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Oral and pharyngeal transit in functional heartburn

Rachel Aguiar CASSIANI and Roberto Oliveira DANTAS

Received: 19 November 2019
Accepted: 17 January 2020

ABSTRACT - Background — Gastroesophageal reflux disease is associated with slower transit of the bolus through the pharynx and upper esophageal

sphincter. Functional heartburn has similar symptoms to gastroesophageal reflux disease, however, the symptoms are not caused by reflux. Objective

— The aim of this investigation was to evaluate oral and pharyngeal transit in patients with functional heartburn, with the hypothesis that, similar to

patients with gastroesophageal reflux disease, they have changes in pharyngeal and upper esophageal sphincter transit time. Methods — Oral and pha-

ryngeal transit was evaluated by videofluoroscopy in eight women with functional heartburn, five with mild dysphagia for solid foods, and 12 female

controls. Controls and patients swallowed in duplicate 5 mL and 10 mL of liquid and paste boluses. Results — No difference in the oral or pharyngeal

transit time was found between patients and controls. No aspiration of bolus into the airways was detected in any individual. Pharyngeal residues

were detected in the same proportion of swallows, in patients (12.5%) and controls (15.0%), after swallows of 10 mL paste bolus. Conclusion — Oral,

pharyngeal and upper esophageal sphincter transit time are similar in patients with functional heartburn to healthy controls.

HEADINGS - Heartburn. Deglutition. Upper esophageal sphincter. Gastroesophageal reflux.

INTRODUCTION

Heartburn may be caused by conditions such as erosive reflux
disease (ERD), non-erosive reflux disease (NERD), hypersensitive
esophagus (HE) and functional heartburn (FH). The diagnosis
of each of these diseases is made by clinical manifestations, up-
per endoscopy and by esophageal 24-hour pH or pH/impedance
monitoring”. FH is a functional esophageal disease characterized
by heartburn, failure to respond to proton pump inhibitor therapy,
normal esophageal endoscopy, normal 24 hours pH monitoring
and a negative symptom-reflux association. Although FH has
similar symptoms to gastroesophageal reflux disease (GERD), it
is not considered as consequence of gastroesophageal reflux, and
is investigated by the same sequence of tests!-.

GERD is associated with changes in the pharyngeal phase of
swallowing, with longer transit time through the pharynx and the
upper esophageal sphincter®”. It is possible that this slower tran-
sit time causes dysphagia, a common complaint in patients with
GERD"™ !9, mainly in those with esophagitis?.

This investigation evaluated the oral and pharyngeal phases of
liquid and paste swallow in patients with FH. The hypothesis was
that, similar to GERD, FH is also associated with changes in the
pharyngeal phase of swallowing.

METHODS

Videofluoroscopic evaluation of swallowing was performed in
eight patients with FH and in 12 healthy controls.

Patients with FH had the symptom at least three times a
week for more than six months, a normal endoscopic examina-
tion, normal esophageal manometric examination, a 24-hour
esophageal pH monitoring (5 cm from the lower esophageal

sphincter) showing a pH <4 below 4.2% of the time, and a nega-
tive symptom-reflux association. Six patients had cough and five
had mild dysphagia for solid foods. Dysphagia was evaluated by
the answer to the question “Do you have swallowing difficult”.
If the answer was “yes” they evaluated the intensity of dyspha-
gia by the classification mild, moderate, severe, which reflect
they own perception of the intensity of the problem, and if the
difficult was for liquid and/or solid foods. All FH patients were
women, aged 41£12 years, median 42 (25-56) years. They did
not have any other esophageal or gastrointestinal disorders, or
any cardiac, endocrinological or neurologic disease, and were in
treatment with proton pump inhibitors without good response,
in the outpatient clinic of the hospital. They were instructed to
refrain from taking any medication for at least seven days before
the esophageal motility testing, 24 hours pH monitoring, and the
videofluoroscopic evaluation.

The control group consisted of 12 women, aged 53£15 years,
median 54 (29-72) years. They were asymptomatic, did not have
swallowing difficulties, or any gastrointestinal, cardiac, endo-
crinological or neurological disease and did not take medications.
The study was approved by the Research Ethics Committee of
the hospital (IRB 5703/2007) and all patients and volunteers gave
written informed consent to participate in the investigation. None
of the individuals included in the investigation had a drinking or
smoking habit.

Manometry, pH-metry and videofluoroscopy were performed
as previously described”. Manometry and pH-metry was per-
formed in the patients with heartburn only. Manometry was
performed with water-perfused system to evaluate the esophageal
motility and identify the esophageal-gastric junction. The pH sen-
sor was placed 5 cm proximal to the esophageal-gastric junction
and a 24-hours esophageal pH monitoring was conducted.
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Videofluoroscopy was done with an Arcomax angiograph unit
(Phillips, model BV 300, Veenpluis, The Netherlands). The images
were recorded at 30 frames/second on the unit EDSR 100, v1.2
Everfocus (Taipei, Taiwan), and analyzed on the monitor DVR
of the same manufacturer, with the digital clock of the apparatus
indicating time in minutes, seconds and the number of frames on
each video frame.

In the videofluoroscopic test volunteers and patients performed
non-cued swallows, in duplicate, of 5 mL and 10 mL liquid and
paste boluses. Liquid bolus was a liquid barium sulfate (Bariogel®
100%, laboratory Cristalia, Itapira, Sio Paulo, Brazil) which was
given to the individuals by a graduate syringe, and the paste bolus
was prepared with 30 mL of liquid barium mixed with 3 g of food
thickner Nutilis (Cuyk Nutricia BV, Cuyk, The Netherlands) given
to the individuals using a spoon. The test was performed with
subjects in the sitting position and images of the mouth, pharynx
and proximal esophagus captured in right-lateral position. The
liquid bolus was classified as level 3 (moderately thick) and the
paste bolus as level 4 (extremely thick) according to the flow test
proposed by the International Dysphagia Diet Standardization
Initiative (IDDSI)!V.

It were timed the onset of propulsive tongue tip movement at
the maxillary incisors, passage of the bolus head through the fau-
ces, passage of the bolus tail through the fauces, onset and end of
hyoid movement, onset and offset of upper esophageal sphincter
(UES) opening.

These times were used to calculate oral and pharyngeal transit
time: oral transit time — tongue tip at incisors to passage of the
bolus tail through the fauces; pharyngeal transit time — bolus tail at

fauces to offset of the UES opening; pharyngeal clearance — bolus
head at fauces to the offset of the UES opening; UES opening (tran-
sit) — time interval between the onset and offset of UES opening;
duration of hyoid movement — time interval between the beginning
and end of hyoid movement; oropharyngeal transit time — tongue
tip at incisors to the offset of the UES opening.

Statistical analysis was performed by a linear mixed-effects
model (random and fixed effects)!?. The model adjustment was
done using proc mixed of SAS version 9.203. The results are re-
ported as means and standard deviations (SD), in seconds, unless
otherwise stated.

RESULTS

There was no difference in oral or pharyngeal transit dura-
tion between FH and controls with liquid (TABLE 1) and paste
(TABLE 2) swallows.

No aspiration of bolus into the airways was detected in any
individual. Pharyngeal residues were detected in 12.5% of swallows
in patients and 15.0% of swallows in controls, after swallows of 10
mL paste bolus (P>0.10).

DISCUSSION

Our findings in patients with FH lead different conclusions to
those described in patients with GERD. In GERD it takes longer
for the bolus to move from the pharynx to the proximal esopha-
gus®?. As FH patients have symptoms but do not have excessive
esophageal acidic exposure, the results suggested that the pres-

TABLE 1. Oral and pharyngeal transit time, in seconds, in patients with functional heartburn (FH, n=8) and controls (n=12), after 5 mL and 10 mL

liquid swallows. Mean (SD).

5 mL 10 mL
Controls FH P-value Controls FH P-value
OTT 0.66 (0.33) 0.62 (0.22) 0.82 0.48 (0.19) 0.59 (0.39) 0.67
PTT 0.39(0.10) 0.41 (0.12) 0.68 0.38(0.10) 0.34 (0.11) 0.28
PC 0.70 (0.19) 0.77 (0.19) 0.31 0.70 (0.16) 0.66 (0.14) 0.50
HM 0.91(0.30) 0.90 (0.27) 0.92 0.79 (0.19) 0.79 (0.16) 0.99
UESO 0.41 (0.10) 0.40 (0.13) 0.59 0.46 (0.12) 0.45 (0.11) 0.78
OPTT 1.07 (0.33) 1.03 (0.29) 0.77 0.87 (0.22) 0.76 (0.25) 0.15

OTT: oral transit time; PTT: pharyngeal transit time; PC: pharyngeal clearance; HM; hyoid movement; UESO: upper esophageal sphincter opening; OPTT: oropharyngeal transit time.

TABLE 2. Oral and pharyngeal transit time, in seconds, in patients with functional heartburn (FH, n=8) and controls (n=12), after 5 mL and 10 mL

swallows of paste bolus. Mean (SD).

5 mL 10 mL
Controls FH P-value Controls FH P-value
OTT 0.73 (0.42) 1.21 (1.13) 0.24 0.67 (0.43) 0.95 (0.87) 0.37
PTT 0.45 (0.18) 0.41 (0.10) 0.52 0.47 (0.27) 0.57 (0.43) 0.64
PC 0.78 (0.36) 0.71 (0.44) 0.49 0.85 (0.46) 1.06 (0.55) 0.24
HM 1.00(0.13) 1.00 (0.36) 0.87 0.91 (0.53) 1.14 (0.43) 0.15
UESO 0.38 (0.11) 0.35(0.12) 0.45 0.47 (0.16) 0.55(0.33) 0.47
OPTT 1.21 (0.44) 1.63 (1.08) 0.28 1.15 (0.58) 1.48 (0.91) 0.24

OTT: oral transit time; PTT: pharyngeal transit time; PC: pharyngeal clearance; HM; hyoid movement; UESO: upper esophageal sphincter opening; OPTT: oropharyngeal transit time.
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ence of acid inside the esophagus in GERD may cause functional
changes in the upper digestive tract. Although there are few reports
on these alterations, we may speculate that these changes occur
mainly in the UES”!*19 and due to the presence of superficial
esophageal mucosal afferent nerves in cases of NERD!, In FH,
afferent nerves are deep within the esophageal mucosa, more alike
with that of healthy individuals'?, and the esophagus is more sensi-
tive to mechanical than acid stimuli“?, i.e., esophageal distention
and smooth muscle contraction®. It is important to consider that
many symptoms attributed to gastroesophageal reflux, may be
caused by a group of syndromes of different pathophysiologies'®.

The slower pharyngeal and UES transit time may be one of the
causes of dysphagia in patients with GERD, a complaint reported
by almost half of the patients””. However, these changes do not
explain the symptom of dysphagia reported by 62.5% of patients
with FH in this investigation. Esophageal hypersensitivity to both
acid and mechanical stimuli is a possible explanation for dysphagia
in these patients™®.

Heartburn in FH is not related with episodes of gastroesopha-
geal reflux. Then, suggests the occurrence of esophageal hypersen-
sitivity to esophageal distention and/or smooth muscle contraction,
but abnormalities in the central nervous system cannot be ruled
out. The transient potential vanilloid subtype 1 receptor (TRPV1)
is involved in esophageal hypersensitivity in these patients®.

There is no good evidence to support the use of neuro-
modulators or psychological interventions in FH, to address the
gut-brain axis disturbance associated with the disease®. TRPV1
antagonists would be a possibility in this sense®. The treatment
should be tailored taking in consideration the pathophysiology
and manifestations of each member of the gastroesophaeal reflux
syndrome. Proton pump inhibitors is not always the best choice
for the treatment of FH, as it may result in over usage of antise-
cretory agents'®. In addition, anxiety, hypervigilance, visceral

and central hypersensitivity have modulating effects on symptom
severity which should be considered in a personalized approach
to managing FH patients!®,

This investigation has some limitations. The number of patients
with FH was small, however it was enough to draw valid conclu-
sions about oral and pharyngeal transit. The inclusion criteria of
patients with FH cause some limitations, in terms of diagnosis and
duration of the disease. Our study group was composed of women
only, since these were the patients treated for FH at the Division
of Gastroenterology of the hospital during the time of investiga-
tion. Gender is known to influence videofluoroscopic results'?,
and the control group was composed for women only. Finally, the
effects of aging on oral-pharyngeal transit time has been recently
reviewed®”. The conclusion was that bolus transit times do not
appear to change with age, however tended to have a delayed
swallow response times and longer duration of UES opening. In
this investigation no difference of the swallowing transit duration
was found between patients and controls, thus the possibility that
the age has influence on the results is not likely. The influence of
aging on the swallowing is seen mainly in individuals older than
70 years old@.

In conclusion, in this investigation oral and pharyngeal tran-
sit time of patients with FH did not differ from that of healthy
volunteers.
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RESUMO - Contexto — A doenga do refluxo gastroesofagico estd associada ao transito mais lento do bolo deglutido pela faringe e esfincter superior

do esofago. Pirose funcional tem sintomas similares aos de doenga do refluxo gastroesofagico, entretanto eles nao sao consequéncia de refluxo.

Objetivo — Como na pirose funcional os sintomas sdo semelhantes aos da doenga do refluxo gastroesofagico, o objetivo desta investigagao foi avaliar

a duracao do transito do bolo deglutido pela boca, faringe e esfincter superior do esdéfago em pacientes com pirose funcional, com a hipédtese de

que esses pacientes também apresentem alteracao no transito. Métodos — Pelo método videofluoroscopico foi avaliado o transito oral e faringeo de

oito pacientes do sexo feminino com pirose funcional, cinco com disfagia leve para alimentos sélidos, e 12 individuos controles do sexo feminino.

Controles e pacientes deglutiram em duplicata 5 mL e 10 mL de bolos com a consisténcias liquida e pastosa. Resultados — Com bolo liquido e pastoso

nao houve diferenga na duragao do transito oral, faringeo e pelo esfincter superior do esdfago entre controles e pacientes. Nao houve aspiragdo do

bolo para as vias aéreas em nenhum individuo. Os residuos faringeos foram observados na mesma proporgao das degluti¢oes em pacientes (12,5%)

e controles (15%), com a degluti¢ao de 10 mL de bolo pastoso. Conclusdo — A duragao do transito oral, faringeo e pelo esfincter superior do esdfago

foi semelhante nos pacientes com pirose funcional e controles.

DESCRITORES - Azia. Degluticao. Esfincter esofagico superior. Refluxo gastroesofagico.
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