliquas (63).

CLAREAMENTO ESOFAGICO

O refluxo gastroesofagico ¢ um evento fisioldogico comum em pessoas saudaveis.
Neste caso, a capacidade do es6fago de livrar-se da agressao do suco gastroduodenal
¢ essencial para a prote¢do da mucosa. Os mecanismos que determinam o
clareamento esofagico sdo a agdo da gravidade, degluticio de saliva e peristalse
esofagica (64-66). A saliva determina diluicdo e neutralizacdo do material refluido
(64, 67) e contém fator de crescimento epitelial que pode contribuir na regeneragio
da mucosa (68). Durante o sono, o clareamento esofagico ¢ reduzido em razdo da
menor frequéncia de degluticdes (69) e também da redugdo na produgdo de saliva

(70, 71).

A motilidade esofagica ineficaz (MEI) é um evento patoldgico que determina
reducdo da amplitude das ondas peristalticas do ter¢o inferior do esdfago, sendo
definida como degluti¢des liquidas ineficazes iguais ou maiores que 30 % (72). Fibbe
cols. demonstraram que pacientes com DRGE associada a MEI sdo mais
sintomaticos ¢ apresentam esofagite mais intensa (73), embora esses achados sejam
contestados (74). Sifrim e cols. verificaram que somente nos casos de MEI severa
houve prolongamento do clareamento esofagico (75, 76). Se a MEI ¢é causa ou
conseqiiéncia da agressio da mucosa pelo acido ndo se sabe, porém estudos
experimentais oferecem boas evidéncias causais, ja que, aumentando a exposi¢ao

esofagica ao acido, é possivel induzir alteragdes motoras (77); por outro lado,
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melhora do disturbio motor ap6s tratamento da DGRE permanece indefinida (73, 78-

81).

RESISTENCIA MUCOSA AO CONTEUDO GASTRODUODENAL

Estudos experimentais demonstraram que, quando a mucosa esofagica ¢ exposta ao
acido cloridrico isolado, apenas em pH < 1,3 ocorre lesdo mucosa (82). A adi¢ao de
pepsina, mesmo em doses baixas, determina lesdo importante (83-85), e pacientes
com pH esofagico < 2 e >7 apresentam maiores graus de esofagite (86). Uma das
primeiras observacdes de que as secregdes duodenais podem induzir sintomas foi
relatado em pacientes gastrectomizados (87) e a ocorréncia de refluxo
duodenogastrico ocorre também em pacientes com trato gastrointestinal intacto,
podendo determinar complicagdes mais graves nos pacientes com DRGE (88).
Finalmente, em recente estudo, Farré cols. demonstraram, por meio de microscopia
eletronica, que a dilatagdo do espago intercelular pode ser induzida por &cidos
biliares, levando ao aumento da permeabilidade da mucosa e, consequentemente, da

sua sensibilidade (89).

RELAXAMENTO TRANSITORIO DO EIE

O relaxamento transitorio do EIE caracteriza-se por um prolongado periodo de
relaxamento do EIE (entre 10 e 60 segundos), que, em estudo experimental, esteve
associado ao relaxamento da crura diafragmatica (90, 91). Mittal e cols
demonstraram que, ap6s anula¢do do tonus do EIE por atropina (92) ou por
estimulacdo faringea (93), o refluxo gastroesofagico somente ocorreu em periodos

coincidentes com o relaxamento da crura diafragmatica. O relaxamento transitério do
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EIE, provavelmente, ¢ o mecanismo mais frequente associado ao refluxo
gastroesofagico em pacientes sem grandes hérnias hiatais (94); ¢ consequente a
distensao gastrica, sendo observado tanto em individuos normais como naqueles com
DRGE (95, 96). Recente teoria sugere que a contragao longitudinal e ascendente da
musculatura do esofago distal determina deslocamento e afastamento do EIE e da
crura e, nos casos de hérnia hiatal, projecdo toracica da juncdo esofagogastrica.
Assim, a contratura da musculatura longitudinal do es6fago seria a responsavel pelo
relaxamento transitorio do EIE e por criar um ambiente favoravel ao refluxo

gastroesofagico (97).

HERNIA HIATAL

Por muitas décadas a DRGE foi sindnimo de hérnia hiatal, estando associada a
sintomas, esofagite de refluxo e esofago de Barrett (98-100), com associagdo
positiva entre o seu tamanho e a gravidade da DRGE (101, 102). Prevaléncia de 94%
de hérnia de hiato em pacientes com esofagite de refluxo (103) e de 96% naqueles
com esofago de Barrett (104) tem sido demonstrada. A capacidade da hérnia de hiato
em promover refluxo gastroesofagico pode ser explicada por, pelo menos, duas
hipdteses: primeira, o deslocamento da juncio esdfagogastrica para o torax leva a
perda do refor¢o muscular do EIE gerado pela crura diafragmatica; segunda, a
presenga de hérnia hiatal determina redugdo da eficiéncia do clareamento esofagico

(105).

RETENCAO GASTRICA PROXIMAL

A associagdo entre distensdo gastrica e eventos de retencdo gastrica proximal tem
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sido observada. Holloway e cols., analisando manometricamente o esdfago no
periodo pos-prandial, observaram que a distensdo gastrica determina episddios de
relaxamento transitério do EIE sem, contudo, alterar seu tonus basal (96). Penagini e
cols. identificaram que pacientes com DRGE comparados a um grupo controle
apresentaram maior dificuldade para recuperar o tonus do estobmago proximal apds
alimentagdo (106) e houve associagdo positiva entre retencdo gastrica proximal e
DRGE (30, 107). Porém, tem sido demonstrado que o pH géstrico aumenta com a
retengdo gastrica proximal, havendo correlacdo inversa com o nimero de episodios
de refluxo acido (108, 109). Assim, futuros estudos sdo necessarios para estabelecer

o papel da retencdo gastrica proximal na DRGE.

CONSENSO DE MONTREAL E DEFINICOES DA DRGE

DRGE tem sido definida pelo consenso brasileiro de DRGE como “afecc¢ao cronica
decorrente do fluxo retrogrado de parte do conteudo gastro-duodenal para o esofago
e/ou 6rgaos adjacentes ao mesmo, acarretando variavel espectro de sintomas e/ou
sinais esofagianos e/ou extra-esofagianos, associados ou ndo a lesdes
teciduais”(110). Sintomas tipicos da DRGE, como pirose e regurgitagdo, sao
ocasionais para muitos individuos, podendo nao afetar a sua qualidade de vida. Nesta
situacdo ndo fica caracterizada morbidez do refluxo. Em 2006, 44 conceituados
especialistas de 18 paises obtiveram um grau de entendimento baseado em
evidéncias da DRGE, o qual foi denominado Consenso de Montreal (40). Esse foi
alcangado por meio de votagdes andnimas e sequenciais, permitindo, assim, que
durante todo o processo revisdes sistematicas fossem realizadas, garantindo a cada
participante mudanca de sentenga sem constrangimento. ApoOs quatro votagoes,

alcangou-se um grau de entendimento comum em muitos pontos essenciais para a
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compreensdo da DRGE. Abaixo estdo descritas definigdes importantes obtidas por

€SS€ consenso.

Em relagdo as sindromes da DRGE, ficaram caracterizadas: as sindromes esofagicas
- sintomadticas (sindrome tipica de refluxo ou sindrome de dor toracica relacionada
ao refluxo gastroesofagico) ou com lesdo esofagica (ER, estenose péptica, EB e
adenocarcinoma esofagico); sindromes extraesofagicas - com associagdes ja
estabelecidas (tosse, laringite, asma ou erosao dental relacionados ao refluxo) ou com
associagdes propostas (faringite, sinusite, fibrose pulmonar idiopatica e otite média

recurrente) — (Figura 1).

DRGE é uma condi¢cdo que ocorre quando o refluxo de

conteudo gastrico causa sintomas desconfortaveis ou
complicagoes

Sindromes esofagicas Sindromes extra-esofagicas
Sindromes Sindromes com Associacdes Associacbes
sintomaticas injuria esofagica estabelecidas | propostas
v v v v

I 1T i =prerimen ) ip——— |
| 1. Sindrome | | 1. Esofagite | | .ao T | | 1. Faringite |
tipica de | Refluxo | - |2. Sinusite |
| refluxo || 2. Estenose | 11 Tosse | (3. Fibrose |

| |3. Esofago de | |2' P — | | pulmonar
2.Sindrome de | Barrett | 3' A 9 | idiopatica |
dor toracica | 14. Adenocare. | > Sm? | 4. Otite média |

- ] | 4. Erosdo |

esofagica | de eso6fago | | . | | recurrente |
- | I et e |

Figura 1. Consenso de Montreal e defini¢des das sindromes esofagicas e
extraesofagicas da DRGE(40).

A DRGE ¢ caracterizada como afeccdo decorrente de aumento da exposi¢do da
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mucosa do es6fago ao conteudo gastrico, determinando sintomas desconfortaveis ou
complicagdes. Sintomas incomodativos sdo definidos pelo paciente como aqueles
que comprometem seu bem-estar. Sdo sintomas tipicos a pirose € a regurgitagao.
Desse estudo citam-se ainda pontos de elevada concordancia ou elevado grau de
evidéncia em relacdo a sindrome esofdgica sintomatica: pirose ¢ a sensacao de
queimacao retroesternal e regurgitagdo € a percepgao de refluxo de contetido gastrico
para a boca ou a hipofaringe. Pirose e regurgitagdo sdo sintomas caracteristicos da
DRGE, que ¢ a causa mais comum de pirose. Sintomas também podem ser causados
por refluxo levemente acido ou contetido gasoso. Pirose pode se dever a outras
causas que ndo a DRGE, porém sua prevaléncia ¢ desconhecida. A DRGE pode ser
diagnosticada apenas por sintomas tipicos, dispensando exames adicionais. A DRGE
ndo erosiva, também denominada “doenga do refluxo endoscopicamente negativa”, ¢
definida pela presenca de sintomas incomodativos do refluxo na auséncia
endoscopica de solugdes de continuidade da mucosa do esdfago. Dor epigastrica
pode ser o mais proeminente sintoma de DRGE. Distirbios do sono frequentemente
estdo associados a DRGE. Dor toracica ndo distinta da dor cardiaca isquémica pode
ser determinada por DRGE, mesmo quando ndo ¢ acompanhada de pirose ou
regurgitacdo. Distirbios motores de es6fago podem determinar dor, que simula dor
cardiaca isquémica por um mecanismo separado do refluxo gastroesofagico, embora
essa situacdo seja menos frequente. Disfagia é a percepcdo de dificuldade de
passagem do alimento da boca para o estdomago, considerada como incomodativa
quando determina mudanca de seus padrdes alimentares ou causa impactagdo
alimentar. A disfagia persistente, progressiva ou incomodativa ¢ um sintoma de

alarme para estenose ou cancer de esofago que merece investigagao.

Em relacdo as lesdes esofagicas, obteve-se elevado grau de concordancia ou
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evidéncia nas complicacdes esofagicas da DRGE, que sdo ER , hemorragia, estenose,
EB e adenocarcinoma. A ER ¢ definida endoscopicamente por rupturas epiteliais na
mucosa esofagica distal e, embora a frequéncia e intensidade da pirose estejam
correlacionadas com a lesdo mucosa, nenhuma delas prediz a severidade do dano
mucoso de modo acurado. O consenso propde a utilizagdo da classificagdo de Los

Angeles para caracterizagdo e graduagdo de ER.

QUESTIONARIOS DE QUALIDADE DE VIDA

Grande parte dos estudos de DRGE na ultima década foram baseados na presenga ¢
evolucdo das alteragdes endoscopicas da mucosa esofagica (111); porém, com a
adogdo do Consenso de Montreal, tornou-se necessaria a confirmagao e graduagao do
carater desconfortavel dos sintomas. Dada a subjetividade para a caracterizagdo do
impacto dos sintomas no bem-estar dos pacientes, questionarios de qualidade de vida
tornaram-se ferramentas essenciais para clinicos e pesquisadores. Esses instrumentos
possibilitam quantificar por meio de escores o carater incomodativo dos sintomas.
Velanovich e cols. construiram e validaram uma escala baseada em sintomas tipicos
para a DRGE (112). Fornari e cols. traduziram, adaptaram e validaram este
questionario de qualidade de vida para a lingua portuguesa, além de torna-lo mais
abrangente ao adicionar a variavel regurgita¢do (113), adequando-o as definigdes das

sindromes esofagicas sintomaticas determinadas pelo Consenso de Montreal.

DIAGNOSTICO

A propedéutica diagndstica do paciente com DRGE deve ser baseada em sintomas e

centrada no paciente (40). Pirose e regurgitagcdo sdo suficientemente descritivas para



Pagina | 30

estabelecer diagnostico e dispensam exames complementares quando em primeiro
nivel de atencdo. A presenca desses sintomas tipicos tem especificidade para DRGE
de 89 e 95%, respectivamente, contudo apresentam baixa sensibilidade (38 e 6%),
justificando a necessidade de estudos complementares (114). Esses sdo utilizados
para confirmagdo diagnoéstica, deteccao de complicagdes e avaliacdo de resposta
terapéutica. S3o importantes também na avaliagdo de pacientes com sintomas
atipicos, visto que predominam em uma quarta parte dos pacientes com DRGE (115).
Os exames complementares comumente utilizados sdo endoscopia digestiva alta
(EDA), Rx baritado de esofago e estomago (RXEE), monitoramento do pH esofagico

(pH-metria de 24h) e o teste terapéutico com medicamentos acido-supressores.

ENDOSCOPIA DIGESTIVA ALTA

A endoscopia digestiva alta possibilita a identificacdo de alteragdes mucosas como
ER, EB ou adenocarcinoma de es6fago. Contudo, a EDA apresenta baixa
sensibilidade na detec¢do de DRGE. Na avaliagdo de pacientes com pirose diaria, ER
¢ identificada em pouco mais de 30% (116, 117). A ER foi estratificada em graus de
gravidade, sendo classificada de A (menos grave) a D (mais grave) (33), como
demonstrado na Figura 2(118). Mais de 50% dos pacientes com sintomas de DRGE
ndo apresentam lesdes esofagicas a endoscopia, caracterizando-se, assim, a doenga
do refluxo endoscopicamente negativa (116, 117). Essa condicdo ¢ definida,
endoscopicamente como aquela em que sintomas tipicos da DRGE sdo causados pela
presenga de acido intraesofagico, contudo sem determinar lesdo mucosa (40, 119).

No entanto, nem sempre os sintomas sdo consequentes ao acido.

Martinez demonstrou que em apenas 45% dos casos de doenga do refluxo

endoscopicamente negativa a pH-metria de 24h foi positiva; a acidificagdo do
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esofago por refluxo gastroesofagico induziu sintomas em 50% desses pacientes, ao
passo que nos pacientes com doenga do refluxo endoscopicamente negativa e com

pH-metria de 24h negativa os sintomas foram percebidos em apenas 18%(120).

Adaptado de Armstrong et. Al (118)

Figura 2 Classificagdo de Los Angeles, A) erosdes menores que Smm, nao
confluentes, B) erosdes maiores que 5 mm, mas ndo confluentes, C) erosoes
confluentes com comprometimento < 75% da luz esofagica e D) comprometimento >

75% da luz esofagica.

A utilizagdo de endoscopia de alta resolugdo com magnificagdo demonstrou aumento
da extensdo das papilas e hiperplasia de células basais em 70% dos pacientes com

doencga do refluxo endoscopicamente negativa. Sua associacdo com acido pode ser
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ratificada ja que, apds quatro semanas de tratamento com IBP, em todos os pacientes
essas lesdes desapareceram(121), no entanto difere da esofagite erosiva por estar

menos associada a hérnia hiatal e ao refluxo biliar (122).

Estudo radiolégico baritado de es6fago, estdmago e duodeno

O RxEE possibilita a avaliagdo da presenca de hérnia hiatal, distirbios motores como
esofago em quebra-nozes e acaldsia, estase gastrica e estenose pildrica, e,
combinando técnicas de compressdo abdominal com duplo contraste, apresenta
sensibilidade de 87% e acuracia de 81% no diagnodstico de DRGE (123). Campbel e
cols. demonstraram que, pela reducdo ou auséncia de peristaltismo associado a
contragdes nao peristalticas do esdfago, pode-se inferir a ocorréncia de DRGE(124).
Ainda ¢é possivel dimensionar a por¢do de estdmago intratoracico (125) como na
Figura 3, e a irredutibilidade da hérnia de hiato por deslizamento estd associada a

esofagite de refluxo (126).

Hérnia
Hiatal

Adaptado de Kharilas e cols.(125)

Figura 3. Note-se que o Anel B estd acima da impressao diafragmatica mesmo apos a

degluticao.
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Isso tem sugerido que, diante de refluxo severo ao estudo radiologico, o estudo do
pH esofagico poderia ser dispensado (127). Em relagdo ao diagnostico de hérnia de
hiato, a endoscopia foi superior, com acuracia de 93% em comparagdo a 60% do

RxEE. Nesse estudo nao foi utilizada a técnica de duplo-contraste (128).

PH-METRIA DE 24H

A presenca de sintomas tipicos da DRGE dispensa qualquer investigacdo adicional
para se iniciar o tratamento da DRGE (40). Contudo, na auséncia de esofagite em
pacientes refratarios aos tratamentos clinicos, ou naqueles com sintomas atipicos,
existe a necessidade de se comprovar a indugdo dos sintomas pelo acido. Os demais
testes disponiveis inferem a presen¢a de acido, estando, portanto, sujeitos ao erro, ao
passo que a pH-metria de 24h mede a quantidade de exposicao acida (129). A analise
da pH- 24h considera os momentos em que o pH esofagico esta abaixo de 4. Esse
limite ficou assim definido porque em individuos normais o pH esofagico mantém-se
acima de 4 durante 98,5% do tempo em monitoramento de 24h (130).
Consequentemente, medindo a exposicio acida de esdfago, € possivel quantificar o
tempo de exposicdo acida em 24h ou em periodos especificos, como apds as
refei¢des, durante o sono, em decubito ortostatico; medir o tempo decorrido para
ocorrer o clareamento esofagico e correlacionar a ocorréncia de sintomas com o

periodo de exposi¢do acida (129).

TESTE TERAPEUTICO

A proposicao do Consenso de Montreal de que a ocorréncia de sintomas tipicos da

DRGE dispensa investigagdo diagnostica adicional faz do teste terapéutico a
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ferramenta diagnéstica mais utilizada, ja que, pela adequada resposta sintomatica ao
tratamento medicamentoso, ¢ possivel inferir a ocorréncia de DRGE. Pacientes que
nao tém melhora da sindrome esofiagica com o uso de IBP frequentemente
apresentam outro diagnostico como causa dos sintomas. O uso de Omeprazol
demonstrou valor preditivo positivo de 68% (131) e uma sensibilidade de 75 a 80%
(132, 133), quando o parametro ¢ estabelecido por meio de pHmetria-24h. Essa
abordagem tem sido amplamente utilizada em razdo do baixo custo e da praticidade.
Em avaliagdo de tosse de etiologia desconhecida, Ourse cols. demonstraram

superioridade do teste terapéutico em relagdo a pH-metria de 24h (134).

OBESIDADE E DRGE

Obesidade ¢ definida pelo IMC igual ou superior a 30 kg/m® e sua abrangéncia
global caracteriza uma doenca epidémica cuja prevaléncia vem aumentando. Prova
disso é que, em adultos, no periodo de 1980 a 2008, passou de 15 para 33% (135).
Em criangas e adolescentes, a prevaléncia triplicou nesse mesmo periodo(136), e os
custos disso aos sistemas de saude sdo assustadores. Ainda em 1998, os gastos
médicos com obesidade e sobrepeso nos EUA correspondiam a 9,1% do gasto total
com saude (137). A DRGE compromete 20% da populagdo adulta dos EUA e sua
incidéncia parece ter aumentado, sugerindo uma forte associacdo com obesidade,
confirmada em uma analise de mais de 3.000 individuos com sintomas de DRGE,
que foram comparados a 40.000 controles. Neste estudo a probabilidade de
apresentar refluxo em mulheres e homens com IMC entre 25 e 30 Kg/m? duplica e,
na obesidade (>30Kg/m?), aumenta para trés ¢ quatro vezes, respectivamente (138).
Virios estudos tém demonstrado a associagdo positiva entre IMC (136, 139-144), ou

circunferéncia abdominal (48) (12) ,e DRGE.
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Os individuos com obesidade frequentemente apresentam comorbidades graves e
ameacadoras a vida ou tém reduzida sua qualidade de vida. Diabetes tipo II,
hipertensao arterial sistémica, dislipidemias compdem a sindrome metabolica, que ¢
a grande responsavel pela mortalidade pela doenga. Nesses individuos, além dos
disturbios metabdlicos, as complicacdes articulares, a apneia do sono e a esteatose
hepatica melhoram significativamente com a perda de peso. Em virtude da baixa
resposta aos tratamentos ndo cirurgicos na obesidade severa, a cirurgia bariatrica € o
tratamento de escolha. Recente estudo em 16.000 obesos demonstrou que aqueles
submetidos a GYR apresentaram redugdo de 92% na mortalidade por diabetes tipo II,
56% por infarto agudo do miocardio e 60% por cancer (145). A DRGE ¢ uma das
comorbidades associadas a obesidade e sintomas tipicos da doenga estdo presentes
em grande parte dos individuos obesos. Contudo, naqueles com IMC> 35Kg/m’,
candidatos a cirurgia bariatrica, a aplicagdo do Consenso de Montreal apresenta valor
preditivo negativo de 47%, com acuracia de 79% (16). Isso sugere menor
sensibilidade visceral nesta populagao (17), de modo que investigagdo complementar

deve ser considerada mesmo na auséncia de sintomas.

A associagdo entre obesidade ¢ DGRE tem motivado os clinicos a recomendar a
perda de peso nos pacientes com DRGE, contudo essa resposta a perda ponderal ¢é
controversa (146, 147). Soma-se a isso o fato de que pacientes submetidos a
procedimentos como banda géstrica ajustavel laparoscopica, gastroplastia vertical
com bandagem ou gastrectomia em manga laparoscopica frequentemente apresentam
progressdo da DRGE, a qual tem sido identificada novamente no pds-operatorio em
12 a 22% (148-150). Contudo, recentes estudos t€ém demonstrado que a DRGE
melhora substancialmente com a GYR e, pelo fato de oferecer beneficios em relagao

as demais comorbidades, tem sido preferida a opg¢do cirtirgica em relagdo a
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fundoplicatura de Nissen, mesmo em individuos com IMC de 30 Kg/m?* (20, 22, 23).

FISIOPATOLOGIA DA DRGE NA OBESIDADE

A evidéncia de que o ganho de peso encontra-se associado ao aumento na
prevaléncia e severidade da DRGE tem sido muito bem documentada, no entanto os
mecanismos envolvidos permanecem obscuros. O aumento da ocorréncia de hérnia
hiatal em individuos obesos vem sendo demonstrado e, quando comparados a nao
obesos, a prevaléncia de hérnia hiatal aumenta em quatro vezes (151-153). A
obesidade determina aumento da pressdo abdominal e, obviamente, do gradiente de
pressdo abdomino-toracico (141, 154), o qual empurra o conteido gastrico em
dire¢do ao esdfago. Caberia, entdo, a competéncia do EIE e da crura diafragmatica a
contencao do refluxo. Esse aumento pressorico determina também estresse sobre a
membrana frenoesofagica, que em razdo da sua ruptura permite o deslocamento
cranial da juncdo esofagogastrica, com o consequente afastamento do EIE da crura
diafragmatica. Pandolfino e cols. demonstraram correlagcdo positiva entre IMC e
afastamento do EIE da crura diafragmatica mesmo apds ajuste para idade, sexo e
presenga de DRGE (141). O gradiente gastroesofagico ¢ IMC foram fatores
preditivos da ocorréncia de 69% de hérnia hiatal em pacientes consecutivos com
sintomas tipicos, sendo esta a unica variavel independente para DRGE (155). J4 em
uma série de pacientes obesos candidatos a cirurgia bariatrica, 52,6% deles
apresentaram hérnia hiatal e 31%, esofagite (142). Obesidade também esta
relacionada a diversos distirbios motores do eséfago. A ocorréncia de hipotonia do
EIE em candidatos a cirurgia bariatrica tem sido associada aos eventos de refluxo
gastroesofagico. Entretanto, sua prevaléncia tem sido extremamente variavel, de 3 a

69% (17, 142, 156, 157), e quando comparada em individuos com e sem obesidade,
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nao foi evidenciada diferenca (158). A MEI prejudica o clareamento esofagico e
prolonga a exposicao do esdfago ao material gastrico refluido, sendo, no entanto,
identificada em apenas 2% dos pacientes (156). Emerenziani e cols. demonstraram
refluxo gastroesofagico no periodo pos-prandial imediato, no qual a distensao
gastrica ¢ maxima (159). Ainda, o relaxamento transitério do EIE estd aumentado
em individuos obesos, havendo correlagdo positiva tanto com IMC quanto com
circunferéncia abdominal (154). Outro fator que dificulta o clareamento esofagico ¢ a
secre¢do salivar reduzida em individuos com IMC elevado (160). Caracteristicas
peculiares a individuos com obesidade também sdo relevantes na génese da DRGE,
que, assim como obesidade, estd associada a apneia do sono (161), aumento de
ingesta caldrica e, especificamente, de gorduras (162) e aumento de secregdo de bile

e suco pancreatico (144).

TRATAMENTO CIRURGICO DA DRGE NA OBESIDADE

DRGE e obesidade sdo doengas comuns e frequentemente coincidentes. Por
conceito, o tratamento da DRGE implica reducao de producao de acido, melhora do
esvaziamento gastrico, reducdo de refluxo duodenogéstrico. Somam-se a essa
medidas que aumentam a competéncia dos mecanismos antirrefluxo o reforco do
tonus do EIE e a corre¢dao da hérnia de hiato. Embora tratamentos medicamentosos
sejam eficientes, pela elevacdo do pH gastrico, o tratamento cirtirgico pode alcancar
todas essas metas. A fundoplicatura é o padrao-ouro utilizado no tratamento cirargico
da DRGE, entretanto recidivas na maioria das vezes se devem a migragao da jungao
escamocolunar através do hiato, em razdo da recidiva da hérnia (163). Fatores
envolvidos na recorréncia da hérnia de hiato sdo hérnias volumosas, vOmitos

alimentares no periodo pés-operatdrio imediato e inicio da experiéncia durante a
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curva de aprendizado (164). E de se esperar que esses trés aspectos sejam
intensificados nos individuos obesos. Inicialmente, o aumento da pressao abdominal
cria um ambiente favoravel a ocorréncia de hérnias e, no pds-operatorio, favorece a
ruptura da hiatoplastia. O aumento da pressdo intra-abdominal também esta
associado a uma maior ocorréncia de estase gastrica, favorecendo vomitos. Por fim,
em razdo da eficacia do tratamento clinico, existe uma tendéncia a se evitar cirurgia
em individuos muito obesos, pois mesmo bons cirurgides acabam enfrentando maior
indice de complicagdes em obesos (165). Embora alguns autores tenham
demonstrado que obesidade ndo afeta o resultado da cirurgia do refluxo (166, 167),
em recente publicacdo houve recidiva 4,8 vezes maior em individuos com IMC > 35
Kg/m®, em compara¢io aos com sobrepeso e obesos (168). Perez e cols., sob o
pretexto de reduzir as limitagdes técnicas determinadas pela obesidade visceral,
compararam a abordagem toracica no tratamento da DRGE a técnica de Nissen por
laparoscopia. Os autores identificaram que, independentemente da abordagem, a
obesidade era o maior fator de risco para recidiva da DRGE. Nesse grupo a recidiva
foi de 31% em obesos VS. 4,5% e 8% em individuos com peso ideal ou sobrepeso,

respectivamente (18) .
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CIRURGIA BARIATRICA E DRGE

Recentemente, a cirurgia bariatrica tornou-se popular no tratamento da obesidade e a
melhora de suas comorbidades ¢ amplamente verificada (169). Contudo, no que diz
respeito ao tratamento da DRGE, tem sido demonstrado que procedimentos como
banda gastrica laparoscopica e gastroplastia vertical com bandagem, além de nao
melhorarem, podem induzir sintomas de refluxo gastroesofagico (148-150). Capella
e cols. propuseram uma técnica cirurgica para tratamento de obesidade morbida, que
consistia na criagdo de um tubo gastrico ao longo da pequena curvatura com

utilizagdo de bandagem, como demonstrado na Figura 4 (170).

Gastroplastia Vertical com Derivaciio
em Y-de-Roux - Técnica de Capella

1. Esofago

2. Jungdo esdfago Gastrica
3. Bolsa gastrica proximal
4. Jejuno interposto

5. Anel para bandagem

6. Estomago excluido

7. Anastomose gastrojejunal
8. Al¢a enzimatica

9. Entero-anastomose
10.Alga comum

Adaptado de Capella, RF, Capella JF

Figura 4. Técnica da gastroplastia vertical com bandagem e derivacdo jejunal

em Y-de-Roux

A observacdo de que GYR melhora sintomas de DRGE tem sido descrita em vérias

analises retrospectivas (23, 171). Em recente estudo, Mejia-Rivas e cols.
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identificaram reducdo do percentual de tempo de pH esofagico, <4 de 10,7 para 1,6,
e do escore de De-Meester, de 48,3 para 7,7 (p<0.001). Entretanto, este estudo nao
contemplou prevaléncia de esofagite nem se houve melhora endoscopica. Merrouche
e cols., em estudo com 100 pacientes candidatos a banda gastrica laparoscopica ou
GYR, avaliaram-nos no pré-operatério € no pos-operatorio para DRGE. Hérnia de
hiato foi identificada com a EDA em 39% e esofagite, em 6,4%. O escore de
DeMeester foi patologico em 53,3% dos casos e em 69% dos casos houve hipotonia
do EIE. Infelizmente, neste estudo houve perda de seguimento de 73%. Contudo, a
analise dos pacientes remanescentes identificou significativa melhora a pH-metria de
24h nos pacientes submetidos a GYR e uma tendéncia de piora naqueles com banda

gastrica laparoscopica(172).

Em recente consenso de cirurgides americanos foi alcancado um elevado grau de
entendimento, sugerindo que a cirurgia bariatrica pode ser destinada a pacientes com
obesidade Grau I (IMC= 30-35 Kg/m?®), quando na presenca de comorbidades
relacionadas ao peso.A extensdo da GYR a pacientes com DRGE tem sido refor¢ada

(22, 173) com seguranca e eficacia similar as da fundoplicatura(20).

CONCLUSAO

DRGE ¢ obesidade sdo doencas cronicas frequentes e, muitas vezes, coincidentes.
Seu elevado impacto socioecondmico tem induzido clinicos e cirurgides a buscar
tratamentos que atuem no sentido de aliviar sintomas, promover resolugdo ou
impedir progressdo das comorbidades e/ou complica¢des. Igualmente necessario ¢
aliviar os sistemas de saude pela reducdo de custos dessas doengas de curso tdo
prolongado e melhorar a produtividade desses individuos. A melhor compreensao da

fisiopatologia da DRGE e, particularmente, do papel da obesidade nesse cenario
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indica a necessidade de serem reavaliados conceitos ¢ métodos. Novos critérios
endoscopicos, manométricos, ph-métricos e, sobretudo, clinicos devem ser definidos
em pacientes com obesidade moérbida. Deve-se, ainda, considerar a GYR como

alternativa terapé€utica para pacientes obesos com DRGE.
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JUSTIFICATIVA

Obesidade moérbida e doenga do refluxo estdo associadas. O aumento da prevaléncia
dessas duas doengas langa ao cirurgido desafios no tratamento cirtrgico. Os
resultados da fundoplicatura no tratamento da cirargico da DRGE em obesos sdo
controversos, ja que aumento de recidiva dos sintomas, ou mesmo de lesdo esofagica,
tem sido mais prevalente nesses doentes. Esses critérios foram definidos pelo

Consenso de Montreal, como sendo essenciais para a caracterizacao da doenca.

A GYR, inicialmente descrita para promover perda de peso, tem sido recomendada
como alternativa para tratamento de DRGE em pacientes obesos. . Embora resultados
iniciais sejam favoraveis, poucos estudos prospectivos avaliam a GYR no controle da

DRGE associada a obesidade.

Assim, ¢ fundamental estabelecer a utilidade do Consenso de Montreal na detec¢ao
de DRGE em obesos moérbidos. Além disso, a avaliagdo da GYR em determinar
alivio de sintomas e lesdes de DRGE poderéd reforcar esse tipo de técnica como
escolha para esses pacientes. Ainda, a resposta em relagdo a hérnia hiatal e aos
disturbios de motilidade esofagica apos esse procedimento ¢ desconhecida. Em razdo
de todas essas questdes em aberto, realizamos o presente estudo, prospectivo,
procurando responder a algumas dessas questdes e contribuir para o melhor

entendimento dessas doengas.
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OBJETIVOS

a. Principal:

e Avaliar a eficidcia da gastroplastia vertical com bandagem e
reconstrugdo em Y-de-Roux no tratamento da doenca do

refluxo gastroesoféagico.

b. Secundarios:

e Analisar a validade do consenso de Consenso de Montreal no
diagnoéstico de GERD em individuos com obesidade moérbida

e Verificar a prevaléncia de disturbios motores do esdfago e
hérnia hiatal em pacientes com obesidade e as alteragdes nessa
prevaléncia apos a realizagdo de gastroplastia vertical com

bandagem e reconstrucao em Y-de-Roux
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RESUMO

Objetivos: Avaliar o efeito da gastroplastia vertical com derivacdo em Y-de-Roux
(GYR) na doencga do refluxo gastroesofagico (DRGE) baseado no Consenso de
Montreal. Métodos: oitenta e seis pacientes [25 homens; idade 38 + 12 anos; IMC 45
(35-68 Kg/m2)] foram investigados para DRGE antes do GYR e seis meses apos.
Sindromes esofagicas e extraesofagicas foram avaliadas com base no Consenso de
Montreal. Andlises adicionais incluidas foram exposi¢do &cida, acidez da bolsa
gastrica, motilidade esofagica e hérnia hiatal deslizante. Resultados: Sindrome tipica
de refluxo (STR) foi evidenciada em 47 pacientes (55%) no pré-operatorio e
desapareceu em 39 (79%) apdés GYR. Dos 39 pacientes sem sintomas, 4 (10%)
apresentaram STR no pés-operatorio (P<0,0001). A mucosa esofagica melhorou em
17, permaneceu inalterada em 51 e piorou em 8 pacientes (P=0,001), relacionada a
esofagite de refluxo. Sindromes extraesofagicas estavam presentes em 16 pacientes
no periodo pré-operatdrio e em apenas um ap6s GYR (P = 0,0003). Exposicao acida
total foi reduzida de uma mediana de (I1Q25%-75%) de 5,1% (2-8,2) para 1,1%(0,2-
4,8), (P=0,0002). A maioria dos pacientes (86%) apresentou uma bolsa gastrica acida
em jejum apos GYR. Motilidade esofigica foi similar no sexto més de pos-
operat6rio, ao passo que hérnia hiatal foi relacionada a esofagite, mas ndo a sintomas
no pos-operatorio. Bem-estar relacionado a DRGE e uso de inibidores da bomba de
protons (IBP) melhoraram apds GYR. Conclusdes: GYR melhora sintomas de DRGE
na maioria dos pacientes em seis meses apds a cirurgia. Estudos a longo prazo sdo

necessarios para avaliar o comportamento da DRGE apds GYR.

Palavras-chave: Obesidade morbida, cirurgia bariatrica, doenca do refluxo

gastroesofagico, ph-metria de 24h, endoscopia, esofagograma.
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INTRODUCAO

Obesidade morbida e DRGE tornaram-se um problema de satde publica. Essas
entidades sdo globalmente prevalentes, determinando perda de qualidade de vida e
elevados custos aos sistemas de satde (1-7). Vérios estudos tém sugerido uma
associacao causal da obesidade em relacao a DRGE, baseada em fatores mecanicos,
neuro-humorais e comportamentais visto que o excesso de peso atua favorecendo o

refluxo (8-12).

Um consenso global sobre defini¢cdes e classificagdo de DRGE foi proposto para
orientar a abordagem do paciente na pratica clinica e na pesquisa (13). Conforme
esse consenso, DRGE foi definida pela presenca de sintomas desconfortaveis e/ou
complicacdes. A doenca pode ainda ser classificada em sindromes esofagicas ou
extraesofagicas, de acordo com as caracteristicas dos sintomas. Recentemente
descrevemos o desempenho desse consenso nos pacientes com obesidade morbida.
Foi demonstrada sensibilidade limitada na detec¢do de DRGE, ja que pacientes que
negavam sintomas apresentavam esofagite de refluxo (ER) ou aumento de exposi¢ao

acida (14).

A DRGE ¢ peculiar em pacientes com obesidade morbida. Sua prevaléncia mais
elevada reforca a importancia do estresse sobre a juncdo esofagogastrica, que ocorre
pelo acentuado excesso de peso. Esse fendmeno pode ser manifestado pelo aumento
do gradiente pressorico entre estdmago e esdfago, bem como pelo aumento da
frequéncia de hérnia hiatal deslizante (11;15). Como resultado, pardmetros objetivos
de DRGE, incluindo ER e aumento de exposi¢do acida, tém sido frequentemente

descritos em obesos (16-18). Apesar disso, uma percepcao alterada de sintomas em
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pacientes com achados objetivos de DRGE levou alguns autores a sugerir uma

sensibilidade esofagica alterada em individuos com obesidade moérbida (18;19).

Obesidade morbida tem sido convencionalmente tratada com cirurgia bariatrica.
Dentre as técnicas disponiveis, GYR tem sido a mais utilizada (20-22), cujo efeito na
DRGE parece ser favoravel em estudos recentes realizados em populacdes oriental e
ocidental (23-28). Entretanto, varias particularidades continuam desconhecidas sobre
o efeito do GYR na DRGE, incluindo avaliagdao do desfecho clinico baseado no
Consenso de Montreal, bem como exposi¢ao do esofago ao acido e a acidez da bolsa
gastrica apés GYR. Adicione-se a essas o efeito do GYR na motilidade esofagica e
na hérnia hiatal. No sentido de prover essas respostas, conduzimos um estudo

prospectivo avaliando DRGE antes e ap6s a GYR.

METODOS

Pacientes

Cento e vinte e seis pacientes obesos morbidos [87 mulheres, idade 37 & 11.6 anos,
indice de massa corporal (IMC) 44.4 + 7.5 Kg/m2], atendidos em clinica privada
(Gastrobese) entre mar¢o e outubro de 2007, foram convidados a participar do
estudo. Os critérios de inclusao foram: (1) idade entre 18 e 70 anos, (2) IMC>40
Kg/m2 ou > 35 Kg/m2 associado a comorbidades relacionadas ao excesso de peso,
(3) auséncia de cirurgia gastroesofagica, e (4) aceitar a submissdo a GYR pela
técnica laparotomica. Todos os pacientes foram recrutados independentemente da

presenca de sintomas de DRGE.

Os pacientes foram submetidos a avaliag@o antes e seis meses apds a GYR seguindo-
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se um protocolo padronizado, que consistiu em: (1) avaliacdo clinica com base no
Consenso de Montreal, (2) endoscopia digestiva alta (EDA), (3) manometria
esofagica e pHmetria esofagica de 24h e (4) estudo baritado de es6fago e estobmago

(RXEE).

O estudo foi conduzido em acordo com a declara¢do de Helsinki e foi aprovado pelo
Comité de FEtica em Pesquisa do Hospital de Clinicas de Porto Alegre.

Consentimento informado foi obtido para cada participante.
Avaliacao clinica

Pacientes com sintomas de refluxo foram classificados como portadores de
sindromes esofagicas ou extraesofdgicas. Azia, regurgitacdo ¢ disfagia foram
graduadas pela aplicacdo de um questionario de sintomas validado (DRGE-QS)
(29;30), com as respectivas perguntas: “Quanto lhe incomoda a azia”, “ Vocé
percebe retorno de liquido azedo ou amargo do estdmago para garganta?”’, e “Vocé
tem dificuldade para engolir?”. Cada resposta foi graduada como (0) sem sintomas,
(1) sintomas presentes, mas ndo desconfortaveis, (2) sintomas desconfortaveis, mas
ndo todos os dias, (3) sintomas desconfortaveis todos os dias, (4) sintomas que
comprometem atividades didrias e (5) sintomas incapacitantes. Pirose, regurgitacio e
disfagia foram considerados incapacitantes se > 2. Sindrome tipica de refluxo (STR)
foi definida na presenga de pirose ou regurgitagdo desconfortdveis. Ainda foi
graduado bem-estar relacionado & DRGE através da pergunta: “Como estd sua
satisfacdo com a sua atual condi¢ao?”, sendo graduada de 1-6 : (1) incapacitado, (2)
muito insatisfeito, (3) insatisfeito, (4) indiferente, (5) satisfeito, e (6) muito satisfeito.
Sintomas laringeos e respiratérios foram avaliados por tabela de dados. Ambos,

DRGE-QS e revisdo de sintomas, foram aplicados por enfermeira desconhecedora
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dos exames complementares. Dados sobre o uso de medicagdes inibidoras de
secrecdo acida, como bloqueadores H2 e inibidores de bomba protonica (IBP),
foram coletados. Peso e altura foram medidos com balanca e estadiometro Filizola, o

IMC foi calculado pela razio do peso (kg) pelo quadrado da altura (m?) (31).

Endoscopia digestiva alta

Endoscopia foi realizada apdés 8h de jejum, utilizando-se um videoendoscopio
(Olympus GIF-130, Tokyo, Japan). ER foi descrita de acordo com a classificacao de
Los Angeles (32). Resumidamente, erosdes (uma ou mais) sem extensao entre o topo
de duas pregas mucosas foram classificadas como grau A (< 5 mm de extensdo) ou
B (> 5 mm de extensdo), ao passo que erosdes com extensdo lateral foram
classificadas como grau C (<75% da circunferéncia esofagica) ou D ( > 75%). Os
exames endoscopicos foram realizados por experientes endoscopistas,

desconhecedores dos sintomas dos pacientes.

Es6fagomanometria

O estudo foi realizado por pacientes com jejum de 8 horas, utilizando-se cateter com
um sensor de pressdo circunferencial em estado sélido, posicionado distalmente, e
dois sensores unidirecionais (Konigsberg Instruments, Pasadena, Ca, EUA),
posicionados 5 ¢ 10 cm proximais ao sensor distal. O cateter era introduzido por via
transnasal até o esd6fago com o sensor distal posicionado no limen géstrico, pelo
menos, 3 cm distalmente ao esfincter inferior do esoéfago (EIE). Com o paciente em

decubito horizontal (cabeceira elevada 30°), o cateter era tracionado cranialmente em
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passos de 1 cm a cada 4-5 oscilagdo respiratoria. Esse processo era mantido,
ultrapassando-se zona de alta pressdo correspondente ao EIE, at¢ 3 cm acima do
esfincter. A pressdo do EIE era medida distalmente ao ponto de inversao pressorica,
ao nivel expiratorio médio. A motilidade do corpo esofagico era acessada apds
posicionar os sensores de pressdao em 3, 8 ¢ 13 cm acima do EIE. Em posi¢do supina,
os pacientes efetuavam dez degluti¢des liquidas (5 mL de dgua) com intervalos de 30
segundos. Os dados manométricos foram criados a partir de um programa de
computador (Sandhill scientific inc, Highlands Ranch, CO, EUA). As dismotilidades

esofagicas foram caracterizadas conforme os preconizados pela literatura.

pHmetria esofagica de 24

pH-metria de 24h foi realizada com um pHmetro portatil (Sandhill scientific inc,
Highlands Ranch, CO, EUA) e um pH cateter contendo um sensor de antimonio.
Ap6s calibragdo em solugdes de pH 4,0 e 7,0, o cateter era instalado via transnasal e
posicionado no estdmago pela observagao de pH <4, sendo tracionado e posicionado
5 cm acima da borda proximal do EIE, determinado por manometria. Inibidores da
secrecdo acida, incluindo IBP e bloqueadores H2, foram suspensos pelo menos sete
dias antes do estudo. Os pacientes foram instruidos a manter suas atividades diarias
habituais e anotar em um diario o momento em que ocorriam sintomas, ingestao
hidrica ou de alimentos, bem como mudangas posturais. No dia seguinte o cateter era
removido e os dados, analisados (software GERDcheck, sanhill Scientific Inc.).
Refluxo acido era definido como uma rapida queda no pH esofagico abaixo de 4,0.

Todos os periodos alimentares foram excluidos da analise.
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Estudo baritado de esofago e estomago

O exame radioldgico foi realizado com pacientes em jejum de 12 horas, seguindo-se
o protocolo padrao. Os pacientes foram estudados apds ingesta de 200 mL de solugdo
de bario diluido com radiografias efetuadas em dectbito ventral e ortostatico. A
determinag¢do de hérnia hiatal baseou-se na avaliagdo da juncdo esofagogastrica na
radiografia de esofago durante o decubito ventral. Um experiente radiologista,
desconhecedor dos sintomas e exames do paciente, analisou os radiogramas. Hérnia
hiatal foi caracterizada pela presenca de anel B ou pregas géstricas localizadas, pelo
menos, 2 cm acima da impressao diafragmatica. Anel B foi definido como uma suave

indentacdo anelar na jun¢do esofagogastrica (35;36).

Gastroplastia vertical com derivagdo em Y-de-Roux

GYR foi realizada através de incisdo mediana supraumbilical. Uma pequena bolsa
gastrica foi criada pela septagdo gastrica com uso de grampeador linear cortante 100
mm (Ethicon), da pequena curvatura (7 cm verticalmente do céardia), até 1 cm a
esquerda do angulo de Hiss. O volume estimado da bolsa géstrica ¢ de 20 a 30mL.
Na bolsa gastrica, em sua por¢ao média, foi colocado um anel de silastic (6,5 cm em
sua circunferéncia), em sua extremidade distal foi realizada uma anastomose jejunal

com alca alimentar de 100 cm e uma alga biliopancreatica variando de 60 a 80cm.

Analise estatistica

Os dados sdao apresentados como média e desvio-padrdo, para distribuicdes

paramétricas, ¢ mediana e intervalo interquartil, quando houver distribui¢do nao-
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paramétrica. Dados quantitativos foram analisados pelo teste t pareado quando
normalmente distribuidos, ou por wilcoxon rank test, quando de distribuigdo ndo
paramétrica para as comparacdes pré e pos-GYR. Teste de McNemar foi utilizado
para testar diferencas em propor¢des pareadas, ao passo que proporcdes
independentes foram analisadas utilizando-se teste de Fisher ou y2. As analises
estatisticas foram realizadas com GraphPad prism 4 (GraphPad Software,Inc., San
Diego, Ca, EUA) and Win PEPI [ Abramson JH (2004) WINPEPI computer
programs for epidemiologists]. Os resultados foram considerados estatisticamente

significantes quando P < 0,05.

RESULTADOS

Pacientes

Noventa e quatro pacientes foram incluidos no estudo. Desses oito pacientes foram
excluidos por (1) opcao pela técnica laparoscopica apos avaliacao inicial para DRGE
(n=4) e dois recusaram-se a fazer exames pds-operatorios para avaliar DRGE (n =

4).

A amostra final foi composta por 86 pacientes: 25 homens, com idade média de 38
anos ( variando de 18 a 61 anos), 82 brancos e 4 mestigos. IMC foi reduzido de uma
média (DP) de 43,7 ( 7,6 ) Kg/m2 no pré-operatorio para 33,2 ( 5,9 ) Kg/m2 seis
meses apos a cirurgia ( P < 0,00001). Uso de IBP foi reduzido de 17% pré para 5%

pés-GYR (P=0,013).
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Consenso de Montreal

STR esteve presente em 47 pacientes ( 55% ) no periodo pré-operatédrio: 21 com
pirose desconfortavel, 2 com regurgitacdo desconfortavel e 24 pacientes com ambos.
Desses 47 pacientes, 37 (79%) negaram sintomas desconfortaveis na avaliacdo pos-
operatoria e 10 continuaram com sintomas: quatro com pirose desconfortavel, cinco
com regurgitacdo desconfortdvel e um com ambos. Dos 39 pacientes que negavam
STR no pré-operatorio, quatro ( 10 % ) referiram regurgitacdo desconfortavel pds-

operatoria ( P<0,0001).

Disfagia desconfortavel esteve presente em seis pacientes no pré-operatorio. Esse
sintoma foi resolvido em trés apds a cirurgia; ao passo que dois pacientes
melhoraram, passando a desconfortdveis, e um persistiu com o sintoma. Disfagia
ndo desconfortavel foi identificada em cinco pacientes, dos quais dois persistiram
com sintomas no periodo pods-operatério. Dos 75 pacientes que negavam disfagia
pré-operatoria, 7 (10%) apresentaram disfagia desconfortavel e 14 ( 20 % ) referiram

disfagia ndo desconfortavel ( P=0,013).

Pré e pos-GYR escores de pirose, regurgitagdo e bem-estar relacionado a DRGE
estdo demonstrados na Figura 1. Uma melhora significativa foi observada [ mediana
(I1Q 25-75%)] para pirose [ 2 ( 0-2 ) vs. 0 ( 0-0 ); P <0,0001], para regurgitagdo [ O (
0-2) vs ( 0-1 ); P =0,028] e para bem-estar [ 4 ( 3-4) vs 5 ( 4-5); P = 0,0001] no
periodo pos-operatdrio, ao passo que em relagdo a disfagia houve uma discreta piora

[0(0-0)vs.0(0-1);P=0,033].

Dor torécica foi referida por trés pacientes no periodo pré-operatorio, combinada a
pirose como principal queixa. Esses pacientes negavam dor toracica apds a GYR.

Sindromes extraesofagicas caracterizadas por tosse cronica e sintomas laringeos,
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estiveram presentes em 17 pacientes (20 %) antes da cirurgia. Todos, com excec¢ao

de um paciente, negaram esses sintomas no periodo pos-operatorio (P = 0,0003 ).

Figura 1. Escores de pirose antes e apos GYR (A), regu raitagdo {B), disfagia {C) bem-estar relacionado a
DRGE(D)in 86 obesos marbidos Sintomas desconfortéveis classificados com 2 ou mais . Bern-estar melhor
quanto maior o escore.
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Sindromes com injlria esofagica estiveram representadas exclusivamente por ER,

identificada em 36 pacientes (42%): 22 com grau A, 10 com grau B e 4 com grau C.

Nesses pacientes ER desapareceu em 22, melhorou em cinco, ndo se modificou em

seis e piorou em trés apoOs a cirurgia. Dos 50 pacientes sem lesdo mucosa, cinco
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apresentaram ER no pos-operatorio: trés com grau A e dois com grau B.
Considerando-se os 86 pacientes, a mucosa esofagica melhorou em 27, permaneceu
inalterada em 51 e piorou em oito pacientes ( p = 0,001 ). Nem estenose péptica nem

esofago de Barrett eram identificados antes ou apds a cirurgia.

Exposicao esofagica ao acido

Considerando todos os 86 pacientes, uma significativa redug¢do da exposi¢do acida
foi identificada [mediana (I1Q25-75%)] apds a GYR em tempo total [5,1% ( 2-8,2)
VS. 1,1 (0,2-4,8); P = 0,0002] e ortostatico [5,4% (2,8-9,4) VS. 0,8% (0,1 —2,7); P
< 0,0001] (figura 2). Reducao também foi evidenciada em posi¢ao supina [ 1,8%
(0,1-6,3) VS. 0,3% (0-5,5); P = 0,223], porém sem atingir significancia estatistica.
Dos 58 pacientes com exposicdo acida anormal antes da GYR, 26 (45%)
apresentaram sua exposi¢do acida normalizada apos cirurgia. Dos 28 pacientes que
ndo apresentaram exposicdo d4cida anormal antes da cirurgia, cinco (18%)

demonstraram exposi¢ao anormal no sexto més de pos-operatorio (p = 0,0002).

Na avaliacdo pré-operatoria, pacientes com STR apresentaram uma exposi¢ao acida
total mais acentuada [ mediana(I1Q25-75%)] que aqueles sem sintomas tipicos [6,2%
(3,2-10,5) VS. 2,5% (1,3 — 6,4); P = 0,007]. Na avaliagdo pds-operatoria, pacientes
com STR continuaram a apresentar maior exposicao acida total [8% (1 — 13,4) VS.

1% (0,2 - 2,6); P = 0,005].

Acidez da bolsa gastrica

Uma bolsa gastrica acida (pH<4) foi observada em 74 pacientes (86%) pela pH-
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Estes pacientes

Pagina | 74

demonstraram uma exposi¢do d4cida

aumentada tanto em tempo total como ortostatico ou supino, quando comparados

aos que apresentaram uma bolsa gastrica ndo acida (pH>4) (47% VS. 17%; P =

0,044). STR no periodo pods-operatério nao foram diferentes nos pacientes com ou

sem bolsa gastrica acida (18% VS. 8%; P = 0,543). ER foi mais frequente em

pacientes com bolsa gastrica acida do que naqueles com uma bolsa gastrica ndo acida

(26% VS. 0%; P =0,041).
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Houve uma significativa reducdo na pressdao do EIE apds GYR, porém sua extensdo

ndo se modificou (Tabela 1). Uma discreta, porém significativa, foi observada na

amplitude esofagica distal pos-operatoria. Classificagdes manométricas referentes a

peristalse do corpo esofagico e ao tonus do EIE foram similares entre as avaliagdes

pré e pds-operatorias.
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84 pacientes realizaram RXEE antes e apos a cirurgia. A hérnia hiatal deslizante foi

identificada no pré-operatério em 27 pacientes (32%). Desses, 13 pacientes

continuaram com hérnia hiatal deslizante no po6s-operatdrio, ao passo que em 14

pacientes a hérnia hiatal desapareceu. Dos 57 pacientes sem hérnia hiatal radiologica

no pré-operatorio, 9 (16%) apresentaram-na apoés a cirurgia ( P = 0,0404).

Tabela 1. Achados manométricos pre and post GYR (n = 86).

Achados manométricos Pre GYR PostGYR. P

Pressio do EIE 2, mediana (min-méx) 213(36-75) 18(1-50.7) 0.004
Extensio do EIE (cm), média +DP 49+1.1 51+14 0.485
Classificagiio EIE, n (%) 72(84) 73 (85) 0.244

Normal 7(8) 10(11.5)

Hipoténico 7(8) 3(3.5)

Hipertdnico
AED (mm Hg), mediana (min - max) 106(29—318) 96(29—325) 0.001
CEP classification, n (%) 59(68.5) 55(64) 0.100¢

Normal 11{13) 19(22)

MEI 15(17.5) 11(13)

EQN (D (D

Qutros!

quebra-nozes.

aPressio do EIE in mm Hg; "Corpo esofagico; “Cilculado sem “outros™; ‘Espasmo difuso
do esbfago (antes GYR) e distirthbio de motilidade inespecifico (apés GYR); AED =
amplitude esofagica distal; MEI = motilidade escofigica ineficaz; EQN = esGfago em

Na avaliacdo pré-operatoria, mais pacientes com hérnia hiatal apresentavam mais

frequentemente STR quando comparados aqueles sem hérnia hiatal (78% VS. 44%;
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P = 0,003). Apos a cirurgia, pacientes com hérnia hiatal apresentaram STR em
proporc¢ao similar aqueles sem hérnia hiatal (27% VS. 13%; P = 0,140). EDA pré-
operatoria demonstrou esofagite de refluxo mais freqlientemente em pacientes com
hérnia hiatal que aqueles sem hérnia hiatal (56% VS. 35%; P = 0,079), porém sem
alcancar significancia estatistica. No periodo poés-operatorio, a EDA demonstrou
maior ocorréncia de esofagite em pacientes com hérnia hiatal quando comparados

aqueles sem hérnia hiatal (36% VS. 16%; P = 0,05).

DISCUSSAO

O objetivo de nosso estudo foi avaliar o efeito da GYR na DRGE nos pacientes com
obesidade morbida, pela verificagdo de (1) avaliagio da DRGE pelo Consenso de
Montreal, (2) avaliagdo da exposicao acida do esofago e (3) acidez da bolsa géstrica.
Ainda foram avaliadas motilidade esofagica e hérnia hiatal deslizante antes e apds a
GYR. Para isso, pacientes nao selecionados com obesidade modrbida foram
investigados para DRGE antes e seis meses apOs a cirurgia, utilizando-se uma

abordagem padronizada.

Nossos principais achados foram (1) GYR melhora as sindromes esofagicas e extra-
esofagicas em pacientes com obesidade morbida; (2) GYR reduz a exposi¢do
esofagica ao dcido particularmente em posi¢do ortostatica; (3) acidez da bolsa
gastrica € observada na maior parte dos pacientes (86%), possivelmente relacionada
a esofagite de refluxo apés GYR. Achados secundarios foram (1) similaridade no
padrdao de motilidade tanto do corpo esofagico quanto no tonus do EIE e (2) uma
correlacdo positiva entre hérnia hiatal pos-operatéria com esofagite, mas ndo com

STR.
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Nossos achados demonstram que GYR determina melhora nas sindromes esofagicas
com obesidade morbida avaliados seis meses apos o procedimento. As sindromes
esofagicas, incluindo STR e aquelas com injaria esofagica, ou seja, ER,
desapareceram na maioria dos pacientes e surgiram em uma minoria daqueles que
ndo as apresentavam no pré-operatorio. Essa melhora foi seguida de melhora do
bem-estar relacionada a DRGE. Reforgamos que sintomas de refluxo foram
avaliados com a utilizagdo de questionario validado (29), capaz de discriminar entre
sintomas desconfortaveis daqueles que nao incomodam. Esse método permitiu-nos
classificar os pacientes pelas recomendagdes do Consenso de Montreal (13). Estudos
tém demonstrado resultados conflitantes sobre o efeito da GYR na DRGE. A maioria
dos autores sugere uma melhora na DRGE apo6s a cirurgia (23-28), ao passo que
outros demonstram auséncia de efeito. No entanto, a perda de seguimento desses
pacientes foi acentuada, chegando a 80% (28). Em nosso estudo, a perda de
seguimento foi de apenas 9%. Ainda, a utilizacdo do Consenso de Montreal como
base de avaliagdo da DRGE, permitiu uma atualizagdo na forma de relacionar a

DRGE a obesidade morbida.

Apds GYR, disfagia apresentou-se em cerca de um tergo dos pacientes que negavam
esse sintoma anteriormente. Contudo, a maior parte deles graduou esse sintoma como
ndo desconfortavel. Em relacdo a esse achado, Ortega e cols. descreveram uma
elevada frequéncia de disfagia trés meses apos a cirurgia, que diminuiu um ano apds
a cirurgia (26) sugerindo uma resposta adaptativa. Os mecanismos determinantes da
disfagia ap0s a cirurgia ndo estdo claros. Acreditamos que a combinagdo de reducdo
do reservatério gastrico e uso de uma banda ou anel gastrico pode explicar tal
sintoma em detrimento da possibilidade de comprometimento do transito esofagico.

Futuras pesquisas deverdo esclarecer essa questao.
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A GYR reduziu a média de exposi¢do acida em nossa amostra, efeito que foi
limitado a exposi¢do em periodos de ortostatismo. Como esperado, um aumento de
exposicao acida foi encontrado em pacientes com STR tanto no pré como no pos-
operatorio, sugerindo que a exposi¢ao acida da mucosa esofagica tem um papel
importante na promog¢ao dos sintomas de refluxo nessa populagdo. Varios estudos
suportam o efeito benéfico da GYR no controle da exposi¢do acida (23,24,26),
entretanto os mecanismos envolvidos sdo desconhecidos. Pela redu¢do do volume
gastrico apds a cirurgia (38), supde-se que a quantidade de células parietais seja
drasticamente reduzida, devendo ser acompanhada de uma redugdo da secregdo de
suco gastrico. Neste estudo demonstramos que a maioria dos pacientes apresentava
uma bolsa gastrica dcida quando avaliados em jejum. Esse achado foi relacionado a
um aumento na prevaléncia de esofagite de refluxo. Embora a técnica empregada
seja incapaz de avaliar débito de secrecdo acida, é capaz de evidenciar que a bolsa
gastrica proximal produz &cido apés a GYR na maioria dos pacientes. Em
conformidade com esse achado, Hedberg e cols. identificaram que pacientes com
ulcera de boca anastomotica apresentam aumento de produgdo acida na bolsa gastrica
proximal em comparagdo com pacientes assintomaticos (39). Se o débito de acido da
bolsa gastrica proximal difere entre os pacientes com DRGE apos a GYR, outros

estudos serdao necessarios.

O padrao da motilidade esofagica ndo foi significativamente modificado em seis
meses ap6s a GYR. Uma ligeira reducgdo foi observada tanto no tonus do EIE quanto
na amplitude esofagica distal. Embora o achado de motilidade esofagica ineficaz
quase tivesse dobrado na avaliagdo pds-operatéria, ndo alcancou significancia
estatistica, provavelmente pelo pequeno nimero de pacientes ou pelo curto

seguimento. Uma redugdo na amplitude esofagica distal pode ser explicada por uma
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adaptacao do corpo esofagico a um gradiente de pressao gastroesofagico (GPGE)
consequente a perda de peso. Estudos tém demonstrado um paralelo entre IMC e
GPGE, o que pode influenciar a performace da peristalse esofagica (11,40). Nossa
amostra em estudo estd em acompanhamento para determinar o comportamento da

motilidade esofagica apds dois anos da GYR.

Hérnia hiatal apés a GYR foi tdo frequente no pré quanto no pds-operatorio,
comprometendo cerca de 30% dos pacientes. Curiosamente, um terco do paciente
com hérnia hiatal apds a cirurgia ndo apresentava tal alteracdo no pré-operatorio.
Essa foi avaliada por RXEE, uma técnica adequada para esse propodsito (36). Hérnia
hiatal esteve relacionada a STR no pré e a ER no pos-operatorio. Futuros estudos
serdo necessarios para estabelecer a relevancia clinica da ocorréncia de hérnia hiatal

apos a GYR.

Em conclusdo, avaliamos o efeito da GYR na DRGE em pacientes com obesidade
morbida. Com esse objetivo, os pacientes foram observados antes e seis meses apos a
cirurgia com a utilizacdo do Consenso de Montreal para a caracterizacdo de DRGE.
Evidenciamos melhora das sindromes de DRGE com a GYR na maioria dos
pacientes. Também observamos que a GYR reduz significativamente a exposi¢ao
acida do esofago, apesar de haver producdo de acido pela bolsa gastrica proximal.
Esses achados foram acompanhados de melhora do bem-estar relacionado a DRGE e
redu¢do do uso de IBP. Houve similaridade na avaliagao de motilidade esofagica pré
e poOs-operatoria, ao passo que hérnia hiatal nao foi relacionada a STR no periodo
pos-operatorio. Estudos a longo prazo sdo necessarios para verificar o efeito do

comportamento de DRGE ap6s a GYR.
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ABSTRACT

Objectives: To assess the effect of gastric bypass (GBP) on gastroesophageal reflux
disease (GERD) based on Montreal Consensus. Methods: Eighty-six patients [25
men; aging 38 + 12 years; BMI 45 (35-68 kg/m2)] were investigated for GERD
preoperatively to GBP and 6 months later. Esophageal and extraesophageal
syndromes were assessed based on Montreal Consensus. Further analysis included
esophageal acid exposure, gastric pouch acidity, esophageal motility and sliding
hiatal hernia. Results: Typical reflux syndrome (TRS) was present in 47 patients
(55%) preoperatively and disappeared in 39 of them (79%) post GBP. Out of 39
patients with no symptoms, 4 (10%) developed TRS postoperatively (P < 0.0001).
Esophageal mucosa improved in 27, was unchanged in 51 and worsened in 8 patients
(P =10.001) in regard of esophagitis. Extraesophageal syndromes were present in 16
patients preoperatively and in none but one post GBP (P = 0.0003). Total acid
exposure decreased from a median (IQR25%-75%) of 5.1% (2-8.2) to 1.1% (0.2-
4.8), (P = 0.0002). Most patients (86%) showed and acid gastric pouch in fasting
conditions post GBP. Esophageal motility was similar 6 months after GBP, whereas
sliding hiatal hernia was related with esophagitis rather than reflux symptoms
postoperatively. GERD-related well being and use of proton pump inhibitors were
both improved after GBP. Conclusions: GBP ameliorated GERD syndromes in most
patients 6 months after the procedure. Long term studies are needed to assess the

behavior of GERD post GBP.

Key words: morbid obesity; bariatric surgery; gastroesophageal reflux disease;

esophageal pH monitoring; endoscopy, X-rays.



Pagina | 88

INTRODUCTION

Morbid obesity and gastroesophageal reflux disease (GERD) have become a public
health problem. Both entities have been prevalent worldwide, deteriorating quality of
life and demanding enormous costs for the health services (1-7) . Several studies
have proposed a causative role for obesity on GERD, based on mechanical, neuro-

humoral and behavioral factors that overweight exerts in favor of reflux (8-12).

A global consensus about definition and classification of GERD has been proposed
to orientate patient’s management in general practice and research (13). According to
this consensus, GERD has been defined in the presence of troublesome symptoms
and/or complications. The disease may be further classified in esophageal and
extraesophageal syndromes, based on symptom’s characteristics. We recently
described the performance of this consensus in patients with morbid obesity. It
showed limited sensitivity to detect GERD, as patients who denied reflux symptoms

still had reflux esophagitis (RE) or increased acid exposure (14).

GERD has some peculiarities in patients with morbid obesity. Its higher prevalence
highlights the importance of the stress over the gastroesophageal junction related
with severe overweight. This phenomenon may be manifested by increased pressure
gradients between stomach and esophagus, as well as higher frequency of sliding
hiatal hernia (SHH) (11;15). As a result, objective GERD parameters, including RE
and increased acid exposure have been frequently described in obese individuals (16-
18). Despite of this, a reduced perception of symptoms in patients with objective
findings of GERD has led some authors to suggest an altered sensitivity of the

esophagus in morbidly obese individuals (18;19).

Morbid obesity has been conventionally treated with bariatric surgery. Among
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available techniques, gastric bypass (GBP) has been the most employed worldwide
(20-22). TIts effect on GERD seems to be favorable in recent studies performed in
oriental and occidental populations (23-28). However, several issues remain unclear
between the effect of GBP on GERD, including the study of clinical outcomes based
on Montreal Consensus, as well as esophageal acid exposure and gastric pouch
acidity following GBP. Additional questions include the effect of GBP on
esophageal motility and SHH. We conducted a prospective study evaluating GERD

pre and post GBP to answer these questions.

METHODS

Patients

One hundred and twenty six morbidly obese patients [87 female, aging 37 + 11.6
years, body mass index (BMI) 44.4 £ 7.5 Kg/m2] assisted in a private clinic
(GASTROBESE) between March and October of 2007 were invited to participate in
the study. Patients were considered eligible according to the following criteria: (1)
age between 18 and 70 years, (2) BMI > 40 Kg/m2 or > 35 Kg/m2 combined with
significant comorbidities, (3) absence of gastroesophageal surgery, and (4)
acceptance to undergo open GBP. The recruitment of patients was performed

irrespective of GERD symptoms.

Patients underwent evaluation of GERD before and 6 months after GBP following a
standardized protocol. It consisted of: (1) Clinical assessment based on Montreal
Consensus, (2) Upper gastrointestinal endoscopy, (3) Esophageal manometry and

ambulatory pH monitoring, and (4) Barium swallow X-ray.
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The study was carried out in accordance with Helsinki declaration and was approved
by the Ethical Committee of the Hospital de Clinicas de Porto Alegre. Informed

consent was obtained for every participant.

Clinical assessment

Patients with reflux symptoms were classified has having esophageal or
extraesophageal syndromes. Heartburn, regurgitation and dysphagia were scored
using a validated GERD symptoms questionnaire (GERD-SQ) (29;30), with the
respective questions: “How bad is the heartburn?”, “Do you feel return of bitter
material from the stomach to the throat?”, and “Do you have difficulty swallowing?”.
Each question was scored as (0) no symptoms; (1) symptoms noticeable, but
nontroublesome; (2) symptoms troublesome, but not every day; (3) symptoms
troublesome every day; (4) symptoms affect daily activities; (5) symptoms are
incapacitating. Heartburn, regurgitation and dysphagia were classified as
troublesome if > 2. Typical reflux syndrome (TRS) was defined in the presence of
either troublesome heartburn or troublesome regurgitation. A question scored GERD
related well being: “How satisfied are you with your present condition?”, ranging 1
to 6 as follows: (1) incapacitated; (2) very unsatisfied; (3) unsatisfied; (4) unaffected;
(5) satisfied; (6) very satisfied. Respiratory and laryngeal symptoms possibly related
to GERD were assessed using a chart review. Both GERD-SQ and chart review were
applied by a nurse blinded to complementary tests. The use of acid suppressive
medications including H2 blockers and proton pump inhibitors (PPI) was annotated.
Body weight and height were measured using a Filizola scale and a stadiometer, and

BMI was calculated by dividing the weight (kg) by the square of height (m2) (31).
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Endoscopy

Endoscopy was performed after 8-hour fasting, using a videoendoscope (Olympus
GIF-130, Tokyo, Japan). RE was described according with Los Angeles
classification (32). Briefly, mucosal breaks (one or more) without extension between
the tops of two mucosal folds were classified as grade A (<5mm length) or B (>5mm
length), whereas mucosal breaks (one or more) showing lateral extension were
classified as grade C (<75% of the esophageal circumference) or D (>75%).

Endoscopy was performed by skilled endoscopists blinded to patients’ symptoms.

Esophageal motility

The study was performed with patients fasting 8 hours, using a catheter with 1
circumferential solid-state pressure sensor positioned distally and 2 unidirectional
sensors (Konigsberg Instruments, Pasadena, CA, USA) positioned 5 and 10 cm
proximally to the distal sensor. The catheter was inserted transnasally into the
esophagus with its distal pressure sensor placed into the gastric lumen, at least 3 cm
below the lower esophageal sphincter (LES). With patients in horizontal position
(head 30°), the catheter was pulled out by 1 cm steps with intervals of 4-5 respiratory
oscillations. Step pulled was performed crossing the high-pressure zone
corresponding to LES up to 3 cm above the sphincter. LES pressure was measured
distally to the pressure inversion point, at mid-expiratory level. Esophageal body
motility was assessed after positioning the pressure sensors at 3, 8 and 13 cm above
LES. In the supine position, patients received 10 liquid swallows (5ml of water), 30
seconds apart. Manometric recordings were generated and stored using a computer

software package (Sandhill Scientific Inc, Highlands Ranch, CO, USA). Esophageal
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motility disorders were characterized according with the literature (33).

24-h esophageal pH monitoring

Esophageal pH monitoring was performed with a portable pH data recorder (Sandhill
Scientific, Inc.; Highlands Ranch, CO, USA) and a pH catheter containing an
antimony sensor. After calibration in pH 4.0 and 7.0 solutions, the catheter was
inserted transnasally and positioned into the stomach by observing a pH value < 4.
The catheter was step pulled and placed at 5 cm above the proximal border of the
LES, determined by manometry. Acid-suppressive medications, including PPI and
H2 blockers, were stopped at least 7 days before the study. Patients were instructed
to keep their habitual daily activities and record symptoms, food or fluid
consumption and posture changes on a diary card. On the following day, the catheter
was removed and the data downloaded and analyzed (software GERDcheck, Sandhill
Scientific Inc.). Acid reflux was defined as a sudden drop in esophageal pH to below

4. All meal periods were excluded from pH analysis (34).

Barium swallow X-ray

X-ray was performed with patients fasting 12 hours, following a standardized
protocol. Patients were studied after drinking 200 ml of diluted barium with
radiographs took in prone horizontal and upright position. Determination of the
presence of SHH was based on the appearance of the esophagogastric region on the
prone horizontal radiographs of the lower esophagus. A skilled radiologist blinded to

patient’s symptoms and endoscopy results analyzed the studies. SHH was
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characterized at the presence of either B ring or gastric folds located at least 2 cm
above the diaphragmatic impression. B ring was defined as a smooth, symmetric

ring-like indentation at esophagogastric junction (35;36).

GBP

Roux-en-Y GBP was performed through an upper midline incision. A gastric pouch
was created by dividing the stomach with a 10-cm stapler from the lesser curvature
(7 cm vertically from the cardia) to 1 cm to the left of the Hiss angle. The estimated
volume of the gastric pouch was 20 to 30 ml. The gastric pouch was banded in its
middle portion by using a silastic ring (6.5 cm long in circumference). A gastro-
jejunal anastomosis was created distal to the ring, keeping an alimentary limb with

100 cm in length, and a biliopancreatic limb ranging 60 and 80 cm.

STUDY END POINTS

Primary end points were (1) assessment of GERD based on Montreal Consensus, (2)
esophageal acid exposure, and (3) gastric pouch acidity after GBP. Secondary end

points were (1) motility findings and (2) sliding hiatal hernia after GBP.

STATISTICAL ANALYSIS

Data are presented as mean =+ standard deviation or when otherwise stated.
Quantitative data were analyzed using paired t test when normally distributed or

Wilcoxon rank test when otherwise, for comparisons of pre and post GPB data.
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McNemar’s procedure was employed to test differences in paired proportions,
whereas independent ones were analyzed using y2 or Fisher’s exact test. The
statistical analyses were carried out using GraphPad Prism 4 (GraphPad Software,
Inc., San Diego, CA, USA) and WinPEPI [Abramson JH (2004) WINPEPI computer
programs for epidemiologists]. Results were considered statistically significant if P-

value < 0.05.

RESULTS

Patients

Ninety four patients were enrolled in the study. Of these, 8 patients were excluded
due to (1) option for laparoscopic GBP after assessment of GERD (n = 4) and (2)
refuse to undergo post-operative evaluation of GERD (n = 4). The final study sample
was composed by 86 patients: 25 men; mean age 38 years (range 18 — 61), 82 white
Brazilians and 4 multiracial Brazilians. BMI decreased from an average (SD) of 45.3
(7.6) Kg/m2 preoperatively to 33.2 (5.9) Kg/m2 6 months after the surgery (P <

0.0001). PPI usage decreased from 17% pre GBP to 5% postoperatively (P = 0.013).

Montreal Consensus

TRS was present in 47 patients (55%) preoperatively: 21 with troublesome
heartburn, 2 with troublesome regurgitation and 24 patients with both symptoms. Of
these 47 patients, 37 (79%) denied troublesome symptoms in the postoperative
evaluation, while 10 patients continued with symptoms: 4 with troublesome

heartburn, 5 with troublesome regurgitation and 1 with both symptoms. Out of 39
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patients who denied TRS preoperatively, 4 patients (10%) reported troublesome

regurgitation postoperatively (P < 0.0001).

Figure 1. Pre and post GBP scores of heartburn {A), requrgitation (B}, dysphagia (C) and GERD-related well
being (D} in 86 morbidly obese patients. Troublesome symptoms scored 2 or more, Well beingwas better as

higherthe score
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Troublesome dysphagia was present in 6 patients preoperatively. This symptom was

solved in 3 patients postoperatively, whereas 2 patients improved to nontroublesome
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dysphagia and one persisted with the symptom. Nontroublesome dysphagia was
reported by 5 patients preoperatively, of which two persisted with the symptom
postoperatively. Out of 75 patients who denied dysphagia preoperatively, 7 (10%)
reported troublesome dysphagia and 14 (20%) had nontroublesome dysphagia

postoperatively (P = 0.013).

Pre and post GBP scores of heartburn, regurgitation, dysphagia and GERD-related
well being are shown in figure 1. A significant improvement was observed [median
(IQR25-75%)] in heartburn [2 (0-2) vs. 0 (0-0); P < 0.0001], regurgitation [0 (0-2)
vs. 0 (0-1); P = 0.028] and well being [4 (3-4) vs. 5 (4-5); P < 0.0001] in the
postoperative evaluation, whereas dysphagia had a slight worsening [0 (0-0) vs. 0 (0-

1); P = 0.033].

Chest pain was reported by 3 patients in the preoperative evaluation, combined with
troublesome heartburn as the chief complaint. These patients denied chest pain
postoperatively. Extraecsophageal syndromes characterized by chronic cough and
laryngeal symptoms were present in 16 patients (19%) preoperatively. All but one

denied these symptoms post GBP (P =0.0003).

Syndromes with esophageal injury were represented exclusively by RE. It was
identified in 36 patients (42%) preoperatively: 22 with grade A, 10 with grade B and
4 patients with grade C. In these patients, RE disappeared in 22, improved in 5, was
unchanged in 6 and worsened in 3 patients post GBP. Out of 50 patients without RE
before the surgery, 5 showed RE postoperatively: 3 with grade A and 2 with grade B.
Taken all 86 patients, esophageal mucosa improved in 27, was unchanged in 51 and

worsened in 8 patients (P = 0.001). Neither esophageal stricture nor Barrett



esophagus were found before and after the surgery.

Esophageal acid exposure
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Taking all 86 patients, a significant decrease was observed in acid exposure [median

(IQR25-75%)] after GBP in both total [5.1% (2-8.2) vs. 1.1% (0.2-4.8); P = 0.0002]

and upright periods [5.4% (2.8-9.4) vs. 0.8% (0.1-2.7); P < 0.0001] (figure 2). A

decrease was observed for supine acid exposure [1.8% (0.1-6.3) vs. 0.3% (0-5.5); P =

0.223] but without statistical significance. Out of 58 patients with abnormal acid

exposure pre GBP, 26 (45%) had their acid exposure normalized post GBP. Out of

28 patients with normal acid exposure pre GBP, 5 (18%) showed abnormal pH-metry

after the surgery (P = 0.0002).
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Figure 2. Esophageal acid exposure in total, supine and upright periods at both pre and post GBP
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In the preoperative evaluation, patients with TRS showed higher total acid exposure
[median (IQR25-75%)] than those without TRS [6.2% (3.2-10.5) vs. 2.5% (1.3-6.4);
P = 0.007]. Postoperatively, patients with TRS continued to have higher total acid

exposure than those with no TRS [8% (1-13.4) vs. 1% (0.2-2.6); P = 0.005].

Gastric pouch acidity

An acid gastric pouch (pH < 4) was observed in 74 patients (86%) in the
postoperative pH-metry. These patients showed increased esophageal acid exposure
either total, upright or supine more frequently than patients with a non-acid (pH > 4)
gastric pouch (47% vs. 17%; P = 0.044). TRS in the postoperative evaluation did not
differ between patients with and without an acid gastric pouch (18% vs. 8%; P =
0.543). Reflux esophagitis was more frequent in patients with an acid gastric pouch

than those with a non-acid gastric pouch (26% vs. 0%; P = 0.041).

Manometry findings

There was a significant decrease in LES pressure after GBP, whereas LES length did
not modify (table 1). A slight but significant decrease was observed for distal
esophageal amplitude (DEA) following GBP. Manometric classifications regarding
esophageal body peristalsis and LES tonicity were similar between pre and post GBP

assessments.
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Table 1. Manometry findings pre and post GBP (n = 86).

Manometry findings Pre GRP PostGBP P
LES pressure*, median (range) 213(3.6-75) 18(1—50.7) 0.004
LES length (cm), mean + SD 49411 51+£14 0.485
LES classification, n (%) 72 (34) 73 (85) 0.244
7(8) 10(11.5)

Hypotonic 7(3) 3(3.5)

Hypertonic
DEA (mnm Hg), medizn (range) 106 (29 318) 96 (29 325) 0.001
EB classification, n (%) 59 (68.5) 55 (64) 0.100°

11(13) 19(22)

[EM 15(17.5) 11(13)

NE 1(1) 1(1)

Otherst

2L ES pressure in mm Hg; YEsophageal body; “Calculation performed excluding “others™;
9Diffuse esophageal spasm (pre GBP) and nonspecific motility disorder (post GBP);

IEM = ineffective esophageal motility; NE = nutcracker esophagus.

Sliding hiatal hernia

Eighty four patients performed X-ray before and after the surgery. SHH was

identified in 27 patients (32%) preoperatively. Of these, 13 patients still had SHH

after the surgery, whereas in 14 patients SHH disappeared. Out of 57 patients without

SHH preoperatively, 9 (16%) showed SHH after the surgery (P = 0.404).

In the preoperative evaluation, more patients with SHH had TRS than those without

SHH (78% vs. 44%; P = 0.003). Postoperatively, those with SHH had TRS in a
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similar rate compared to patients without SHH (27% vs. 13%; P = 0.140).
Preoperative endoscopy showed reflux esophagitis more frequently in patients with
SHH than those without SHH (56% vs. 35%; P = 0.079), but with a borderline
significance. In the postoperative endoscopy, more patients with SHH had reflux

esophagitis than patients without SHH (36% vs. 16%; P = 0.050).

DISCUSSION

The aim of our study was to assess the effect of GBP on GERD in patients with
morbid obesity, assuming as end points (1) assessment of GERD based on Montreal
Consensus, (2) esophageal acid exposure, and (3) gastric pouch acidity. We further
assessed esophageal motility and sliding hiatal hernia before and after GBP. For
these purposes, unselected patients with morbid obesity were investigated for GERD
before and 6 months after the surgery, using a prospective and standardized

approach.

Our main findings were (1) GBP ameliorated both esophageal and extraesophageal
reflux syndromes in patients with morbid obesity; (2) GBP decreased esophageal
acid exposure, particularly in upright periods; and (3) acidity in the gastric pouch
was observed in most patients (86%), possibly related to reflux esophagitis post
GBP. Secondary findings were (1) a similar pattern of esophageal motility in both
esophageal body peristalsis and LES tonicity pre and post GBP; and (2) a positive

relation between postoperative SHH and esophagitis but not with reflux symptoms.

We found that GBP ameliorates esophageal syndromes in patients with morbid
obesity evaluated 6 months after the procedure. Esophageal syndromes including

TRS and syndrome with esophageal injury i.e. reflux esophagitis disappeared in most
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patients post GBP, and appeared in a minority of those with absence of GERD
findings in the pre GBP assessment. The amelioration of reflux symptoms was
accompanied by improvement in GERD-related well being. We emphasize that
reflux symptoms were assessed using a validated questionnaire (29) able to
discriminate between nontroublesome and troublesome symptoms. This method
allowed us to classify patients according to the rules of the Montreal Consensus (13).
Studies have shown conflicting results about the effect of GBP on GERD. Most of
them have suggested an improvement of GERD parameters following GBP (23-28),
while others have indicated no effect (37). However, the lost of patients in the
follow-up was markedly high as 80% in these studies (28). In contrast, our study had
a dropout of only 9%. Furthermore, the employment of the Montreal Consensus as
the base for GERD assessment provided an update in the relation between morbid

obesity and GERD.

In the post GBP, dysphagia appeared in nearly one third of patients who denied this
symptom previously. Moreover, most patients graded dysphagia as nontroublesome.
In accordance with this finding, Ortega and coworkers described a higher frequency
of dysphagia 3 months after GBP, which decreased one year after the procedure (26).
The mechanisms implicated with dysphagia post GBP are not clear. We believe that
the combination of a small gastric pouch and a gastric band might underlie dysphagia
rather than a compromising in esophageal transit. Further studies are needed to

clarify this issue.

GBP decreased the averaged esophageal acid exposure in our study sample. This
effect was limited to acid exposure in upright periods. As expected, an increased acid
exposure was related with TRS either at pre or post GBP, suggesting that exposition

of the esophageal mucosa to acid plays an important role on the generation of reflux
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symptoms in this population. Several studies support a benefic effect of GPB on the
control of acid exposure (23;24;26). However, the mechanisms underlying this
finding are lacking. By the restriction of the gastric volume post GBP (38), the
amount of parietal cell is expected to be drastically reduced and accompanied by a
decrease in secretion of gastric juice. In the present study we found that most patients
(86%) had an acidic gastric pouch when evaluated in fasting conditions. This finding
was related with an increased prevalence of reflux esophagitis. Although the
employed technique was unsuitable to evaluated acid gastric output, it provided
evidence that the gastric pouch produces acid post GBP in most patients. In support
of this finding, Hedberg et al. found that patients with stomal ulcers after GBP have
increased acid production in their proximal pouch in comparison with asymptomatic
patients (39). Whether the gastric acid output differs between patients with GERD

post GBP deserves further studies.

The pattern of esophageal motility did not modify significantly 6 months after GBP.
A slight decrease was observed in both LES resting pressure and DEA. Although the
finding of ineffective esophageal motility nearly doubled at post GBP assessment, it
did not reach significance probably due to a small study sample or a short follow-up.
A lower DEA could be explained by an adaptation of the esophageal body to a lower
gastroesophageal pressure gradient (GEPG) following weight lost. Studies have
shown a parallel between BMI and GEPG, which can influence the performance of
esophageal persitalsis (11;40). Our study sample is under follow-up to determine the

behavior of esophageal motility after 2 years of GBP.

SHH post GBP was as common as in pre GBP assessment, affecting approximately
30% of patients. Curiously, one third of patients with SHH post GBP showed no

hernia at pre GBP assessment. It was evaluated by swallow barium X-ray, a
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technique accepted as suitable for this purpose (36). SHH was related with TRS at
pre GBP and with reflux esophagitis postoperatively. Further studies are needed to

clarify the clinical relevance of having a SHH post GBP.

In conclusion, we assessed the effect of GBP on GERD in patients with morbid
obesity. For this purpose, patients were evaluated before and 6 months after the
surgery, using the criteria of the Montreal Consensus to characterize GERD. We
found that GBP ameliorates GERD syndromes in most patients. We also observed
that GBP reduces significantly the esophageal acid exposure, despite the production
of acid by the gastric pouch. These findings were accompanied by amelioration in
GERD-related well being and a decrease in PPI usage. Esophageal motility was
similar comparing pre and post GBP assessment, whereas SHH showed no relation
with reflux symptoms postoperatively. Long term studies are needed to assess the

behavior of GERD post GBP.
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Abstract

Backgronmd Gastroesophageal meflux disease (GERD) has
been mcreasingly recognized in patients with morhid
obesity,. A mecmt global evidence-bssed oconsensus on
GERD hes been proposed, but its performance in patients
with morhid obesity is unkmwown. The sim of this study was
to assess e performance of the Montreal Consensus in the
diggnosizs of GERD in modhidly obese patients,

Methods Seventy-five consecutive morhidly obose patients
underwent GERD synptoms assessment, upper gastroin-
testing]l endoscopy, and ambulatory esophagesl pH mond-
toring “off PPI". The paformmance of the Montnes]
Consensus was delermined by comparing two diagnostic
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2 tpcingar

dlgosithms 1. a gold stsndard approach in which any
GERD syngtom and findings from both endoscopy and pH
monitoring were taken into account, and 2. the approach
with the Montreal Consensus, in which troublespme GERD
sympivms and endoscopic findings were considered.
Remdis GERD was found present in 57 patients by applying
the gold stamdard approach. The Montreal Consensus
identified 41 of these patient, wheress fhe remaining 34
patients were classified a8 “no GERD™, Of these, 16 (47%)
showed reflux esophagitis andior sbnormal pH-metry. The
Montreal Consensus had an accuracy of T8, 7%, sensitivity
of T2% (95% I 59-82%), specificity of 100% (95% CI
B2-1007%) and negative predictive value of 47% (95% CI
37-57%).

Conclurins In morhidly obese patients, the approach with
the Montreal Consensus has high specificity and sobopti-
mal sensitivity in the disgnosis of GERD. Its intermediste
negative predictive wvalue sugpests that conplementary
investigation might be routine in these patients, particularhy
in those who do not present with troublesome GERD
EYIPMES.

Keywords Morhid ohesity - Gastroe sophageal re flus
disease - Endoscopy - Esophagesl pH monitoring

Tt roed wct hom

Oibesity and gasroesphages] refloy disesse (GERD) have
been incessingly mecognized worldwide [1, 2] Bah diz-
cases are associated with negative impact on guality of life
and expressive burden in the public health systems [3, 4], A
link between obesity and GERD has been sugpested, since
studies have recognized obesity a5 an independent risk
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factor for reflux synptoms, emsive esophagitis, Barrett's
metaplasia, and esophageal ademocarcinoma [5—9].

Creacent rates of morhid obesity have emerged in the last
decades, particularly in fhe western world [10, 11]. Among
several comprhidities, GERD has been frequently found in
patients with morhid obesity [12, 13] Due to e exirems
overweight, these patients are exposed to inessed rates of
tramsient lower esophageal sphincter relaxations (TLESRE=)
and gastroesophageal junction diamption, s well &
agmented gasiroesophageal pressure gradient, favoring
the cccumence of reflusx [14, 15]. Althouwg h crecial for both
reagarch amd clinical practice, fve disgmestic approach for
GERD has mot o made wniform in fwese patients.

A recent global consensus on the definition and classi-
fication of GERD (Montreal Consensus) has boen sug-
gested to standardize data collection in research and clindcal
practice [16]. Briefly, ttoublesome GERD symptoms and
reflux esophagitis have been considered the “pounds™ in
the disgnosiz of GERD. In spite of this, validsted GERD
apecific guestipnnaires [ 17, 18] and traditional complemen-
tary fechnigues, such as a 24-h esophagesl pH mondtoning,
femain & an altemative approsach [19].

The incressing prevalence of both morhid obesity and
GERD, and the recent description of decressed wviscorsl
sengitivity in morhidly obese patient [20, 21] raise the
question whether the Momntreal Consensus & ahle to
propery mecognize GERD in this population. Thenefore,
the aim of this study was to aszess te performance of the
Montresl Consensus in the diagmwosis of GERD in morbidly
obese patients

Methods
Patients

Seventy-five unselecied morhidly obese patients were
proapectively studied before baristric surgery between
March and Awgust of 2007, Morhid obesity was characier-
ized by fhe presence of body mass index (BMI) =40 kg/n®
of BMI between 35 and 40 kg."m1 with significant
comorhidity, After agreeing to participate in fe stdy,
patients underwent clinical evalustion, upper gastroin-
testinal endoscopy, eophages] manometry, and a 24-h
espphageal pH monitoring.

Patients were excluded if they had any of the following
conditions: achslasia, gastroesophagesal surgery, or use of
proton pump ishibitors (PPls) prior (<7 days) to esophageal
function tests The study was spproved by the ethical
committee of the Hospital de Clinicas de Porto Alegre.
Informed consent was obtained for every participant,

Clinical Evalustion

A sandardized procedure was carried oot to assess clindcal
dats previously i esophagesal fimction e, Patients werne
sked i fill in & validsted GERD symptom's questionnaine
[17], in which trouhlesome: hesrthuom and acid regergits tion
werne characterized, Briefly, this questionnaire consist of 11
questions about GERD symptons, including six for
heartburn and ome for acid regurgitstion. Each question
grades e symptom in feee levels of seveity: 0—no
sympinms; | —symptoms noticeable bot not rooklespmne;
2-5—sympipms noticeable and trowh leapmee,

Subsequendy, patients were mked about the presence of
troublesome chest pain snd extraesophageal symptons
possibly related to GERD, including cheonic cough,
suthma, and chrondc lanmgitis spmptons (hoarseness, some
theoat, and throat clearing). In the presence of sy GERD
sympidns, patients were asked to elect their chiefl com-
plaint. Prior gastroesophages] surgery and use of PPIs werne
dlso regisered, Anthropometric measures (weight, height,
and BMI) and demographic dats, incheding race and school
level, wene taken by a trained nurse.

Upper Gastmointesting] Endoscopy

Endoscopy was carried out by two endoscopists following a
standardized protocol, previcusly to esophageal fumction
tests, Patients were examined afler sn 8-hour fasting, using a
vidependoacope (Olympus GIF- 130, Tokyo, Yapan). Feffox
expphagitis was described according to Los Angeles clasi-
fication [22]. In case of eapphagitis grade A, a consemsus
ot the presence of muocpsal breaks was reached after
snalysis of endoscopic pictures by & third endoscopist,
hlinded of the patient's sympioms and pH-metry results

Ambulatory Esophageal pH Monitoring

Ezsophageal pH monioring was performed with a portshle
pH dsta recorder (Sandhill Scientific, Inc.; Highlamds
Ranch, C0O, 1T1SA) and a pH cathe®r contsining an
amfimony sensor, After calibration in pH 4.0 and 70
solutions, the catheter was insented transnasally and
positioned 5 an ahove the LES, as previously determimed
by mampametry testing, The use of PPls was discontinwed at
least T days before the study Patienk were instrocted i
keep their habitus]l daily activities and record symptoms,
foped 0F fluid consumption, and posture changes on & diary
card. On the following day, the catheter was removed and
the dats downleaded snd snalyred (software GERDcheck,
Sandhill Scientific Inc.).

Al meal pericds were excluded from pH anabysis [23].
Patients wene considered to have incressd esophageal acid

i ipcingar
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exposure if the fraction time with pH-<3 was =4 4%, during
the intal study period, 8.4% in the upright period or 23.5%
in fhe supine peviod [24] A composite score anselysis
(DeMoester) was perfomed, with a value =14.7 considerad
shnormal, Symptom index was caleulaed as e number of
symptoan episodes asspcisbed with acid reflux divided by
the iotal number of sympiom episodes, multiplied by 1009,
It was asumed as positive (R7S7) if =50% [25]. Esopha-
geal pH monitoring was considered abnommal in the
presence of incressed acid exposure, increased DeMesster
composite score andior RS

Deefinition of GERI

The presence of GERD was assessed by two simulated
approaches The gold standard approach defined GERD in
the presence of toublesome typical GERD syngptoms,
refh esophagitis, andfor abnormal pH mondioring. Typdical
GERD synptoms included hearthum and acid regurgimtion
with intensity and frequency enough to be judged trouhle-
some by the patient. Patients with non-troublesome typical
GERD sympioms were also considered to have GERD if
reflux esophagits andfor abnosmal pH monitosing were
found &t complementary investigation.

The spproach with the Montreal Consensus defimed
GERD depending on sympivm preseniation amnd endosonpdc
findimggs [145]. The disease was recognized in the presence
aof troublesome GERD synptoms, Patients were further
classified a5 having esophageal or extraesophageal syn-
dromes acoording to the pattern of symptoms, ie.,
troublesome hearthum, acid regurgitation, and chest pain,
of troublesome cough, hrmgits, and asthims Aoconding to
the Montreal Consensus, e presence of GERD symptoms
with frequency snd intensity not sufficient to be trouble-
some does not characterize GERD and therefore these
patients should mot deserve further investigation, Comple-
mentary evalustion with endoscopy was carmed oot in
patients with roublesome GERD sympioms to identify the
presence of esophageal nueoss injuny,

Swmfistical Analysis

Dats are expressed & mean+S0. Qusntitstive variables
werne first tested for Ganssian distribution. Unpaired ¢ st or
Mann—Whitney test was employed when appropriate.
Categorical variables were anslyzed using chi-square test,
The performance of the Montreal Consensus in the
disgnosiz of GERD was asessed by the calculstion of st
sensifivity, specificity, and predictive values, wking the
gold standsrd approach as referential. The Consensus
performance was determined asswming GERD prevalence
values of the own study population and from reponted

) et gar

dats in morhidly obese patients [21]. Test performance
was assessed using WinPEPl version 4.1 [26]. A P value
of <{L05 was acceped a5 indicating statistical significance.

Resulis
Patients

All enrolled patients conpleted the study. There were 23
men and 52 women, with mean age of 37 years (range 18—
61 years) and sverage BMI of 451 ko'm® (mnge 353-
E‘.".Tkg.l'nf}. Moat patients (96%]) wene white Braeilians,
while fwee patients were nmltirscisl Brawilins, Ouot of
the 15 patients, &4 (85%) had low education level, wheress
11 {15%) reported to have gradusted from high school.

GERD According i fhe Gold Standsed A ppooach

The dizgnostic algorithm is presented in Fig. 1. Patiens
werne firdt clamsified depending on the clinical presemntstion:
41 patients had froublesome GERD symptoms (Group 1),
seven had mon-troublesome GERD sympioms {Group 20,
and 27 dended any reflux sympioms (Groop 3]

Complementmry investigation of Group | revealad
objective GERD parameters in 33 patients (B{%%). Esoph-
ageal pH monioring was abmormal in 29 patients; 27 had
increased acid exposure (1003+5.2%) and increased
DeMeester soore (3644 17.5), of which 11 had R™S for
hearthurn, omne patient had inessed DeMester scom
{19.4) with normal acid exposure, snd one patient had
R™8" for hearfum with mormal acid level, Endoscopy
revealed reflux esophagitiz in 27 patients: grade A (a=14),
grade B (n=9), snd grade C (n=4). Eight patients showad
no pathological findings at conplementary investigation.
These patients were considered & have GERD by the
presence of troublesome GERD synptoms.

Groap 2 had six patients (86%) with objective GERD
parameters: five with increased acid exposure (17, 1%+
109%) and i ressed Do Moester scone { 57_6432.9), of which
one had B8 for hearthom, and one patient with B™5 for
hearbumn and normal scid levels Reflux esophagitis was
found in five patients grade A (#=3) and grade B {n=2).
Omne pafient with non-trooklesome GERD synptons was
claszified = “no GERD™ by lack of patholeical findings.

Complementary investigation of Group 3 showed objec-
tive GERD parsmetess in 10 patients (37%): nine had
incressed acid level (6.7%+28%) at pH monitoring, of
which seven showed incressed DeMeesier scome (284+
112}, Reflux esophagitiz was found in three patients (grade
Al). Seventeen patients had no findings compatible with
GERD.
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In towl, 18 out of 75 morhidly obese patients were
considered & “no GERD™ after clindcal and complementany
evaluation. The comparisns between patients with and
without GERD showed o significant dif ferences regarding
age (IRT+H2.6 va 339+133 years; P=0.0AT) and sex
distribation {mak, 35% va. 1T%; P=0.239). Regular use of
PPl was reposted by eight patients Of these patients, seven
had abmormal pH monitoring and six showed meflux
expphagitiz st endoacopy,

GERD According to the Monteal Consensus

The diagnoatic algorithm is shown in Fig, 2, Ouot of the 75
patients, 41 had trouhlesome typical GERD symptoms by
clinical evalustion. In these patients, upper endoscopy

Fig. I GERD according to the
Momireal Comsersos. Patients
were cons dered do have GERD
in the pesence of troablesome
reflax sympioms. Thoss patiznts
who denied fromblesome GERD

sy mptoms had not inves Sgated

34 patients wihout |
frdher

GERD

Th MCREIDLY OBESE PATIENTA

Mt fecHya GEPD parmetars | I 10 th ofesiras GERD pa-vmeans |

revesled normal esophagesl mucoss in 14 (34%) and reflus
exophagitiz in 27 patients (66%)

The remaining 34 patients were classified as “no GERD™
by the ahsence of tooblespme reflux sympioms, The
comparizons between patients with and withowt GERD
revesled no significant differences regarding age (393498
va. 3544 11.4 years; P=0.118) and sex distribution {male,
2% wa 35%; P=0.428).

Chest pain wa reporied by four patienk in whom
hearthurn was the main sympiamn. Atypical GERD symp-
todrs wene reporied by 14 patients five with chrondc cough,
five with cheonic laryngeal synpiems, and four patient
with both cheonic cough and lanmgeal synpioms, These
patients had hearthum or acid regurgitstion as fthe chief
complaint,

GERDn =41}
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Tahle | Performance of S Montreal Corsersmas in the diagnosin of
GERT compared wigh the gold standasd appmach

Test performance Mondreal consan s
[ pemendage (35% oomfidence imterval |
Speaficy 100 (&2 =100y
Sensivity T2 [(39-EE)
Puositive predictive valos 100 {346 =100y
Negative predictive valos 47 (37=5T)

Performance of the Montreal Consensus in fee Disgnosis
of GERID

The Montreal Consensus showed high specificity, subopti-
mal sensifivity, high positive predictive value, snd inme-
diate megative predictive value in the disgnosis of GERD
afer comparizon with the gold stand srd approach (Table 1).
Drisgnoatic accuracy of fe Montreal Consensus was TR T%.
This per formance was calculated spplying the prevalence of
GERD found in the study population (76%). By cakculating
test performance with a reported GERD prevalence of 600G
[21], a deerioration was observed in ik negative predictive
value (0% [95% Cl: 61-TE%W]), while test specificity and
sensifivity remained unchanged.

THscussiom

Gastroesophageal reflux disesse and obesity have gainad
particular attention by i significant inpact on global
public heslth [2, 3, 11, 27]. Both dizesses heve been
amopcigbed with lethal conditions, such as esophagesal
adenccarcinoma and morhid obesity [9, 28 29]. Thi
phenomenon chins for disgnostic tools of widespread
application, able to stndsdize patient selection in hoth
resgarch and clinical peactice. A gobal evidenes-basad
consensns on GERD has been recently proposed to fulfill
the above-mentionad gap [16]. Based on this, we msessad
the performance of e Montrea] Consensus in the disgnosis
of GERD in morhidly obese patients. Test performance was
determinad after comparizon with 2 gold standard sppeoach
fine GERI,

The aspplication of the Montreal Consensus had an
sccuracy of TR 7%, with high specificity and suboptimasl
senaitivity in the diagnosiz of GERD. Posttest probahility of
the dissase was high after a positive result, following it
optimal specificity. However, posttest probahility of GERD
was relatively high (47%) after a negative result, since
nearly half of patients labeled s “ne GERD™ schally
showed ohjective GERD parameters at the gold standsed
approach.

The high specificity of the Montreal Consensus is linkad
to the fact that troublesome typical GERD sympivms ane

] ipcingar

synonymous with the disesse imespective of addifionsl
investigation [16]. By using a properly approach to
charscterize these synptoms, the specificity of the Montreal
Consensus s expected to be high, independent of the sndy
population. The key point of this phenomenon iz the
accuracy of fe method spplied o chamcierize synptoms.
W believe that our approach was satisfacinry based on the
application of 4 srectwred GERD symptom's questionnaine,
validated o our native langusge and able to differentiste
between troublesome and non-troublesome bypical meflux
sympioms [17].

By comparing with the gold standsrd approach, the
Montreal Consensus reached suboptimal sensitivity in the
diggnosis of GERD., Missing patients were those who
reported non-rouklesome symptoms or dended meflux
sympivms, Complementary investigation with endoscopy
and pH monitring revealed objective GERD parameters in
approvimately half of these patients Consequently, the
negative predictive valuwe of e Montreal Consensus for
GERD recognition was melatively high in our stody
population. The adoption of & lowe GERD prevalence in
the snabptical model [21] did not change test sensitivity and
apocificity, but deteriorated its negative predictive valoe.
Thiz finding may be due o the effect of local disesse
prevalence and should be considered for clinical decisions
in different popolations investigated with the Momntnes]
Consensus [30].

GERD was highly prevalent in our stdy population,
raizing methodological concems Participants were candi-
dates for bariatric surgery who fulfilled the criteria for
charscterization of morhid obesity, After agreement i
participate, patients were consecutively included im the
study, independent of the presence of GERD synptoms.
The high rate of ohjective GERD pamameters found at both
analysis of complementsry data, including revision of
endoscopic mages of patients with small (<5 mm) mueoss|
heeaks, a condition potentially eposad to misinterpreation
[31]. In addifion, we adopted higher referentisl valoes [24]
for classification of acid exposure than those moutinely
employed in our service [32].

Several studies have described an sssocistion betw een
obesity and GERD, including crescent rakes of meflux
espphapitis [5, 6, 8 33, 34], incressed esophageal acid
exposure [35], and abnormal visceral sensation [20, 217
Racial influences and acicocomomic fGoies may ako
contribote to GERD in obese individusls It has been
recently shown that an incressed obesity may dispropor-
tipmately increase GERD synmpitoms in white populations
[36]. In addition, a link hes been suggested between low
socipeconoaic stats and meflux symptoms [37]. Moseover,
the mechsnisms by which severe overweight provokes
more meflux and consequent esophageal mucess damage is
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mit clesr, bat the combination of gasirossophagesl junction
ovirsress and shnommal esophagesal sensitivity & likely
invobved [14, 211

In summary, we msessed the performance of the
Monireal Consensus in the disgnosiz of GERD in morbidly
subopimal sengitivity in the diagnosiz of GERD. A
reluively high negstive predictive vale was demonsirated
by #he lack of recognition of ohjective GERD parameisrs in
patients withoot trooblesome reflux symptoms. These
findings indicate that the Montreal consensus iz not
sufficient to diagnose all patients with GERD, and thet
fimihir investigations should be performed routinely in
patients who do not present with troublesome typical
GERD symptoms. This is panticulardy important s baristric
surgery may interfere with e gastroesophagesl barrier, amd
promote GERD, especially when surgical wchniques such
a5 gasivic banding, sleeve gavtrectomy, or vertical bamnded
gastroplasty are employed.
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CONCLUSAO

A progressao universal da DRGE pode ser, pelo menos em parte, atribuida ao
aumento da obesidade. Essa associacdo, cada vez mais frequente na pratica clinica,
implica tratamento com o objetivo de perda ponderal e reducdo da exposicdo da
mucosa esofagica ao dcido. O Consenso de Montreal foi cuidadosa e criteriosamente
estabelecido no sentido de definir propedéutica clinica para DRGE baseada
essencialmente em sintomas. Nosso primeiro estudo confirmou as limitagdes do
Consenso de Montreal na avalia¢do das sindromes esofagicas em pacientes com OM,
reforcando a  necessidade de avaliagdio endoscOpica  complementar,

independentemente da ocorréncia de sintomas desconfortaveis de DRGE.

Nosso segundo estudo demonstrou que, embora o pH da bolsa géstrica se
mantenha acido e ndo seja realizada hiatoplastia mesmo em pacientes com hérnia
hiatal, houve resposta favoravel nos primeiros seis meses de pods-operatério em
relagdo a sintomas e esofagite apés a GYR. No entanto, resultados a longo prazo sdo
necessarios. Finalmente, pela avaliagdo de nossos estudos de revisdo e pelos estudos

originais, chegamos as seguintes conclusdes:

1) a abordagem pelo Consenso de Montreal limita a identificagio de DRGE
em obesos morbidos, sendo recomendada a investigagdo mesmo em pacientes sem

sintomas desconfortaveis de GERD;

2) sintomas de DRGE, exposicdo acida do eso6fago e injiria mucosa do eso6fago

apresentam resposta favoravel com a GYR;

3) melhora radiolégica ¢ observada em metade dos pacientes, a qual ¢
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positivamente associada com alivio de sintomas;

4) nao ha melhora dos distirbios motores do esofago com a GYR:

5) resultados a longo prazo sdo necessarios para confirmar essa operacdo como

técnica de escolha para tratar DRGE mesmo em individuos com obesidade leve.
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ANEXO 1. APROVACAO DA COMISSAO CIENTIFICA E PESQUISA E ETICA

EM SAUDE

HCPA - HOSPITAL DE CLINICAS DE PORTO ALEGRE

Grupo de Pesquisa e Pés-Graduacgao
COMISSAO CIENTIFICA E COMISSAO DE PESQUISA E ETICA EM SAUDE

A Comissao Cientifica e a Comiss&o de Pesquisa e Etica em Saude, que é reconhecida pela Comissao
Nacional de Etica em Pesquisa (CONEP)/MS como Comité de Etica em Pesquisa do HCPA e pelo Office
For Human Research Protections (OHRP)/USDHHS, como Institucional Review Board (IRB0000921)
analisaram o projeto:

Projeto: 06-580 Versiao do Projeto:  06/02/2007 Versdo do TCLE: 20/03/2007

Pesquisadores:
RICHARD RICACHENEVSKY GURSKI
CARLOS AUGUSTO SCUSSEL MADALOSSO

Titulo: AVALIACAO DA DOENGA DO REFLUXO GASTRO-ESOFAGICO EM PACIENTES
COM OBESIDADE”MORBIDA ANTES E APOS GASTROPLASTIA VERTICAL COM
ANEL E DERIVACAO JEJUNAL EM Y DE ROUX.

Este projeto foi Aprovado em seus aspectos éticos e metodolégicos, inclusive quanto ao seu Termo de
Consentimento Livre e Esclarecido, de acordo com as Diretrizes e Normas Internacionais e Nacionais,
especialmente as Resolugdes 196/96 e complementares do Conselho Nacional de Satde. Os membros do
CEP/HCPA n&o participaram do processo de avaliagéo dos projetos onde constam como pesquisadores.
Toda e qualquer alteragdo do Projeto, assim como os eventos adversos graves, deverdo ser comunicados
imediatamente ao CEP/HCPA. Somente poderao ser utilizados os Termos de Consentimento onde conste
a aprovacao do GPPG/HCPA.

Porto Alegre, 20 de mar¢o de 2007.

e Clggsell
GPPG e CEP-HCPA

4
Coorder(:
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ANEXO 2 . TERMO DE CONSENTIMENTO APROVADO PELO GPPG

Ficha
Paciente

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Vocé tem indicacio de realizar uma cirurgia de redugdio gastrica com derivagdo
jejunal para tratamento da obesidade morbida. Para tanto, serdo necessarios alguns exames
rotineiros tanto antes como depois da cirurgia.

Vocé estd sendo convidado para participar de um estudo que tem por objetivo
avaliar o efeito desta cirurgia no controle do refluxo gastroesofagico.

Se vocé aceitar participar do estudo. além dos exames ja indicados para a
realizacdo da cirurgia, vocé respondera a um questionario para avaliar seus sintomas e
devera fazer mais alguns exames:

Os exames especificos para essa pesquisa sdo:

e Estudo radioldgico de esdfago, estdbmago e duodeno (esofagograma
baritado)

e Ph-metria de 24h

¢ Manometria de esdfago

Estes exames serio realizados antes e seis meses apds a cirurgia. O
esofagograma baritado ¢ um estudo radiografico em que o paciente deve engolir uma
substancia chamada contraste para estudo do interior do esdfago, estdomago e duodeno. O
uso de contraste pode causar algum desconforto. A manometria é realizada por meio da
colocacdo de um catéter através do nariz, passando pela garganta e alcangando o esofago,
permanecendo por alguns minutos para medir as pressdes do esdfago. A ph-metria
esofagica de 24h ¢ executada de modo similar sendo que ficard 24h conectado a um
pequeno dispositivo com a finalidade de medir alteragdes do ph do esofago.

Apds seis meses da realizagdo da cirurgia serdio repetidos o questionario e os
exames para comparar com os resultados daqueles que foram realizados antes da cirurgia.

As informacdes individuais coletadas na pesquisa sdio de carater estritamente
confidencial. Os dados coletados serfio agrupados e expressos através de resultados
numéricos, sem qualquer referéncia ao nome ou outros dados que possam identificar os
participantes do grupo.

Todas as despesas relacionadas ao custo de exames serdo cobertas por verbas
proprias do Projeto de Pesquisa, sem custos para o paciente, que devera providenciar
apenas o seu transporte para o HCPA .

Eu, , fui
informado dos objetivos e da justificativa desta pesquisa, de forma clara e detalhada, assim
com declaro estar ciente das possiveis conseqiiéncias, complicagdes e riscos do tratamento

cirirgico a mim proposto.

HCPA | GPPG
VERSAO APROVADA
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Todas as minhas dividas foram respondidas com clareza, ¢ sei que poderei
solicitar novos esclarecimentos a qualquer momento. Além disso, terei liberdade de retirar

0 meu consentimento de participacdo na pesquisa ainda que durante o andamento da
mesma.

) profissional
certificou-se de que as informagdes por mim fornecidas terdo carater confidencial.

Fui informado que todos os custos relacionados a exames diagndsticos e o
tratamento cir(rgico serdo cobertos por verbas proprias do Projeto de Pesquisa.

Porto Alegre, de de
Assinatura do Paciente Assinatura do Responsavel pelo Paciente
Assinatura do [nvestigador Assinatura do Orientador do Projeto

PESQUISADOR RESPONSAVEL

DR. RICHARD RICACHENEVSKY GURSKI
TELEFONE: (51) 3012-3092

EMAIL:

HCPA / GPPG
VERSAO APROVADA

W obsdo
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ANEXO 3: PRODUCOES CIENTIFICAS DECORRENTES DO PROJETO

DE PESQUISA

Artigo A - Publicado no periddico Neurogastroenterology and Motiliy

Neamogastrosntero] Moti] (2009) 21, 1586=142

doi 10010050 3652982 2008 0 170x

Heartburn during sleep: a clinical marker of
gastro-oesophageal reflux disease in morbidly

obese patients

F. FORMARL = f,1 C-A- 5 MADALOSS0,9 5. M. CALLEGARIJACCHIES® & R B GURSKIY

“Laheratary of Cresophagesl Motility, ENDOPASS0, Passo Pundo-BS, Brazil

#5choal of Medicine, Universidade de Passo Fundn, Passo Fundo-RS, Rrazil

tPostCraduate Program in Sciences in Gastroenteralogy, UFRGS, Parto A legre-RS, Brazil

§Diepartment of Clinical Ressarch, GASTROBESE, Pamo Fundo-BS, Brazil

#liepartment of Statistics and Graduate Program in Genstics and Molecular Bialogy, Universidade Federal do Rio Grande da Sul,

Parto A legre. RS, Brazil

IPast-Craduate Program in Surgery, School of Medicine, Universidade Federal do Rin Grande do Sul, Parto Alegre, Brazil

Abstract Gastrooesophapeal reffux diseame [GORED)
and morbid obegity are entitfes with increasing
prevalence. New clinfeal strofegles dne comersiones
for their management The am of (his stady was 1o
agsess the prevalence of heartburn during sleep (HDS)
and whether this spmptom predicts the presence of
abfective GORD prrameters and increased hearthum
pereapiton in morbidly obese patfents. Ninsty-ane
congecutive morbidly obese patients underwent clin-
feal evaluation, upper gastroinfestinal endoscopy and
aesophageal pH monftorng HDS was characterizad
when patients replied positively o the guestion
Doy hearbum wake wou from sleepl. A General
Seore for Hearthurn (GSH) ranging batween O and 5
wits assessed with the gquestion ‘How bad is ypour
bearthum. HDS was reparted by 33 patients (56%)
More patfents with HDS had abnormal acld contact
time or reflux oesophagitts than patents withoot
HDS (0% ve 57%, P« 0001). HDS had a positive
predicyve walue of P% (0005 OF B2-08), sensitivity of
SR% (05 CF 37-40%) and specifleity of P3% (005 CF
Fr0R%) for detection of GORD. A higher propostion
af patfents with HDS perceived hearthurn precedad
by acid reflux in divmal (3% ws P P < QUO01)
periods during pH-metry. HDS padents showed
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higher GSH (24205 ws 1L7z04 PF<000010)
compared with patients whoe denfed HDS  but
reported divmal bhearthburn HDS oceurs fn g signi-
fleant minority of potents with morbid obesity and
hag  high  pogitive predictive valpe for GORD.
Sympromatic reflux during the sleep seems o be a
murker of increased heanburn perception in fhis

population

Keywords  pastro-oesophageal  reflfux disease,
heartbum, morbid obesity, reflux cesophagitis, sleep.

INTRODUCTION

Gastro-oesophageal reflux disease JGORD] and obesity
are increasing worldwide ' Both dseases are assod-
ated with negative impact on quality of life and
substantial economic burden*® A link between obes-
ity and GORD has been suggested, sinee studies have
recognized obesdty as an independent risk factor elther
for sefluk symptoms, emsve oesophagitis, Bamett's
metaplasia or oesophageal adenocarcinoma "2
Becent studies have shown that sympromatic moe-
tumal reflux is a frequent condidon in pademts with
GORD and associates with sleep disturbance and
decressed bealth-related quality of life **—* In addition,
moctumal eflux is a well-known cause of respdratony
complications and more severe oesophageal mueosa
damage, including refux osophagitis with peptic
stricture and Bamett's metaplasia '™ Although sleep
disturhbance has been often descdbed in patients with
maoehdd ohesity, most studies have focused on obstrue-
tve sleep apnea syndrome rather than on moctumal
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reflux as the source of sleep compromising *' = Pur-
themuore, there 15 evidence indicating a close imter-
acting  between obesdty, noctwrnel reflux and
respiratory symptoms, *

Theoretically, patemnts with modhdd obesity are at a
greater risk of noctumal refux and it complicatiomns,
mainly because of the combination of increased stress
over the sesophagopastie junction and visceral hypo-
semsdtivity, the latter ecemtly deserdbed in patents
with morbid obesity *"* However, the role of heart-
bum during sleep [HDS| a8 representative of nocturnal
reflux amd its potendally assocated objectve reflux
parainetes such & inefeased acid contact Hime | ACT]
and reflux oesophagitis is lacking in morbddly obese
patients 2832

We hypothesized that soctumal seflusx, cindeally
detected by HDE, is prevalemt in patems with morhdd
obesity and predicts the presence of objective GORD
parameters, Additionally, HDS mdght be a cindeal
marker of lncreased hearthum perception in this
population. Therefore, the aims of this study wenre to
assess in mochidly ohese patents: (i} the prevalence of
HDE; (4] whether HDS predicts the presence of obfes-
tive GORD param eters; and {id] f HDS assocates with
increased perception of heartbum.

METHODS

Patients

Minety-ome consecubve morbddly obese patents |body
mass index [BMI) » 40 kg m, or BMI » 35 kgm™ in
combination with relevant comorbidity] weme pro-
spectively studied before baristde surgery between
March and October 2007 ot the EMDOFASS0, Passo
Pumnido, Braed Afer agreement to pardcipate in the
study, patients underwent assessment of GORD
SYmpbims, upper gastrxdmtestimal endoscopy and
ambulatory sesphageal pH momitoring. Patients with
HD% were compared with patems withow HDS
regarding objective reflux parameters and beartbum
perception. The study was approved by the ethical
cominittee of the Hospltal de Clindeas de Podto
Alegre. Informed consent was obtained from every

participant.

Assessment of GORD symptoms

CORD ayin priodns were assessed by means of a GORD
Symptom Questionnaire j[GORD-50 validated to the
native language™ The gquestonnaire was systemati-
cally applied by a teained mnurse before comple o mtary
investigation. Amomg sx questions abowt heartburn,
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e questdon assessed HDS, ome evaluated daytime
hearthurn and one provided a Gemeral Soore for Heart-
bum (CGSH]L HDS was characterzed when pateints
meplied positively oo the gquestion, Does bearthum
wake you from sleep?’. Daydme hearthum was evalu-
ated with the queston, ‘Hearthurn when standing up?®,
whereas GSH was assessed with the question, “How
had is your bearthurn?’, with all questons mnging
between 0 and 5 as follows: 0 - mo symgtoms,
1 - sympitoms noticeable but not  toublesome;
2 = symptoms nodoeable and troublesome, but mot
eviery day; 3 - symptoms toublesome every day;
4 - symptodns affect daily actwities; amd 5 - syinphoans
are incapacitating. Patents were considered to wake
from sleep due to hearthum when replied 1 or mode to
the HDS question.

Upper gastrointestinal endoscopy

Endosacopy wat carded out by two endoscopists
following a standardized protoocs], previously to oeso-
phageal functon tests. Pademts were examimed after
B-h fasting, using a wideoe tdoseope O] yvingpes CIF-130,
Tokyo, Japan|. Patients stopped the wse of acid-
suppressive medicadons, induding peocon  pump
tnhibdtoms amd HA-bloclkems, at least 10 davs befose
the procedure. Feflux oesophagitds was descobed
according to Los Angeles classifcaton™ Briefly,
mucosd] breals [(one or more] without extemssdon
between the tops of two mucosal folds were classifed
as A <5 mm lengthl or B (=5 mm lemgth|, whereas
miucosd] hreals jome or more] showing lateral esten-
slns were classifed as O [<75% of the ossophageal
circumference] or D [>75%). In cise of oesophagitis
prade A a consensis abowt the presence of muoosal
breals was feached after analysis of endoscopde ple-
tures by a third endoscopdst, blinded by the patemt’s
symptoms and pH-metty resulis.

Ambulatory oesophageal pH monitoring

Oesnphageal pH momtodng was pedormed with a
portable pH data secorder (Samdhill Seientdfe, e
Highlands Banch, OO0, USA)] and a pH catheter oon-
taining an andmony semsor. Acld-suppressive medica-
Hinied were stopped ot least 10 days before the study.
After calibeation in pH 40 and 7.0 sodudons, the
catheter was inserted tramsnasally amd posidoned =t
5 em above the prosimal border of the lower oesnqdu-
geal sphincter, as previously determdned by mamome-
try. Patemts reconded the dme of food or Auwdd
comsumption and posture chamges on a dary cand
Patients were asked not to eat between meals and to
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preferably dank water dunng the recording. They were
imstructed to stay uprght during the davtime. On the
following day, the catheter was removed and the data
downloaded and analysed [BioView pH; Sandhill Sa-
entifie Inc).

Acid reflux was defined a5 a sudden drop in oeso-
phageal pH to below 4. All meal pedods were excluded
from pH analysis® Patents were considered to have
abnormal ACT if the fractdon dme with pH < 4 was
=42% dutdng the total study period, >6.3% in the

upright pedod or =1 2% in the supine period®” Symp-
tom Index (51} for heartbum was calculated as the

number of symptom episodes preceded by acid efux
within 2 min, dwided by the total sumberof symptom

epimhhus.mulﬁp]iedh? 1. 51 was eomsd dered positive
if =509 144%

Definition of study outcomes

Objectve reflux parameters were chatacternzed in the

presence of either reflux oesophagitds at endoscopy
ferades A-10 of Los Angeles) or abnommal ACT ot pH
maoaitoring (total, uprght or suplne periods]. Increased
hearthum percephon was assessed subjectwely by
comparisons of GSH between patients with HDS and
patients withowt HDS but with diumal hearthom amd
objectively by the comparison of the 5 for daydme
hearthum during pH monitoring between groups.

Data are presemted a5 mean = 50 of when otherwise
sated. Pamametrie [(Studenmt’s] of non-patametric
(Mann-Whithey| (-tests were wsed to compare values
hetween patents with and without HDS depending on
the vadahle distdbuton by wing GraphPad Prsm 4
GraphPad Software, Inc, 5an Diego, CA, USAL
femnces in proportons were tested wing chi-
squared test or Fisher exact test. A muldvadate logistic
megression analysls was camied owt to evaluate the
e lation between HDS, reflux oesophagits and day- and
mightdme ACT. For this purpme, both day- and
mightdme ACT were dichotomdzed in  mocmmal)
abnormnal using the cut-offs of 6.2% amd 1.2%, respec.
dwvely. Logistie megresion analysls was performed
wsing SP5S vemdon 13 (SPSS Inc, Chicago, ILL, USA].
Statistical signifcance was considered if P < 0U05.

The wield of HDS 2 predictive of QORD with
objective meflux parametes was estimated by the
caleulation of HDE accwracy, sensidwity, specificity
and predictive values, mking the prevalence of GORD
of the study population as reference. Test pedformuance
wis caleulated using WinPEPI vesion 4.8,
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RESULTS

Patients

Minety-one patients completed the study. HDE was
teported by 33 patients [369%; 95 CI27-47%], praded 2
follows: 5 patents | 15%] with HDS noticeable but not
troublesmme; 23 patients [70%] with HDS aotceable
and troublesome, but mit every day; and Spatdemts|15%]
with HDS noteeable amd troublesome every day. When
the study populstdon was stratifed acconding to the
report of daytime heabum (8 = 54], HDS was found in
Gl % (95 CI 48-T3%] of the patients (0 = 33]. Demo-
graphic data amd anthropometric measurements are
presentedin Table 1. There wasa trend for patients with
HOE tobe older than patients withowt HDS, whe reas sex
distribution was simdlar between groups. Mo sigmficant
difference was olserved companing amthropometric
measuements between patients with and without
HDE Out of 21 patemnts, 11 reported the wse of paotom
pump inhibdtors in the last momth before stopping the
medication forendoscopy and pH monitoring. OFf these,
10 patients had HDS while | demied HDS [30% vs 2%,
P < Q1)

Objective GORD parameters

Ot of 33 patents with HDS 31 [94%] showed ether
abnommal ACT or refux oesophagitis, whereas in those
who denied HDS (8 = 58], objective GORD parametes
were found im 33 (57 %] patients | P < QLOD1]
Abnormmal ACT was sigmfcantly more frequent in
patients with HDS during both socturmal (67% ws
6%, P<001] and dumal [64% ws 31%, F<0.01)
pericds. As shown in Fig |, the percentage of dme
with pH < 4 was significant]ly higher in patients with
HD% for both noctumal [4.2% [0L1=748%] v (3%
0=27%) FP<005 and diwrnal pededs [74%

Tahle 1 Demographic data and anthropometric measure-
ments of patients with and without HDE (o = 21)

HDE o= 53] Mo HIOS (o= 58] P
Demagaphy
Male, o (%] 101 (33 17 (29] 04889
Age mean 41 2 [18=59] BALE [18=51] 0050
[Tangz|
Anthropometry,
mean (range]
BT 445 (35354 5] 454 [36=£T.T] 0413
Waist 1361 (95164 1295 (106163 0375
cir cumference
Wadst-hip ratio 095 (0.72=108] 097 (L76<1.16] 0480

HIE, hearthum during sleep; BMI, body mass index.
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(55=122%] vs 3.9% {1.9-8.4%} "< 0L001] when com-
pared with patents who demed HDS.

Refux ossophagits was signifcantly mde oofm mia
in patents with HDS thanin those withowt HDS [85%
v 24%, < 0L0001], 2 presented in Fig. 2. In patemts
with HDE, oesophagitis was dhtent in 5 patents, grade
A dn 13, grade B in 11 and grade C in 4 patents. In
patents without HDS, oesophagitis was absent in 44
patents, grade A in 11, grade B in 2 and grade C in 1
patemnt. The comparison of the proportion of patents
with oesophagitds grade B or more hbetween groups
revealed a tend for padents with HDS to have mose
severe oesophlagtis (4% vs 1%, P = U057

Taldng all patients with shnormal mghtdme ACT
(22 wiith HDE amd 21 without HIS), the prevalence of

Refluy oesophagitis

—

Bysc83883

EEmHDE (n= 1)
B HOE (e 587

..i
=
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=

Figure 2 Presence and grade of refiux nesophagitis in patients
with and without hesnthum dusing sleep [HDS]. Reflux
aesaphagitis waa signifi cantly more common in patients with
HDE than in thoss who denied HDS (*F < Q0001 A trend
wis ohserved for more severs mucoaal damage (nesophagitia
grads B or mare] in patients with HDS (4 F = 0057,
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reflux oesophagits was signifcantly higher in HDS
patents 91% ws 33%, F« 0001

Positive and negative predictive values of HDS

Test perfirmance wat caleulated taldng intd scoount
the GORD prevalence of the stwdy populaton [l
Dhagnostic accumacy of the HDS for GORD with
abjectve parameten was61.5%. As shown in Table 2,
HI showed moderate sensitivity and high specificty
for detection of GORD. Accondingly, HDS showed high
positive and low negatdve predictive values for GORDL
Controlling for day- and sdghttdme ACT, the eport of
HDE had an adjusted odds ratlo (OR] of 13.3 (095 CI
4242 3 P = 0001 for refux cesophagitis.

Increased heartburn perception

Diata regarding GS5H and reflux-ssocisted beartbum
dudng pH mondtodng are presented in Table 3.
Patients with HDS showed sgnifcantdy higher CGSH

Tahle ¥ Perdfarmance of hearthum during sleen | HIE) as a test
for detection of gastro-oesophagea] reflux disease with abjec.
tive refiux paramet ers in morhidly ohese patients (n = 91

HDE
Teat perfarmance % (095 CT)
Sensitivity 48 (37-60]
Specificity 93 [77-95]
Positive predictive valus S [B2=9E)
Megative predictive vale 44 (3750
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Tahle 3 Hearthum perception assessed by means of general
scare for hearthum at Gastro-Oesaphageal Reflux Dhissase-

Symptom Questionnaire ([ GORD-50] and reflux-assodated

daytime heartbum at ossophageal pH monitaring

HDE Mo HDOS
Hearthum peroegtion (= &3] [m=58] P
General scors (CORDRS0* 246 = 06 L7105 <0001
Reflux-associated daytime 13 (39] 59 w0001
hearttumn, o [ %]

*Ma hzarthum during sleep (HD5]| patients were those wha

compared with patents who denled HDS but meported
daytime hearthum. Compared with patents withowt
HDE, a significantly higher propordon of patients with
HDS had daydme heartburn preceded by acld refux
{81+ during ambulabory oesophageal pH mondtodng,

A logistie megression analysds was performed o
assess the effect of dayvtime ACT on HDS comtrolling
for mightdme ACT. The adjusted OR of abnommal
daytioee ACT was 3 025 O 12-78, P (U024
whereas the adjusted DR of abnormal nghtdme ACT
was L6 (095 CT L.00R-4.7, F= (.049).

DISCTISSIOMN

The development of new dindeal strategles is
corpemtone to help in the management of important
dseases such as QORD and morbid obesity' ™ Taking
this im0 account, we evaluated whether a simple
question as Thoes bearthburn wake you from sleep?” is
predictive of GORD in morhidly obese patents.
addition, we astessed how fequent is HDS in this
populaton and if HDS mdght be a cinical marker of
imcreated bearthum perception.

The main Andings of this study were: {i] HDS is
melatively frequemnt in modddly obese patiemts, affect.
img approsimately ome-thind of the patemts; {ii] a
positdve report of HDS has high predictive value of
CORD with objective reflue parameters; and (i) HDS
is assndated with increated percepton of hearthum in
divrmal periods.

HDS was found in a signifcant minority (36%) of
patients with morhid obesity evaluated before badatric
surgery. HDS was assessed by means of a validated
questHonmaire adapted to the native language of the
study populstion and designed to approsch GORD
symptoms, ineluding HDS, daydme heartburn amd a
general score for beantburn™ Our patents were
oconsecutively included in the study, independent of
the presemnce and sevedty of GORD  sympbodns.
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Therefore, the prevalence of HDS muight be applicable
tr a gemeral populaton of candidates o badatric
surgery rather than GQORD patients with moddd
obesity. Recent stinies have reported significant rates
of noctumal heartbum in dffernt populatons, as-
sesged by means of structured questionnaies In a
fanilom-sample telephome sumvey conducted in the
general US population, Farup &f ol ™ found an owerall
prevalence of noctumal GORD of 10%. In a lamge
sample of adults with beartbum, Shalker 1 al *® found
a prevdlence of moctumal symptoms of 79%. In the
cument study, when stratdfed acoording to  the
presence of daydme hearthum, HIDS was reported by
mearly two-thinds (&l %] of the patemts.

HIDS showed high posidve predictive value, moder-
ate sensitwity and high specificity for detecton of
GORD with oljective parameters 1n our study popula-
todn. The high positive predictve value [94% ) either for
reflux oesnphagitis ot endoocopy or increased acid
expisure at pH-mety sugpests that HDS has good
utility im the cinical practce. In contrast, it negative
predictive value was low, as only 44% of the patients
who dended HDS had absence of objecdve GORD
parameters. Apart from the higher prevalence of reflux
oesnphagits in HDS patients, a tend was observed for
more severe esophagitis in these patients. In agree.
meemt with this, several reports have sugpested an
asmnciation between noctumal reflux and oesophageal
muonsa damage, including pepte strcture and Bar.
rett's oesophagus 4% Lagergren ot ol '* desedbed an
increated risk of ossophageal adenocarcdnoma in
patients with noctumal GORD symptoms. MNote-
worthy, approdmately lalf of our patients with
increated noctumal acid exposure demed HDS,
partculardy those without eluk-assodated mueosal
beedks Curously, recemt meports have sugpested a
phenomenon of wisceral hyposensitvity in patients
with mochid obesity, as either ossophageal motos
disorders or pathological reflue have been frequenty
found in asymptomate patents* ¥

The mechamsms involved in the reladonshp
between morhid ohesity and HDS are complex. HDS
implies that the stimulus peovoled by the reflux of
gastric contemt on the oesophageal muoosa s elther
strong enough to wake the patient foom a stable sleep
of concurrent with perods of arowsals, which in turn
facilitites the percepton of beartburn, The Anding of
higher nocturmal acdd exposure in patients who
reported HDS partially supports the Amt hypothbesis.
O the other hand, the ssociation of decreased sleep
quality frequently found in modddly obese
patients, 4 with higher rates of nocturmal GOR
falses the chanee of casual oecwurrence of refux dudng

& M08 The Authars
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pednds of arowsals, favoudng the later hypothesss
Furthemnore, the high prevalemce of mefunt-assmeated
mneosal brealks found in patdemts with HDS likely
comtabutes o semsitize the ocesophageal mueosa during
the sleep. In agreement with this, the Anding of reflux
cespphagitis in owr study populaton was 13 times
more likely in those who reported HDS.

T owr knowledge, this is the Arat study indicating
thit HDS may be a clindea marker of oesophageal
semmitizaton to efu We found that modsddly obese
patents with HDS had inereased heartburn pe reeption,
either by subjectdve or objectve assessment. The
subjective evidence ocomes from a higher genenal
hearthurn seore in HDS patients compared with
patents withowt HDS. Por such compadsoms, we had
the cautdon to exclude fom the group of patents
withowt HDS those who denied heatbum. The objec-
tive evidence comes from the amalysis of the 51
obtaned dudng cesophageal pH mondtodng. Moe
patents with HDE perceived deyvtime hearthorn after
episndes of acld reflux than patents without HIS.
Interestdngly, both day and nighttdme abnormal ACT
were independemtly assocdated with HDE, a5 inddeated
by logistic regression analysis. The imteracton
between noctumal reflux, sleep quality and percepton
of QORD sympioms has been the focus of mecent
studies. Dickman gr a1 * descrbed that pemons with
wiome GORD sympioms report poorer sleep quality,
and greater acld exposure at night was melated to a
woise percepdon of sleep quality on the next day.
Schey ef gl reported that sleep deprivation is hyper-
algesic in patents with GORD. In combimaton with
our Andings, these evidences may have clindeal impli-
catinn, a8 an appropriate control of nocturmal reflux
muight decrease symptom percepton during the day and
improve daytioee funeton.

We recognize some lndtations of this study. The
absence of sleep monitoring precluded elther compa-
risoms of sleep quality on the dependence of HIS,
asdesaient of concurrent reflux and srowsals a5 the
mechanism for HDS or the interacton apnea/HDS %
The analysis of HDE with stratificatdon by respomnses in
order to compare moreles severe symptoms was ot
feasible due to a small number of patents with severe
HD%. Addidonally, the lack of a son-mochdd obese
population for compansons of HOS frequency limited
our Andings specifcally to patents with severe ower-
welght. Mevertheless, the cwrrent study strengthens
the importance of noctumal reflux in modsddly obese
patents and opens hortzoms for new research.

In concusion, we assssed how frequent is HDS in
modhidly ohese patients who are candidates to baristde
surgery amnd whether this symptom predicts the
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pesence of objective reflux parameters amnd increaed
perception of bearthum. We found that HDS affects a
sgnifcant minodty of modkdly ohese patiemts and its
repart 15 highly predicdve of GORD with objectwve
reflux data HDE accuracy and sensitdwity were both
mslerate in these patents, possibly due to obesity-
related wisceral hyposensitdwity. Moctumal reflux
strong enough to wake the patient seems to favour
the perception of bearthum in pedods of cofseous.
mess. This study suggests that questioming of HDS
should b= mutne in the atendince of patients with
maodhdd obesity, with a positdve reply being practically
synomymows of GORD.
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ABSTRACT

Background and objectives: The relation between gastroesophageal pressure gradient
(GEPQG), sliding hiatal hernia (SHH) and gastroesophageal reflux disease (GERD) is
under investigation. We assessed the role of GEPG and SHH on GERD in morbidly
obese patients. Methods: Ninety-four consecutive patients were prospectively evaluated
with esophageal manometry, 24-hs pH-metry, endoscopy and barium swallow x-ray.
GEPG was measured at expiration and inspiration, whereas SHH was characterized by
X-ray. Patients were classified as having physiological reflux or GERD depending on
pH-metry results. Patients with esophagitis and normal pH-metry were excluded.
Results: Eighty-nine patients composed the study sample (25 men, 38.3 + 11.1 years;
BMI 45 + 6.9 kg/m®). Sixty-two patients (70%) had GERD whereas 27 had
physiological reflux. GEPG was higher in patients with GERD in both inspiration (19.0
+4.3vs. 15.2+4.1 mm Hg; P <0.001) and expiration (7.5 £ 3.2 vs. 4.7 £ 3.5 mm Hg; P
<0.001). GERD was predicted either by inspiratory GEPG (prevalence ratio (PR) =
1.05; 95%CI: 1.03-1.08; P < 0.001) or expiratory GEPG (PR = 1.07; 95%CI: 1.03-1.11;
P =0.001), controlling for SHH, age and sex. SHH was more frequent (40% vs. 15%; P
= 0.026) and larger (median: 4 vs. 2.25 cm; P = 0.036) in patients with GERD. SHH
predicted GERD (PR: 1.54, 95%CI: 1.19-2.00; P = 0.001) controlling for sex and
inspiratory GEPG. Conclusions: In morbidly obese patients both GEPGs and SHH are
predictors of GERD. These findings give pathophysiological support to the higher

prevalence of GERD in this population.

Key words: gastroesophageal reflux disease; morbid obesity; hiatal hernia; esophageal

pH monitoring; reflux esophagitis
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INTRODUCTION

Gastroesophageal reflux disease (GERD) and obesity are entities with increasing
prevalence (1-4). Both diseases impair quality of life and demand frequent health-care
utilization (5-8). Several reports have shown an association of obesity with reflux
symptoms (9-12), erosive esophagitis (13;14) and Barrett’s esophagus (15;16).
Furthermore, studies suggest that an increased body mass index (BMI) is associated

with prolonged esophageal exposure to reflux of gastric contents (7;17;18).

A hypothesis to explain how obesity promotes gastroesophageal reflux (GER) is an
increased stress over the esophagogastric junction (EGJ) (19). Obesity increases the
gastroesophageal pressure gradient (GEPG), a drive force that may be crucial in the
occurrence of reflux (20-23). Apart from the GEPG, hiatal hernia (SHH) has been
implicated in the relation between obesity and GERD (24-26). A recent study using
high-resolution manometry suggested an association between obesity and both
increased GEPG and SHH (27). However, studies assessing the effect of obesity-related
disruption of the EGJ on quantitative reflux data such as esophageal acid exposure and

reflux esophagitis are scarce (28).

Morbid obesity has been increasingly recognized worldwide with recent studies
indicating a high rate of GERD in patients with this condition (29-32). It has been
demonstrated that severely obese subjects have an increased GEPG compared to lean
individuals (21). By the presence of remarkable overweight, morbid obesity might
provide a suitable scenario to evaluate the relationship between obesity, stress over the
EGJ and GERD. We hypothesized that increased GEPG and EGJ disruption associated
with obesity contributes to pathological reflux in patients with severe overweight.

Therefore, the aim of this study was to assess the role of gastroesophageal pressure
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gradient and hiatal hernia on gastroesophageal reflux disease in morbidly obese patients.

METHODS

PATIENTS

Ninety-four morbidly obese patients (BMI > 40 kg/m’ or BMI > 35 kg/m’ in
combination with relevant comorbidity) were consecutively studied between March and
October 2007, before Roux-en-Y gastric bypass. After agreement to participate in the
study, patients underwent clinical evaluation, esophageal manometry, 24h esophageal
pH monitoring, upper gastrointestinal endoscopy, barium swallow x-ray and dosing of

serum glycohemoglobin (HbAlc in %).

Patients were classified in two categories based on findings from pH monitoring and
endoscopy: (1) “GERD patients” at the presence of increased acid exposure irrespective
of endoscopy findings; and (2) “Physiological reflux patients” at the presence of both
normal acid exposure and normal esophageal mucosa. Patients with reflux esophagitis

and normal acid exposure were excluded.

The study was approved by the ethical committee of the Hospital de Clinicas de Porto

Alegre. Informed consent was obtained for every participant.

Clinical Evaluation

Patients replied to a GERD symptom’s questionnaire (GERD-SQ) (33) validated to the
native language (34), followed by acquisition of anthropometric measurements and

annotation of acid-suppressive treatments. GERD-SQ scored heartburn (range 0 — 30)
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with the sum of 6 questions (range 0 — 5 each), as worst as higher the score. A question
assessed GERD-related well being, ranging 1 to 6 as follows: 1 — very satisfied; 2 —
satisfied; 3 — unaffected; 4 — unsatisfied; 5 — very unsatisfied; 6 — incapacitated.
Anthropometric measurements were obtained by a trained nurse. Body weight and
height were measured using a Filizola scale and a stadiometer, and BMI was calculated
by dividing the weight (kg) by the square of height (m?). Body circumferences were
taken in a standing position using a measuring tape. Waist circumference (WC, in cm)
was measured at the greatest horizontal circumference between the ribs and the iliac
crest. Hip circumference (HC, in cm) was measured at the largest horizontal
circumference at the buttocks. Waist-hip ratio (WHR) was calculated by dividing WC

by HC (35).

Measurement of GEPG

GEPG was measured during esophageal manometry. The study was performed with
patients fasting 8 hours, using a catheter with 1 circumferential and 2 unidirectional
solid-state pressure sensors (Konigsberg Instruments, Pasadena, CA, USA). The
catheter was inserted transnasally into the esophagus with its distal pressure sensor
(circumferential) placed into the gastric lumen, at least 3 cm below the lower
esophageal sphincter (LES). With patients in horizontal position (head 30°), the catheter
was pulled out by 1 cm steps with intervals of 4-5 respiratory oscillations. Step pulled
was performed crossing the high-pressure zone up to 3 cm above the LES. GEPG was
calculated as the difference between gastric and esophageal baseline pressures at
expiration and inspiration. Manometric recordings were generated and stored using a

computer software package (Sandhill Scientific Inc, Highlands Ranch, CO, USA).
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Ambulatory esophageal pH monitoring

Esophageal pH monitoring was performed with a portable pH-metry (Sandhill
Scientific, Inc.; Highlands Ranch, CO, USA). After calibration in pH 4.0 and 7.0
solutions, the catheter was inserted transnasally and positioned into the stomach by
observing a pH value < 4. The catheter was step pulled and placed at 5 cm above the
proximal border of the LES. Acid-suppressive medications, including proton pump
inhibitors and H2 blockers, were stopped at least 7 days before the study. Patients were
instructed to keep their habitual daily activities and record symptoms, food and fluid
consumption and posture changes on a diary card. On the following day, the catheter
was removed and the data downloaded and analyzed (BioView pH, Sandhill Scientific

Inc.).

Acid reflux was defined as a sudden drop in esophageal pH to below 4. All meal periods
were excluded from pH analysis (36). Patients were considered to have increased
esophageal acid exposure if the fraction time with pH < 4 was > 4.2% during the total

study period, > 6.3% in the upright period or > 1.2% in the supine period (37).

Upper gastrointestinal endoscopy

Endoscopy was performed after 8-hour fasting, using a videoendoscope (Olympus GIF-
130, Tokyo, Japan). Reflux esophagitis was described according to Los Angeles
classification (38). Briefly, mucosal breaks (one or more) without extension between the
tops of two mucosal folds were classified as A (< Smm length) or B (> 5Smm length),
whereas mucosal breaks (one or more) showing lateral extension were classified as C (<

75% of the esophageal circumference) or D (> 75%).
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Barium swallow x-ray

Barium swallow was performed with patients in fasting conditions. Determination of the
presence of sliding hiatal hernia (SHH) was based on the appearance of the
esophagogastric region on the prone horizontal radiographs of the lower esophagus,
according to published criteria (39). SHH was characterized at the presence of one of
the following criteria: i. B ring located above the diaphragmatic hiatal impression; ii.
Gastric folds above the diaphragm. B ring was defined as a smooth, symmetric ring-like
indentation at the esophagogastric junction. A skilled radiologist blinded to patient’s
symptoms and esophageal function tests analyzed the radiographs, defining

presence/absence of SHH and its size in cm.

Statistical analysis

Data are presented as mean (£ SD or range) or when otherwise stated. According to
variable distribution, Student’s t or nonparametric Wilcoxon-Mann-Whitney tests were
used to compare groups in relation to quantitative data, whereas differences in
proportions were tested by Fisher Exact test. Pearson’s product-moment or Spearman’s
rank correlation coefficients were used to measure associations between quantitative
variables. Due to skewed distribution, pH and GEGP measures were log transformed to

satisfy the assumptions of the statistical tests.

Hiatal hernia, expiratory GEPG and inspiratory GEPG were tested as predictors of
GERD, adjusting for sex, age, and anthropometric measures (BMI, WHR or WC). To
accommodate known differences between sexes, WHR and WC were both reduced to a

dichotomous variable with cut-points corresponding to the median value of the study
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population (WHR-high > 1.038 for males and > 0.917 for females; WC-high > 136 cm
for males and > 122 for females). Associations between variables and GERD were

evaluated using multivariate Poisson regression analysis with robust variance.

Multiple linear regression analyses were carried out to assess the role of GEPGs and
SHH on acid exposure during total, upright and supine periods. In order to compare the
effects of different independent variables on pH measures, adjusted partial regression
coefficients were standardized (multiplied by the ratio of the standard deviation - SD of
the predictor to SD of the dependent variable) and named “beta”. In both Poisson and
linear regression analyses the coefficients were adjusted for co-variables with P values

lower than 0.20 in the multivariate model.

RESULTS

PATIENTS

Out of 94 patients, 5 were excluded due to the presence of reflux esophagitis combined
with normal acid exposure at pH monitoring. The final study sample was composed by
89 patients. Of these, 62 (70%) had GERD and 27 patients (30%) had physiological
reflux. Demographic data, anthropometric measurements, GERD-SQ scores and HbAlc

levels are presented in table 1.

Male sex was significantly more frequent in the group of patients with GERD. This
group also showed significantly worst scores for both heartburn and GERD-related well
being. No significant differences were found in relation to age, anthropometry and

HbAlc.

Out of 62 patients with GERD, there were 26 (42%) with nonerosive disease and 36
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patients (58%) with reflux esophagitis: 21 with grade A, 11 with grade B and 4 with
grade C of Los Angeles. Regular usage of PPI in the last 2 months was reported by 12
out of 62 GERD patients and by 1 out of 27 physiological reflux patients (19% vs. 4%;

P = 0.098).

Table 1. Demographic data, anthropometric
meagurements and GERD-SQ scores of morbidly obese
patients (n =89).

Phy siological reflux GERD F
n=27 n=62)
Demography

Male, n (%) 3(11) 27 (36) 0.021
Age mean (range) 36.6(18-61) 39.1(18-59) 0.343

Anthropometry
BML mean (range) 442 (36.0-53.7) 453 (35.3-64.5) 0.792
W highl, o (%) 14 (52) 35(57) 0.817
WHE high?, n (%%) 11{41) 34 (55) 0.221

GERD-§Q

Hearthurn, median (range? 0¢n-123 9(0-18) n.oo1
Well being!, median (range) 3{1-4) 4 (2-5) 0.003

Glycemic control®
Hbad o (%), mean (range) 8.3(4.3-12.3) &{4-12.77 0.481

ICutpoint: 136 cm for males and 122 om for females; 2Cutpomt: 1.038 for males and
0.917 for females, 3Range 0 (worst) — 50 (hest);, 1 = Very satisfied; 2 = satisfied; 3 =
unaffected, 4 = unsatisfied, 5 = very unsahsfied, SAwvalable m 25 patients with
physiological reflux andin 61 patients with GERD.

Gastroesophageal pressure gradient (GEPG)

GEPG was significantly higher in patients with GERD compared to those with

physiological reflux in both inspiration (mean £ SD: 19.0 £+ 4.3 vs. 15.2 £ 4.1 mm Hg;
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P <0.001) and expiration (7.5 £ 3.2 vs. 4.7 £ 3.5 mm Hg; P <0.001) — figure 1.

Figure 1. Inspiratory and expiratory GEPG in morbidly obese patients with
physiological reflux and GERD.
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As shown in figure 2, inspiratory GEPG showed a moderate correlation with both BMI

(rs = 0.447, P < 0.001) and total esophageal acid exposure (rs = 0.383; P < 0.001).

Patients with WC-high showed significantly higher inspiratory GEPG values (18.9 £ 4.7

vs. 16.3 £ 4.0 mm Hg; P = 0.005) than those with lower WC measures. No significant

difference was observed between WHC-high/low (mean = SD: 18.1 £ 4.0 mm Hg vs.

17.5

+

5.lmm Hg, P =

0.239)

in

relation to

inspiratory  GEPG.
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Figure 2. Correlations of inspiratory and expiratory GEPG with BMI (A and B respectively)
and total esophageal acid exposure (C and D) in 89 patients.
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A weaker correlation was observed between expiratory GEPG and total acid exposure

(rs = 0.224; P = 0.035). Expiratory GEPG presented no correlation either with BMI (rs =

0.110; P = 0.303), WC-high (mean = SD: 7.0 £ 3.7 and 6.4 = 3.2 mm Hg in individuals

with and without WC-high, respectively; P = 0.356) or WHC-high (7.1 £ 3.5 and 6.3

3.5 mm Hg in patients with and without high WHR, respectively; P = 0.231). GEPG

showed no correlation with HbAlc either for inspiratory (rs = 0.056; P = 0.605) or

expiratory gradients (rs = - 0.032; P = 0.768).

Hiatal hernia

Out of 89 patients, 29 (33%) had hiatal hernia, with a median size of 4 cm (ranging 1.5
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— 7 cm). SHH was significantly more frequent in patients with GERD than in those with
physiological reflux (40% vs. 15%; P = 0.026). The former group also showed larger
hernias than the latter (median and range): 4 (1.5-7 cm) vs. 2.25 (2-3 cm); P =0.036. A
negative correlation was observed between expiratory GEPG and SHH size, with
borderline statistical significance (rs =— 0.33, p = 0.077). No significant correlation was

found between SHH size and inspiratory GEPG (rs=—-0.13, p = 0.502).

Associations between GEPGs, SHH and GERD

Hiatal hernia, inspiratory GEPG and expiratory GEPG were tested as predictors of
GERD. All three variables were significantly associated with GERD in univariate
Poisson regression analyses. The unadjusted prevalence ratios (95% CI) were: SHH:
1.40 (1.09 - 1.79; P = 0.008); inspiratory GEPG: 1.05 (1.03-1.08; P < 0.001); expiratory

GEPG: 1.07 (1.03 - 1.12; P = 0.001).

Both SHH and GEPGs showed significant associations with GERD (table 2) when
considered together in a model adjusted for sex. The larger modification in the
unadjusted prevalence ratio was observed for SHH (1.40), with an increase of 10% (PR
= 1.54) after controlling for inspiratory GEPG and sex. Adjustments using a
multivariate model containing sex, age and one anthropometric measure (one at a time)

did not significantly modify the results (data not shown).
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Table 2. Multivariate associations of GEPG and HH
with GERD, adjusted for sex!.

Model Predictors PR? 95% CI P
1 Inspiratory GEPG 1.05 1.03-1.08 <0001
HH 1.54 1.19-2.00 0.001
2 Expiratory GEPG 1.07 103-1.11 0.001
HH 1.48 1.16-190 0.002

lCo-variables were considered in the model only if the respective P values
were < 0.20. Age and anthropometric measures presented P values > 0.20;
ZPR: prevalence ratio.

Table 3 presents standardized regression coefficients (beta) obtained in multivariate
linear analyses carried out to assess the effect of GEPGs and SHH on total, upright and
supine acid exposure, adjusting for co-variables with a P value < 0.20. Inspiratory
GEPG showed significant effect either on total, upright or supine acid exposure,
whereas the effect of expiratory GEPG was restricted on total and supine acid exposure.
SHH showed a significant effect on total and upright acid exposure, and a borderline
effect on supine pH values. No interactions were observed between GEPGs and SHH.
In the comparison of two predictors, inspiratory GEPG had stronger effect (higher beta
values) than SHH on total and upright acid exposure, while expiratory GEPG and SHH

showed similar B values.
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Table 3. Multivariable linear regression analysis of the effect of GEPG and
HH on esophageal acid exposure: standardized adjusted regression
coefficients (P values within parentheses).

Esophageal acid exposure
Model Variable Total Upright! Supine!
1 Inspiratory GEPG! 0428 (<0.001) 0.398 (<0.001) 0.247(0.023)
HH 0272 (0.005) 0258 (0.008) 0.207 (0.043)
R2 0.25 (<0.001) 0.22 (<0.001) 0.15 (0.003)
{(Adjusting fory® - = Sex
. Expiratory GEPG 1 0.242(0.016) 0.157(0.132) 0.281 (0.006)
HH 0.271(0.007) 0.264(0.013) 0.189 (0.061)
R? 0.19 (<0.001) 0.18 (0.006) 0.17(0.001)
{Adjusting for)? Sex Sex, age, BMI Sex

1L og transformed; 2Adjustments were made only for variables with P-value lower than 020 in
the multivariate regression model.

DISCUSSION

Obesity is an independent and modifiable risk factor for GERD (6;40;41). Although
several reports have recently assessed the mechanisms linking obesity and GERD
(27;28;42;43), many points remain unclear (19;44). We tested the hypothesis that in
patients with morbid obesity, increased stress over the gastroesophageal junction due to
severe overweight participates in the physiopathology of GERD, explaining at last in
part the high prevalence of GERD in this population (29;30). For this purpose, we
assessed the role of gastroesophageal pressure gradient (GEPG) and hiatal hernia (SHH)

on GER in morbidly obese patients candidates for bariatric surgery.



Madalosso CAS, e cols. 142

The main findings of our study were: 1. Inspiratory and expiratory GEPGs were both
predictors of GERD, which was defined as abnormal esophageal acid exposure at 24-h
pH-metry; 2. Hiatal hernia predicted GERD, independently of the effects of GEPGs. All
these associations were observed after controlling for potential cofounders, including
age, sex and anthropometric measures. Secondary findings were: 1. GERD was highly
prevalent in this young population with morbid obesity; 2. Inspiratory GEPG was
significantly higher in patients with WC-high than in those with lower WC; 3. Glycemic

control estimated by HbA 1¢ had no relation with GEPGs and GERD.

In morbidly obese patients, both inspiratory and expiratory GEPGs predicted the
presence of GERD, independently of SHH, sex, age and anthropometric measures. The
effect of inspiratory GEPG was significantly different for both upright and supine
esophageal acid exposure. However, a more pronounced effect on acid exposure was
observed in upright periods. Differently, expiratory GEPG predicted acid exposure only
in supine periods. The lack of studies showing associations between GEPGs and
esophageal acid exposure preclude comparisons with our results. In a recent study de
Vries et al found no association between GEPGs and acid exposure in non-obese and
obese GERD patients (28). In the present study, the association between GEPGs and
acid exposure might reflect peculiarities inherent to morbid obesity. In our patients,
inspiratory GEPG was at least 50% higher than that observed in patients of the referred
study. Similar differences are valid for expiratory GEPG as well. We believe in a dose-
response phenomenon, i.e. the higher the gradients the stronger the effect on reflux of
gastric contents. Thus, our study confirms what stated by Pandolfino et al concerning

the role of GEPG as a “driving force for reflux to occur” (27).

SHH was a predictor of GERD in our patients with morbid obesity. Adjusting for sex,

the effect of SHH on GERD was stronger than that observed with GEPGs. When
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controlling for inspiratory GEPG, SHH predicted acid exposure in both upright and
supine periods. In contrast, this association was weaker when SHH was controlled for
expiratory GEPG. These findings could be explained by the mechanisms underlying
SHH and supine reflux, which occurs during periods of increased stress over the EGJ

region, such as inspiration (45).

GERD was highly prevalent in our study population, affecting two thirds of patients. In
agreement with this, high rates of GERD have been described in studies involving
patients with morbid obesity (30;32). It must be mentioned that our patients were
candidate to bariatric surgery and were selected irrespective of GERD symptoms. To
the best of our knowledge, a 70% prevalence of GERD with objective parameters is the
highest rate ever published in a non-selected population. This finding highlights the
importance of the link between obesity and GERD. Apart from the mechanical effect of
obesity on the promotion of GER, as supported in this and other studies (17;20-
23;27;28), additional mechanisms have been proposed, although with scarce evidence
(19). An elegant study recently described an association of metabolic syndrome and
visceral obesity with reflux esophagitis (42). In the present study, inspiratory GEPG was
significantly higher in patients with WC-high than in those with lower WC. In contrast,
glycemic control was similar between patients with GERD and those with physiological
reflux, suggesting that in morbidly obese patients visceral fat is linked to GERD due to

mechanical factors rather than neuro-humoral influences.

We emphasize some methodological characteristics of our study: 1. The study was
prospective, minimizing bias of selection and assessment; 2. Endoscopy and 24-h pH-
metry were both employed to define GERD and physiological reflux; 3. GEPGs were
measured using solid-state catheter, attenuating technical shortcomings related with the

use of water-perfused assemblies; 4. Hiatal hernia was characterized by X-ray, a
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technique considered superior to endoscopy; and 5. The relation among GEPGs, SHH
and acid exposure were calculated taking into account anthropometric measures,

including BMI, WHR and WC.

In conclusion, we assessed the role of GEPGs and SHH on GERD in patients with
morbid obesity. We found that inspiratory GEPG, expiratory GEPG and SHH were
independent predictors of GERD, controlling for potential confounders. These findings
support the involvement of mechanical factors related with severe overweight in the
complex pathophysiology of GERD. Future studies should analyze if weight loss
induced by diets and bariatric procedures affect the relationship between GEPGs and

GERD.



Madalosso CAS, e cols. 145

REFERENCES

1. Dent J, El-Serag HB, Wallander MA, et al. Epidemiology of gastro-oesophageal

reflux disease: a systematic review. Gut 2005;54:710-717.

2. El-Serag H. The association between obesity and GERD: a review of the

epidemiological evidence. Dig Dis Sci 2008;53:2307-2312.

3. Moayyedi P. The epidemiology of obesity and gastrointestinal and other

diseases: an overview. Dig Dis Sci 2008;53:2293-2299.

4. Ogden CL, Carroll MD, Curtin LR, et al. Prevalence of overweight and obesity

in the United States, 1999-2004. JAMA 2006;295:1549-1555.

5. Catarci M, Gentileschi P, Papi C, et al. Evidence-based appraisal of antireflux

fundoplication. Ann Surg 2004;239:325-337.

6. Corley DA, Kubo A. Body mass index and gastroesophageal reflux disease: a

systematic review and meta-analysis. Am J Gastroenterol 2006;101:2619-2628.

7. Fisher BL, Pennathur A, Mutnick JL, et al. Obesity correlates with

gastroesophageal reflux. Dig Dis Sci 1999;44:2290-2294.

8. Santry HP, Lauderdale DS, Cagney KA, et al. Predictors of patient selection in



Madalosso CAS, e cols. 146

bariatric surgery. Ann Surg 2007;245:59-67.

9. Delgado-Aros S, Locke GR, III, Camilleri M, et al. Obesity is associated with
increased risk of gastrointestinal symptoms: a population-based study. Am J

Gastroenterol 2004;99:1801-1806.

10. Locke GR, III, Talley NJ, Fett SL, et al. Risk factors associated with symptoms

of gastroesophageal reflux. Am J Med 1999;106:642-649.

11. Nilsson M, Johnsen R, Ye W, et al. Obesity and estrogen as risk factors for

gastroesophageal reflux symptoms. JAMA 2003;290:66-72.

12. Talley NJ, Quan C, Jones MP, et al. Association of upper and lower
gastrointestinal tract symptoms with body mass index in an Australian cohort.

Neurogastroenterol Motil 2004;16:413-419.

13. Aro P, Ronkainen J, Talley NJ, et al. Body mass index and chronic unexplained
gastrointestinal symptoms: an adult endoscopic population based study. Gut

2005;54:1377-1383.

14. El-Serag HB, Graham DY, Satia JA, et al. Obesity is an independent risk factor

for GERD symptoms and erosive esophagitis. Am J Gastroenterol 2005;100:1243-1250.

15. Corley DA, Kubo A, Levin TR, et al. Abdominal obesity and body mass index

as risk factors for Barrett's esophagus. Gastroenterology 2007;133:34-41.



Madalosso CAS, e cols. 147

16. El-Serag HB, Kvapil P, Hacken-Bitar J, et al. Abdominal obesity and the risk of

Barrett's esophagus. Am J Gastroenterol 2005;100:2151-2156.

17. El-Serag HB, Ergun GA, Pandolfino J, et al. Obesity increases oesophageal acid

exposure. Gut 2007;56:749-755.

18. Wajed SA, Streets CG, Bremner CG, et al. Elevated body mass disrupts the

barrier to gastroesophageal reflux. Arch Surg 2001;136:1014-1018.

19. Fass R. The Pathophysiological Mechanisms of GERD in the Obese Patient. Dig

Dis Sci 2008;53:2300-2306.

20. El-Serag HB, Tran T, Richardson P, et al. Anthropometric correlates of

intragastric pressure. Scand J Gastroenterol 2006;41:887-891.

21. Mercer CD, Wren SF, DaCosta LR, et al. Lower esophageal sphincter pressure
and gastroesophageal pressure gradients in excessively obese patients. J Med

1987;18:135-146.

22. Sugerman H, Windsor A, Bessos M, et al. Intra-abdominal pressure, sagittal

abdominal diameter and obesity comorbidity. J Intern Med 1997;241:71-79.

23. Zacchi P, Mearin F, Humbert P, et al. Effect of obesity on gastroesophageal

resistance to flow in man. Dig Dis Sci 1991;36:1473-1480.

24. Stene-Larsen G, Weberg R, Froyshov L, et al. Relationship of overweight to



Madalosso CAS, e cols. 148

hiatus hernia and reflux oesophagitis. Scand J Gastroenterol 1988;23:427-432.

25. Wilson LJ, Ma W, Hirschowitz BI. Association of obesity with hiatal hernia and

esophagitis. Am J Gastroenterol 1999;94:2840-2844.

26. Wu AH, Tseng CC, Bernstein L. Hiatal hernia, reflux symptoms, body size, and

risk of esophageal and gastric adenocarcinoma. Cancer 2003;98:940-948.

27. Pandolfino JE, El-Serag HB, Zhang Q, et al. Obesity: a challenge to

esophagogastric junction integrity. Gastroenterology 2006;130:639-649.

28. de Vries DR, van Herwaarden MA, Smout AJ, et al. Gastroesophageal pressure
gradients in gastroesophageal reflux disease: relations with hiatal hernia, body mass

index, and esophageal acid exposure. Am J Gastroenterol 2008;103:1349-1354.

29. Madalosso CA, Fornari F, Callegari-Jacques SM, et al. Performance of the
Montreal Consensus in the diagnosis of gastroesophageal reflux disease in morbidly

obese patients. Obes Surg 2008;18:668-674.

30. Ortiz V, Ponce M, Fernandez A, et al. Value of heartburn for diagnosing

gastroesophageal reflux disease in severely obese patients. Obesity 2006;14:696-700.

31. Santos LM, Oliveira 1V, Peters LR, et al. Trends in Morbid Obesity and in
Bariatric Surgeries Covered by the Brazilian Public Health System. Obes Surg 2008; in

press.



Madalosso CAS, e cols. 149

32. Suter M, Dorta G, Giusti V, et al. Gastro-esophageal reflux and esophageal

motility disorders in morbidly obese patients. Obes Surg 2004;14:959-966.

33. Velanovich V, Vallance SR, Gusz JR, et al. Quality of life scale for

gastroesophageal reflux disease. J Am Coll Surg 1996;183:217-224.

34. Fornari F, Gruber AC, Lopes AB, et al. Symptom's questionnaire for

gastroesophageal reflux disease. Arq Gastroenterol 2004;41:263-267.

35. Lohman T, Roche E, Matorell M. Anthropometric standardization reference

manual. Human Kinetics Books 1988.

36. Wo JM, Castell DO. Exclusion of meal periods from ambulatory 24-hour pH
monitoring may improve diagnosis of esophageal acid reflux. Dig Dis Sci

1994;39:1601-1607.

37. Johnson LF, DeMeester TR. Twenty-four-hour pH monitoring of the distal
esophagus. A quantitative measure of gastroesophageal reflux. Am J Gastroenterol

1974;62:325-332.

38. Lundell LR, Dent J, Bennett JR, et al. Endoscopic assessment of oesophagitis:
clinical and functional correlates and further validation of the Los Angeles

classification. Gut 1999;45:172-180.

39. Ott DJ, Glauser SJ, Ledbetter MS, et al. Association of hiatal hernia and

gastroesophageal reflux: correlation between presence and size of hiatal hernia and 24-



Madalosso CAS, e cols. 150

hour pH monitoring of the esophagus. AJR Am J Roentgenol 1995;165:557-559.

40. Hampel H, Abraham NS, El-Serag HB. Meta-analysis: obesity and the risk for
gastroesophageal reflux disease and its complications. Ann Intern Med 2005;143:199-

211.

41. Nelson LG, Gonzalez R, Haines K, et al. Amelioration of gastroesophageal
reflux symptoms following Roux-en-Y gastric bypass for clinically significant obesity.

Am Surg 2005;71:950-953.

42. Chung SJ, Kim D, Park MJ, et al. Metabolic syndrome and visceral obesity as
risk factors for reflux oesophagitis: a cross-sectional case-control study of 7078 Koreans

undergoing health check-ups. Gut 2008;57:1360-1365.

43. Wu JC, Mui LM, Cheung CM, et al. Obesity is associated with increased

transient lower esophageal sphincter relaxation. Gastroenterology 2007;132:883-889.

44. Tutuian R, Castell DO. Pressure details from the weight-challenged

gastroesophageal junction: more than the wusual suspects. Gastroenterology

2006;130:988-989.

45. van Herwaarden MA, Samsom M, Smout AJ. Excess gastroesophageal reflux in
patients with hiatus hernia is caused by mechanisms other than transient LES

relaxations. Gastroenterology 2000;119:1439-1446.



Madalosso CAS, e cols. 151
Artigo C Submetido ao periddico Obesity Surgery

Diagnosing sliding hiatal hernia in patients with morbid
obesity before and after gastric bypass: Barium swallow

X-ray or endoscopy?

Fernando Fornari, Ph.D.1’2’3; Richard Ricachenevsky Gurski, Ph.D.4; Daniel Navarini,
M.D.1’4; Victor Thiesen’; Luis Henrique Barbosa Mestrinerz; Carlos Augusto Scussel

Madalosso, M.D.!*?

'GASTROBESE, Passo Fundo-RS, Brazil; 2Hospital Sdo Vicente de Paulo, Passo
Fundo; Faculdade de Medicina, Universidade de Passo Fundo; 4Programa de Pos-
Graduacdo em Cirurgia, UFRGS, Porto Alegre Instituto de Educacio e Pesquisa,

Hospital Moinhos de Vento, Porto Alegre-RS.

Short title: Diagnosing sliding hiatal hernia in morbid obesity



Madalosso CAS, e cols. 152

ABSTRACT

Background: Endoscopy and barium swallow X-ray are largely used to diagnose
sliding hiatal hernia (SHH). The utility of these techniques in patients with morbid
obesity is unknown. Aims: To assess the performance of endoscopy and X-ray in
diagnosing SHH before and after gastric bypass (GBP) in morbidly obese patients.
Methods: Ninety-one patients underwent reflux symptoms assessment, endoscopy, X-
ray and 24-h pH-metry before and 6 months after GBP. Patients were classified in Endo
SHH when hernia was diagnosed by endoscopy, X-ray SHH when hernia was diagnosed
exclusively by X-ray, and No SHH. Results: Preoperatively, the comparisons between
groups Endo SHH (n = 13), X-ray SHH (n = 18) and No SHH (n = 60) revealed that the
first had higher frequency either of heartburn (100% vs. 61% vs. 42%; P < 0.001),
regurgitation (69% vs. 28% vs. 22%; P = 0.003) or reflux esophagitis (85% vs. 39% vs.
38%; P = 0.008). Total esophageal acid exposure [median (IQR)] was higher in Endo
SHH compared to No SHH [7.8% (4.5 — 14) vs. 3.8% (1.4 — 6.9); P < 0.05].
Postoperatively, reflux symptoms either heartburn or regurgitation had similar
frequency between Endo SHH, X-ray SHH and No SHH (40% vs. 25% vs. 12%; P =
0.135), while esophagitis was more frequent in X-ray SHH compared to Endo SHH and
No SHH (40% vs. 20% vs. 15%; P = 0.028). Conclusions: In morbidly obese patients,
endoscopy had higher clinical utility in diagnosing SHH pre GBP, while X-ray was

slightly superior in the post GBP assessment.

Kew words: Morbid obesity; gastroesophageal reflux disease; hiatal hernia; endoscopy;

X-rays.
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INTRODUCTION

Sliding hiatal hernia (SHH) refers to a condition in which the proximal stomach
herniates through the esophageal hiatus of the diaphragm into the mediastinum. Its
clinical relevance is based on the association with increased gastroesophageal reflux
(GER) and its consequences, including troublesome symptoms and tissue damage (1-3).
The pathophysiological basis of this phenomenon is the failure of the antireflux barrier
and the compromising of the esophageal clearance, both resulting from the separation of
the lower esophageal sphincter and the diaphragmatic crura (4-7). Among several
pathophysiological factors implicated with GERD, SHH size seems to be the strongest

predictor of severity of both reflux esophagitis and esophageal acid exposure (8-10).

Diagnostic techniques widely employed to identify SHH include upper gastrointestinal
endoscopy and barium swallow X-ray (11). SHH has been characterized at endoscopy
in the presence of partial migration of the stomach into the thorax, represented by
dislocation of the gastric folds greater than 2 cm above the diaphragmatic pinch,
combined or not with hiatus enlargement at gastric retroview (12-15). Radiological
criteria for SHH rely on the demonstration of gastric folds inside the thorax, combined
or not with diaphragmatic hiatus enlargement and inferior oesophageal ring (16-18).
Among these techniques, no consensus has been reached about the best in diagnosing
SHH (11). In addition, most studies have focused on identification of SHH rather than

the clinical relevance of finding a SHH.

Obesity has been described as a risk factor for gastroesophageal reflux disease (19;20).
Several factors may pay a role on this association, being increased incidence of SHH
one of them (21;22). Among obese individuals, those with morbid obesity seem to carry
a particular risk of GERD (23;24). In this population, the clinical utility of endoscopy

and X-ray in diagnosing SHH is unknown. In addition, the diagnosis of SHH after
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gastric bypass (GBP), a procedure increasingly employed to treat patients with morbid
obesity, is lacking. Therefore, the aim of this study was to assess the performance of
endoscopy and X-ray in diagnosing SHH before and after GBP in morbidly obese

patients.

METHODS

Patients

Ninety-two patients with morbid obesity (64 female, aging 38 £ 11.5 years, BMI 45.5 +
7.6 kg/m®) were consecutively investigated between March and October of 2007, before
bariatric surgery. The recruitment was performed irrespective of GERD symptoms.
Patients were considered to be eligible for the study by the following criteria: (1) age
between 18 and 70 years; (2) BMI > 40 kg/m” or > 35 kg/m’ in the presence of
significant comorbidities; (3) absence of gastroesophageal surgery; (4) agreement to
participate in the study.

Patients underwent GERD symptoms evaluation, upper gastrointestinal endoscopy,
barium swallow X-ray and 24-h esophageal pH-metry before and 6 months after GBP.
All procedures were prospectively performed following a standardized protocol.
Patients were categorized in 3 groups: (1) “Endo SHH” i.e. hernia diagnosed by
endoscopy irrespective of X-ray findings; (2) “X-ray SHH” i.e. hernia diagnosed
exclusively by X-ray; and (3) “No SHH” i.e. absence of hernia at any test. Comparisons
between groups were performed in regard of symptoms, esophagitis and pH-metry
results.

The study was approved by the Ethical Committee of the Hospital de Clinicas de Porto

Alegre. Informed consent was obtained for every participant.



Madalosso CAS, e cols. 155

Clinical assessment

Reflux symptoms were assessed by a GERD symptom’s questionnaire (GERD-SQ) (25)
validated to the native language (26). GERD-SQ scored heartburn with the question
“How bad is the heartburn”, whereas regurgitation was scored with the question “Do
you feel returning of bitter material from the stomach to the throat?”. Symptoms were
graded as follows: (0) no symptoms; (1) symptoms noticeable but no troublesome; (2)
symptoms troublesome, but not every day; (3) symptoms troublesome every day; (4)
symptoms affect daily life; (5) symptoms are incapacitating. The questionnaire was
applied by a nurse blinded to complementary tests. Body weight and height were
measured using a Filizola scale and a stadiometer, and BMI was calculated by dividing

the weight (kg) by the square of height (m?).

ENDOSCOPY

Endoscopy was performed after 8-hour fasting, using a videoendoscope (Olympus GIF-
130, Tokyo, Japan). Reflux esophagitis was described according with Los Angeles (LA)
classification (27). Briefly, mucosal breaks (one or more) without extension between the
tops of two mucosal folds were classified as A (< Smm length) or B (> 5Smm length),
whereas mucosal breaks (one or more) showing lateral extension were classified as C (<

75% of the esophageal circumference) or D (> 75%).

SHH was searched at the end of the procedure after aspiration of the gastric lumen.
SHH was characterized when gastric folds were located at least 2 cm above the
diaphragmatic pinch on inspiration (12;28;29). Endoscopy was performed with

examiners blinded to both patient’s symptoms and X-ray findings.
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24-H PH-METRY

Esophageal pH-metry was performed with a portable pH data recorder (Sandhill
Scientific, Inc.; Highlands Ranch, CO, USA) and a pH catheter containing an antimony
sensor. After calibration in pH 4.0 and 7.0 solutions, the catheter was inserted
transnasally and positioned into the stomach by observing a pH value < 4. The catheter
was step pulled and placed at 5 cm above the proximal border of the LES, previously
studied by manometry. Acid-suppressive medications, including proton pump inhibitors
and H2 blockers, were stopped at least 7 days before the study. Patients were instructed
to keep their habitual daily activities and record symptoms, food or fluid consumption
and posture changes on a diary card. On the following day, the catheter was removed

and the data downloaded and analyzed (software GERDcheck, Sandhill Scientific Inc.).

Acid reflux was defined as a sudden drop in esophageal pH to below 4. All meal periods
were excluded from pH analysis (30). Esophageal acid exposure was described as the
percentage of study time with pH < 4. Symptom index for heartburn was calculated as
the number of symptom episodes preceded by acid reflux within 2 min, divided by the
total number of symptom episodes, multiplied by 100. It was considered positive if >

50% (31;32).

BARIUM SWALLOW X-RAY

X-ray was performed with patients in fasting conditions, following a standardized
protocol in both pre and post GBP. Patients were studied after drinking 200 ml of
diluted barium. Determination of the presence of sliding hiatal hernia (SHH) was based
on the appearance of the esophagogastric region on the prone horizontal radiographs of

the lower esophagus, according to published criteria (10). A skilled radiologist blinded
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to patient’s symptoms and endoscopy findings analyzed the radiographs. SHH was
characterized at the presence of either B ring or gastric folds located at least 2 cm above
the diaphragmatic pinch. B ring was defined as a smooth, symmetric ring-like
indentation at the esophagogastric junction. Hiatus enlargement and SHH size in cm

were also described.

GBP

Roux-en-Y GBP was performed through an upper midline incision. A gastric pouch was
created by dividing the stomach with a 10-cm stapler from the lesser curvature (7 cm
vertically from the cardia) to 1 cm to the left of the Hiss angle. The estimated volume of
the gastric pouch was 20 to 30 ml. The gastric pouch was banded in its middle portion
by using a silastic ring (6.5 cm long in circumference). A gastro-jejunal anastomosis
was created distal to the ring, keeping an alimentary limb with 100 cm in length, and a

biliopancreatic limb ranging 60 and 80 cm.

STATISTICAL ANALYSIS

Data are presented as median (IQR 25%-75%) or when otherwise stated. Parametric
(ANOVA and Tukey’s test) or nonparametric tests (Kruskal-Wallis and Dunn’s test)
were used to compare values between groups depending on the variable distribution by
using GraphPad Prism 4 (GraphPad Software, Inc., San Diego, CA, USA). Differences
in proportions were tested using x> test or Fisher test. Statistical significance was

considered if P < 0.05.

Grade of reflux esophagitis was compared between groups after coding Los Angeles
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classification as follows: no esophagitis = 0, LA grade A =1, grade B = 2, grade C =3
and grade D = 4. The performances of endoscopy and X-ray in predicting SHH with
GERD symptoms were assessed using presence/absence of troublesome heartburn and
troublesome regurgitation as referential. Tests accuracy, sensitivity, specificity and
predictive values were calculated by using WinPEPI version 4.8. Tests characteristics
were considered as follows: optimal (100%), very high (99-80%), high (79-60%),

intermediate (59-40%) and low (< 40%).

RESULTS

Patients

One patient was excluded due to technical problems on pH-metry pre GBP. The final
study sample was composed by 91 patients. Of these, 13 (14%) had SHH at endoscopy
(of which 11 showed SHH also by X-ray), 18 (20%) had SHH exclusively at X-ray, and
60 patients (66%) showed no SHH. Characteristics of patients are shown in table 1.
Endo SHH patients were significantly older than patients with no SHH. Sex and BMI

did not differ significantly between groups.

GERD symptoms pre GBP
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Troublesome heartburn was significantly more frequent in patients with Endo SHH. All
patients of this group graded heartburn as troublesome (> grade 2), in comparison with
61% of patients of the X-ray SHH group and 42% of patients of the No SHH group (P <

0.001). In these respective groups (figure 1A), the median (IQR) scores for heartburn

Table 1. Characteristics of patients in the pre GBF assessment (n = 91}
*Endo SHH ws. Mo SHH

Endo SHH Hray sHH Mo ZHH P
n=13) in=13) fn=160)
Age mean (range) 44 (28-59) 40¢22-513 36 (18-61) 0.045%
Male, n (%40) 430 30N 2135 0335
EMI, mean &+ 5D 43+773 421+5 467+ 8 0.0%96

were 2 (2-3) vs. 2 (0-2) vs. 1 (1-2) (P <0.01 Endo SHH vs. No SHH).

Troublesome regurgitation was significantly more frequent in Endo SHH patients
compared to X-ray SHH and No SHH patients (69% vs. 28% vs. 22%; P = 0.003). In
these groups (figure 1B), the median (IQR) scores for regurgitation were 2 (0-2) vs. 0

(0-2) vs. 0 (0-1) (P < 0.05 Endo SHH vs. No SHH).

Reflux esophagitis pre GBP

Esophagitis was significantly more frequent in patients with Endo SHH compared to X-
ray SHH and No SHH patients (85% vs. 39% vs. 38%; P = 0.008). Grade of reflux
esophagitis [median (IQR)] was significantly more severe in patients with Endo SHH

compared to X-ray SHH [1 (1-2.5) vs. 0 (0-1.5); P < 0.05] and No SHH patients [1 (1-
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2.5) vs. 0 (0-1); P < 0.001].

Esophageal acid exposure and symptom index pre GBP

Total esophageal acid exposure [median (IQR)] was significantly higher in patients with
Endo SHH compared to No SHH [7.8% (4.5 — 14) vs. 3.8% (1.4 — 6.9); P < 0.05]. No
significant difference was found comparing X-ray SHH with other groups (data not
shown). A positive symptom index for heartburn was more frequent in patients with
Endo SHH than in those with either X-ray SHH or No SHH (62% vs. 17% vs. 10%; P <

0.0001).

Figure 1. Scores of heartburn (A) and regurgitation (B) in patients with Endo SHH, X-ray SHH and Mo
SHH. Scores = 2 correspondto troublesome symptoms.
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Radiological markers of SHH as predictors of GERD

In the pre GBP assessment, radiological markers of SHH other than gastric folds in the

thorax, present in all but one patient, where B ring and hiatus enlargement. Median
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(IQR25-75%) scores for heartburn were similar comparing SHH patients with and
without hiatus enlargement [2 (1-3) vs. 2.5 (1.5-2.5); P =0.791]. SHH patients with and
without B ring also showed similar scores for heartburn [2 (1.5-3) vs. 2.5 (1.5-2.5); P =
0.663]. Comparisons between patients with and without these markers showed no
significant differences in regard of regurgitation scores and esophagitis grades (data not

shown).

When radiologically measured, SHH characterized by endoscopy (n = 11) was
significantly larger [median (IQR)] than SHH characterized solely at X-ray (n = 18): 4.5
cm (4 — 6) vs. 3 cm (2.25 — 4.25); P = 0.016, as shown in figure 2A. There was no
significant difference between these groups regarding frequency of either hiatus

enlargement (82% vs. 78%; P = 0.999) or B ring (64% vs. 56%; P =0.716).

Figure 2. Radiological markers of SHH andtheir relation with presence of SHH at endoscopy. A, hemia
sizein cm; B, hiatus enlargement, inferior esophageal ring (B ring) and gastric folds in thorax
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Performance of endoscopy and X-ray in predicting SHH with GERD symptoms

Performances of endoscopy and X-ray at pre GBP assessment are shown in table 2.
Endoscopy showed low sensitivity and optimal specificity in predicting SHH with

troublesome heartburn. Positive and negative predictive values were optimal and
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intermediate respectively. X-ray showed intermediate sensitivity and very high
specificity in predicting SHH with troublesome heartburn, while positive and negative
predictive values were high and intermediate respectively. Accuracies of endoscopy and

X-ray were 60% and 62% respectively.

Endoscopy showed low sensitivity and very high specificity in predicting SHH with
troublesome regurgitation. Positive and negative predictive values were both high. X-
ray showed intermediated sensitivity, high specificity, intermediated positive predictive
value and high negative predicate value for SHH with troublesome regurgitation. The

accuracies of X-ray and endoscopy were 67% and 76% respectively.

Table 2. Performance of endoscopy and Xray in predicting SHH with GERED symptoms in the
pre GBP assessment.

Test characteristics Troublesome hearthurn Troublesome regurgitation
Endoscopy ¥-ray Endosc X-Fay
opy

Percentage (95%CD)

Sensitivity 27(16-40 45(32-50)  33(19-52) 48 (31-66)
Specificity 100 (92-100) BI(60-92)  94(85-08) 75 (63-84)
+ve predictivevalue 100 (54-100) TE60-8T) 60 (44-36) 45 (31-50
- ve predictive value 54(50-58) S6(40-63)  TT(72-31) 77 (70-8%)

ve; postive; -we negative

Diagnosing SHH 6 months after GBP

Out of 91 patients, 84 (92%) underwent endoscopy and X-ray 6 months after GBP. Of
these, 5 (6%) had SHH at endoscopy (of which 2 showed SHH also by X-ray), 20 (24%)

had SHH exclusively at X-ray, and 59 patients (70%) showed no SHH. Out of 25
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patients with SHH post GBP, 15 had SHH pre GBP either at endoscopy or X-ray.

The report of GERD symptoms either troublesome heartburn or troublesome
regurgitation did not differ between Endo SHH, X-ray SHH and No SHH groups (40%
vs. 25% vs. 12%; P = 0.135). The finding of reflux esophagitis differed between groups
(¢ = 7.09; P = 0.028). It was significantly more frequent in patients with X-ray SHH
compared to those with Endo SHH and No SHH (40% vs. 20% vs. 15%). The
comparison of total acid exposure between these group did not reveal significant
differences [3.1% (0.3-7.8) vs. 0.3% (0.2-8.9) vs. 1% (0.2-2.6); P = 0.252]. The analysis
of radiological markers of SHH as predictors of GERD was precluded by the technical
impossibility to evaluate the presence of either hiatus enlargement or B ring. Tests

performances were not calculated due to a small sample size in Endo SHH (n = 5).

DISCUSSION

Obesity has been linked with GERD (19,20). A major hypothesis to explain this
association is an increasing incidence of SHH in patients with overweight
(21;22;33;34). Given the crescent relevance of morbid obesity, diagnostic techniques
most employed to identify SHH such as endoscopy and X-ray need to be tested in terms
of performance. Additionally, the diagnosis of SHH post GBP deserves clarification. In
the light of this, we aimed to assess the performance of endoscopy and X-ray in

diagnosing SHH before and after GBP.

In our study, endoscopy was superior to X-ray in diagnosing SHH pre GBP. All patients
in which SHH was identified by endoscopy complained of troublesome heartburn, while
only 60% of patients with SHH diagnosed exclusively by X-ray reported this symptom.
Troublesome regurgitation was present in more than double of patients with Endo SHH
compared to patients with SHH exclusively at X-ray. Noteworthy, the latter group had a

rate of regurgitation comparable to patients with no SHH. We have to mention that the
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comparative groups were classified considering the higher sensitivity of X-ray to detect
SHH (table 2, 45% vs. 27%). Thus, we decided to assess the clinical relevance of
having a SHH at X-ray but not at endoscopy. In addition, endoscopists and radiologists

were both blinded to clinical data, avoiding information bias (28).

Reflux esophagitis was more common and severe in Endo SHH compared to other
groups preoperatively. While most patients with Endo SHH (85%) had esophagitis, in
X-ray SHH group only 39% of patients showed esophagitis, similar with found in those
with no SHH (38%). Several studies have shown that SHH increases the risk of
esophageal mucosa injury in patients with GERD, secondary to antireflux barrier
compromising and delaying of esophageal clearance (4;5;8-10). However, it is known
that SHH is not a synonymous of GERD. The reasons for having a SHH without clinical
relevance may be explained either by (1) protective mechanisms precluding the
generation of symptoms and mucosal injury or (2) a false diagnosis of SHH. A recent
global consensus on GERD has proposed that reflux disease conceptually characterizes
by the presence of troublesome symptoms and or complications, including reflux
esophagitis (35). Based on this Consensus, our study suggests that endoscopy had
higher clinical utility in diagnosing SHH in morbidly obese patients evaluated before

GBP.

The prevalence of SHH in our study sample (14%) was similar with described in reports
in which the endoscopy was the employed technique. Munoz and coworkers reported
10.7% of prevalence of SHH in a large group of morbidly obese patients (36). The
authors concluded that endoscopy should be performed to all patients prior bariatric
surgery. In support of our findings showing superiority of endoscopy over X-ray, a
recent study performed in GERD patients treated with antireflux surgery showed that a

correct classification of hiatal hernia was confirmed in 80% by endoscopy and in only
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50% by barium swallow (37).

Apart from a closer relation of Endo SHH with reflux symptoms and esophagitis,
patients of this group also showed higher values of total acid exposure compared to No
SHH group. Furthermore, a positive symptom index for heartburn was found in most
patients with Endo SHH. Keeping a proportion between heartburn patients and those
who had heartburn preceded by acid reflux at pH-metry, a double of patients with Endo
SHH showed a positive symptom index compared to X-ray SHH group, reinforcing the

superiority of endoscopy.

Radiological markers of SHH were analyzed as predictors of reflux symptoms and SHH
at endoscopy. To our surprise, neither hiatus enlargement nor B ring showed relation
with either heartburn or regurgitation. This could be explained by a true lack of effect or
an insufficient sample of patients to confirm a negative result. In contrast, a relation was
found between SHH size at X-ray and the presence of SHH at endoscopy. Patients with
SHH seen at both endoscopy and X-ray had larger hernias than those with SHH seen
exclusively by X-ray. Experts in this field have stated that a 2 cm error of size
estimation may occur due to deglutitive related esophageal shortening during a barium

swallow X-ray (11).

The analysis of tests performances to predict SHH with reflux symptoms revealed that
endoscopy had higher specificity whereas X-ray showed higher sensitivity. Predictive
values were favorable to endoscopy compared to X-ray. Considering that SHH can
motivate the realization of a surgical procedure, a specific test might have higher
clinical utility than a sensitive test, reducing the risk of indicating a surgery for a patient

in whom the symptoms are not related with hernia.

To our knowledge, this is the first study assessing the diagnosis of SHH at post gastric

bypass. Six months after GBP, endoscopy showed less SHH than X-ray in comparison
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with pre GBP evaluation. The prevalence of SHH at endoscopy reduced from 14% to
6% post GBP, while at X-ray it was from 32% to 26%. However, no technique showed
advantage in terms of prediction of reflux symptoms. A slight superiority was observed
for X-ray to predict the presence of SHH in combination with esophagitis. Total acid
exposure was also higher in X-ray SHH group, although with no statistical significance.
We have to mention that a small sample size particularly in the Endo SHH group (n = 5)

may had favor a type II error.

In conclusion, we assessed the performance of endoscopy and X-ray in diagnosing SHH
in morbidly obese patients before and after GBP. Endoscopy had higher clinical utility
in diagnosing SHH preoperatively. Endoscopy was superior to X-ray in predicting either
GERD symptoms, reflux esophagitis or abnormal pH-metry. At post GBP assessment,
X-ray showed a slight superiority in predicting SHH combined with reflux esophagitis.
Further studies are needed to clarify the diagnosis of SHH at post GBP and the utility of

other techniques, particularly high resolution manometry.
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Background: Gastric bypass (GBP) has been increasingly employed to treat patients
with morbid obesity. Its effect on gastroesophageal reflux disease (GERD) is not well
understood. The aim of this study was to assess the effect of gastric bypass on GERD in
morbidly obese patients. Methods: Seventy-one morbidly obese patients [30% male; 38
+ 11.6 years; BMI 45.2 (35.3-64.5 kg/m®)] were investigated for GERD preoperatively
to GBP and six months later. GERD was assessed by a validated symptom’s
questionnaire and 24h esophageal pH monitoring off acid suppressive medications.
Heartburn was scored between 0 (no symptom) and 5 (worst) with the question “How
bad is your heartburn?”, whereas objective GERD was established at the presence of

increased acid contact time (ACT) at pH monitoring. Results: All patients completed
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the study. There was a significant decreased in both BMI (45.2 £ 7.2 vs. 33 £ 6.2; P <
0.0001) and heartburn score [2 (0-4) vs. 0 (0 — 0); P < 0.0001] six month after GBP. A
significant decrease was also observed for total ACT [5.2% (2.3-9.4%) vs. 1.1% (0.2-
5%); P = 0.001). Out of 29 patients with normal ACT pre GBP, 4 (14%) showed
increased ACT six months later. Out of 42 patients with increased ACT pre GBP, 27
(64%) had their ACT normalized. Conclusions: In morbidly obese patients, the net
effect of gastric by-pass was beneficial for both subjective and objective GERD

parameters six months after the procedure.
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PERFORMANCE OF THE MONTREAL CONSENSUS IN THE DIAGNOSIS OF
GASTROESOPHAGEAL REFLUX DISEASE IN MORBIDLY OBESE PATIENTS

Madalosso CAS, Fornari F, Callegari-Jacques S, Madalosso CA, Gurski RR

GASTROBESE, Passo Fundo-RS, Brazil / Post-Graduate Program in Surgery, School

of Medicine, Universidade Federal do Rio Grande do Sul, Porto Alegre-RS, Brazil.

Objectives: Gastroesophageal reflux disease (GERD) has been increasingly recognized
in patients with morbid obesity. A recent global evidence-based consensus on GERD
has been proposed, but its performance in patients with morbid obesity is unknown. The
aim of this study was to assess the performance of the Montreal Consensus in the
diagnosis of GERD in morbidly obese patients. Methods: Seventy-five consecutive
morbidly obese patients underwent GERD symptoms assessment, upper gastrointestinal
endoscopy and ambulatory esophageal pH monitoring “off PPI”. The performance of
the Montreal Consensus was determined by comparing two diagnostic algorithms: 1. a
gold standard approach, in which any GERD symptom and findings from both
endoscopy and pH monitoring were taking into account and 2. the approach with the
Montreal Consensus, in which troublesome GERD symptoms and endoscopic findings
were considered. Results: GERD was present in 58 patients by applying the gold
standard approach. The Montreal Consensus identified 41 of these patients, whereas the
remaining 34 patients were classified as “no GERD”. Of these, 17 (50%) showed reflux

esophagitis and/or abnormal pH-metry. The Montreal Consensus had a sensitivity of
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71% (95%CI 58-81%), specificity of 100% (95%CI 82-100%) and negative predictive
value of 50% (95%CI 41-60%). Conclusions: In morbidly obese patients the approach
with the Montreal Consensus has high specificity and suboptimal sensitivity in the
diagnosis of GERD. Its intermediate negative predictive value suggests that

complementary investigation for GERD might be routine in these patients.
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PIROSE NOTURNA E UM BOM INDICADOR DE ESOFAGITE DE REFLUXO E
PERCEPCAO DIURNA DE PIROSE EM PACIENTES COM OBESIDADE
MORBIDA

Fornari F, Madalosso CAS, Gurski RR

GASTROBESE, Passo Fundo-RS, Brasil / Programa de Pds-Graduac¢do em Cirurgia —
Faculdade de Medicina, Universidade Federal do Rio Grande do Sul, Porto Alegre-RS,

Brasil.

Introducgdo: A doenga do refluxo gastroesofagico ¢ prevalente em obesos morbidos.
Refluxo noturno pode ser frequente nessa populagdo, o que poderia contribuir para a
ocorréncia de esofagite de refluxo ¢ a percepgao diurna de pirose. Objetivos: Avaliar se
pirose noturna (PN) ¢ preditiva de esofagite de refluxo e pirose diurna em obesos
morbidos. Métodos: Oitenta pacientes obesos morbidos candidatos a cirurgia bariatrica
(30% do sexo masculino, 38 + llanos, 45 + 7 Kg/m?®) foram consecutivamente
avaliados quanto a sintomas de refluxo e submetidos a endoscopia digestiva alta e pH-
metria de 24h, sem o uso de medicamentos antissecretores gastricos. PN foi definida
como aquela que desperta o paciente durante o sono. Resultados: PN foi relatada por 29
pacientes (36%). Aumento de exposi¢do acida esofagica noturna foi significativamente
mais prevalente em pacientes com PN (66% vs. 35%; P < 0.01), bem como naqueles
com esofagite de refluxo (83% VS. 25%; p < 0,0001) quando comparados aos que

negaram PN. Uma proporcao significativamente maior de pacientes com PN referiu
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pirose diurna associada a refluxo acido a pH-metria de 24h (34% VS. 8%; p < 0,01).
Conclusfes: Pirose que desperta do sono ¢ frequente em pacientes com obesidade
morbida. Este sintoma parece ser um bom indicador da presenga de esofagite de refluxo

e da percepg¢ao diurna de pirose.



