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INTRODUCTION

Dysphagia is a symptom of difficulty in swallowing, which can 
be related to a dysfunction in the oral, pharyngeal or esophageal 
phase of  swallowing(1). The perception of  bolus transit through 
the thoracic esophagus may be caused by esophageal anatomic 
changes, motility disorders, esophageal hypersensitivity or hiper 
vigilance(1), or the dysphagia is functional. Functional dysphagia 
is defined as “a sensation of abnormal bolus transit through the 
esophageal body in the absence of structural, mucosal, or motor 
abnormalities to explain the symptom”(2). Functional dysphagia 
is the least prevalent of the functional esophageal disorders(2). Es-
ophageal motility disorders can cause mild-to-severe dysphagia(3,4).

Healthy individuals may have, in some swallows, the perception 
of esophageal bolus transit. This sensation may be a manifestation 
of functional dysphagia, which has a different prevalence in differ-
ent populations, 7.5% of the functional esophageal diseases in the 
United States(5) and 0.6% in Asia(6). These differences are related to 
different populations and diagnostic criteria. However, the percep-
tion of bolus transit in some swallows in healthy individuals is not 
always a consequence of functional dysphagia, but rather, of an 
altered esophageal motility. Previous studies did not show changes 
in esophageal motility in perceived bolus transit(7), perhaps because 
the method used for assessment of esophageal motility was differ-
ent from the ones currently used, the high-resolution manometry 
(HRM). The hypothesis of this investigation was that perception 
of bolus transit through the esophagus after swallows is associated 
with changes in esophageal motility.

To evaluate this hypothesis esophageal motility was investigated 
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by high- resolution manometry, and swallows followed by the per-
ception of bolus passage through the esophagus were compared 
with those without perception.

METHODS

Esophageal motility and perception of esophageal transit was 
evaluated in 22 healthy volunteers, 10 men and 12 women with ages 
from 22 to 50 years (mean: 38.1±7.7 years). The mean of body mass 
index was 29.1±3.7 kg/m2. They did not have any gastroenterologi-
cal, neurological, endocrine disease, surgery in the digestive tract 
or any disease at the time of  evaluation of  esophageal motility. 
They did not complain of dysphagia, heartburn, acid regurgita-
tion or chest pain. The investigation was approved by the Human 
Research Ethics Committee of the University Hospital, number 
14757/2012, and all volunteers gave written informed consent to 
participate in the investigation.

Esophageal motility was evaluated by high resolution manom-
etry with a 32-channel solid state catheter (Sandhill Instruments, 
Highlands Ranch, CO, USA). The tests were performed after 
a 6-hour fasting, with individuals in sitting position. After the 
calibration at 0 mmHg and 100 mmHg, the manometry catheter 
was introduced through the nose until the distal channels reached 
the stomach, and registration of intraluminal pressure from the 
pharynx to the stomach was performed.

After five minutes for stabilization of the manometric record, 
each volunteer performed, in the sitting position, 10 swallows of a 
5 mL bolus of saline at room temperature. After five minutes from 
the end of the wet swallows the volunteers performed another 10 
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swallows of 1 cm3 pieces of bread, with an interval of at least 30 
seconds between swallows. After each swallow the volunteers were 
asked about the perception of bolus transit through the esopha-
gus, using the classification described by Lazarescu et al.(7): grade 
1- none; grade 2- slow passage; grade 3- stepwise; grade 4- partial 
passage; grade 5- obstruction. Therefore, swallows classified as 
grade 1 were considered without perception of  bolus passage 
through the esophagus, and swallows classified as grades 2–5 were 
considered with perception.

Each swallow was analyzed for the integrated relaxation pres-
sure (IRP) of the lower esophageal sphincter, the contraction front 
velocity (CFV), distal contraction integral (DCI), distal latency 
(DL), proximal contraction length (PCL), proximal contraction 
integral (PCI), proximal contraction duration (PCD), and maximal 
upper esophageal sphincter (UES) pressure. The method for the 
measurement of each variable was previously described(8,9). Ineffec-
tive contractions were defined as failed (DCI <100 mmHg.s.cm) or 
weak (DCI >100 mmHg.s.cm but <450 mmHg.s.cm) by the Chi-
cago classification v3.0(10). Proximal esophageal contractions were 
defined as contractions proximal to peristaltic break (transition 
zone) and distal contractions as contractions distal to peristaltic 
break(11) (FIGURE 1). The reference for PCI and DCI was the 
isobaric contour of 30 mmHg.

Statistical analysis of manometry results of the swallows fol-
lowed or not by perception of bolus passage through the esophagus 
was done by multivariate analysis of variance (MANOVA). The 
results are shown as mean and standard deviation (SD). A P≤0.05 
was considered significant.

RESULTS

The percentage of  swallows followed by perception of  es-
ophageal transit of liquid and solid bolus is described in TABLE 
1. The proportion of swallows followed by perception was higher 
with solid bolus (48.1%) compared with liquid swallows (11.7%, 
P<0.050). Ineffective contractions with liquid bolus was 24.8%, 
and with solid bolus 43.4% (P<0.050).

FIGURE 1. Peristaltic contraction of a volunteer after liquid swallow. 
Proximal esophageal contraction is above the peristaltic break (transition 
zone), and distal esophageal contraction is below the peristaltic break.

TABLE 1. Percentage of liquid and solid swallows followed by perception 
of esophageal transit and percentage of ineffective contraction after liquid 
and solid swallows.

Perception after liquid swallows 11.7%

Perception after solid swallows 48.1%

Ineffective contraction after liquid swallows 24.8%

Ineffective contraction after solid swallows 43.4%

Liquid swallows followed by perception of  bolus passage 
through the esophagus were associated with higher DCI (2257.1 
mmHg.s.cm) and shorter PCL (3.8 cm) compared with swallows 
without perception (DCI: 1187.0 mmHg.s.cm, P=0.001, and-
PCL:4.7 cm, P=0.005) (TABLE 2).

TABLE 2. Esophageal motility in healthy volunteers with and without 
perception of bolus transit through the esophagus after swallows of liquid 
bolus. Mean (SD).

No perception Perception P value

IRP (mmHg) 6.9 (0.4) 9.3 (1.3) 0.079

CFV (cm/s) 4.8 (0.2) 5.4 (0.8) 0.485

DCI (mmHg.s.cm) 1187.0 (87.2) 2257.1 (308.2) 0.001*

DL (s) 6.6 (0.1) 6.8 (0.3) 0.529

PCL (cm) 4.7 (1.4) 3.8 (1.2) 0.005*

PCI (mmHg.s.cm) 295.0 (251.3) 263.2 (193.9) 0.551

PCD (s) 2.4 (1.0) 2.3 (0.6) 0.586

Maximal UES 
pressure (mmHg) 468.5 (112.0) 467.0 (87.8) 0.948

IRP: integrated relaxation pressure; CFV: contraction front velocity; DCI: distal contractile 
integral; DL: distal latency; PCL: proximal contraction length; PCI: proximal contraction 
integral; PCD: proximal contraction duration; UES: upper esophageal sphincter. *P<0.050 
perception vs no perception.

Perception of solid bolus transit was associated with a longer 
DL (no perception: 6.4 s, perception: 7.1 s, P=0.016), longer PCL 
(no perception: 4.2 cm, perception: 6.6 cm, P=0.001), lower PCI 
(no perception: 333.3 mmHg.s.cm, perception: 228.7 mmHg.s.cm, 
P=0.002) and shorter PCD (no perception: 2.5 s, perception: 1.9 
s, P=001) (TABLE 3).
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bolus transit perception in patients without mechanical obstruc-
tion might be due to esophageal hypersensitivity(7). Anxiety is a 
predictor of  perception of  esophageal bolus transit in cases of 
hypotensive motility(15). Esophageal motor function alone did not 
explain differences in bolus perception, suggesting that different 
mechanisms are relevant in different individuals. The perception 
of  bolus transit is less common than abnormal motility(15). In a 
previous investigation only 9.6% of  the volunteers reported per-
ception of  esophageal bolus passage, which happened in 3.5% of 
the swallows(15). The difference to our results may be due to the 
different method to assess perception and characteristics of  the 
population. Perception depend on sociocultural, psychological, 
biological and ethnic variables(16). In addition, older studies did 
not used high-resolution manometry as the method for esophageal 
motility evaluation(7,17), and then the proximal esophageal area was 
not well defined; however, in one of  them the amplitude of  con-
traction measured at 15 cm from the lower esophageal sphincter 
was lower in patients with perception of  solid bolus transit than 
inpatients without perception(17).

The perception of  solid bolus swallows may be caused by 
inadequate adaptation of esophageal contraction to the bolus(17). 
Solid swallows increases the amplitude of contraction in proximal 
esophagus and the peristaltic duration throughout the esophagus, 
when compared with liquid swallows(18). The results of this investi-
gation found that the DCI increased in liquid swallows followed by 
perception, but did not change in solid swallows. The perception was 
not consequence of ineffective contractions once the DCI did not 
decrease in perceived swallows. The PCI with liquid bolus was similar 
between contraction with perception and without perception, but 
with solid bolus PCI decrease in contraction with perception. Ad-
aptations of proximal and distal contraction to bolus characteristics 
may have a significant role in the perception of esophageal transit.

The investigation has some limitations. Esophageal manom-
etry was performed only in the sitting position, and assessment of 
radiologic esophageal transit was not performed.

CONCLUSION

The perception of bolus passage through the thoracic esopha-
gus was more frequent in solid than liquid swallows, and was as-
sociated with changes in proximal esophageal contractions.
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TABLE 3. Esophageal motility in healthy volunteers with and without 
perception of bolus transit through the esophagus after swallows of solid 
bolus. Mean (SD).

No perception Perception P value

IRP (mmHg) 7.6 (4.6) 7.9 (4.9) 0.734

CFV (cm/s) 4.6 (2.1) 4.7 (2.8) 0.830

DCI (mmHg.s.cm) 1129.1 (1049.9) 1239.0 (1137.8) 0.604

DL (s) 6.4 (1.2) 7.1 (2.0) 0.016*

PCL (cm) 4.2 (1.3) 6.6 (1.3) 0.001*

PCI (mmHg.s.cm) 333.3 (229.4) 228.7 (223.1) 0.002*

PCD (s) 2.5 (0.9) 1.9 (0.8) 0.001*

Maximal UES 
pressure (mmHg) 492.9 (120.1) 464.5 (100.1) 0.086

IRP: integrated relaxation pressure; CFV: contraction front velocity; DCI: distal contraction 
integral; DL: distal latency; PCL: proximal contraction length; PCI: proximal contraction 
integral; PCD: proximal contraction duration; UES: upper esophageal sphincter. *P<0.050 
perception vs no perception.

DISCUSSION

Our results showed that the perception of  esophageal bolus 
transit was associated with changes in esophageal motility, mainly 
with alteration in proximal esophagus.

In humans the cervical esophagus is composed of  striated 
muscles; contractions are centrally mediated and occur in response 
to sequential activation of the motor neurons in the nucleus am-
biguous. The smooth muscle of the distal esophagus is innervated 
by intramural inhibitory and excitatory neurons(12). The proximal 
few centimeters of the esophagus contains receptors and afferent 
innervations that are sensitive to mucosal stimulation(13).

The observed changes in esophageal motility associated with 
perception were more related to the proximal than the distal esopha-
gus, mainly in the solid swallows, when there was increase in PCL, 
decrease in PCI, decrease in PCD and decrease in PCI. Also, there 
was a decrease in PCL with liquid swallows. Receptors sensitive to 
mucosal stimulation found in the proximal esophageal mucosa may 
mediate the afferent feedback that activates esophageal peristalsis 
during swallowing(13). The swallowing systems may have variation 
in the response to stimuli between individuals. However, in healthy 
volunteers successive swallows of the same stimuli, performed with 
enough interval, caused similar response in amplitude, duration and 
velocity of esophageal contractions in a previous report(14), which 
was not performed with high-resolution manometry.

A previous investigation described that there is no agreement 
between objective measurements of  esophageal function and sub-
jective perception of  bolus transit, suggesting that an increase in 
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Costa TV, Dantas RO. Alteração da motilidade do esôfago durante percepção do trânsito do bolo em voluntários saudáveis. Arq Gastroenterol. 2019;56(4):386-9. 
RESUMO – Contexto – A percepção do trânsito de bolo deglutido através do esôfago torácico pode ser consequência de alterações anatômicas ou fun-

cionais do esôfago. Objetivo – Avaliar, em voluntários saudáveis, se a deglutição com percepção do trânsito do bolo pelo esôfago está associada a 
alteração da motilidade esofágica. Método – Avaliação simultânea da percepção do trânsito pelo esôfago e motilidade foi realizada em 22 voluntários 
saudáveis. A motilidade esofágica foi avaliada por manometria de alta resolução. Cada voluntário realizou, na posição sentada, 10 deglutições de 
5 mL de soro fisiológico e 10 deglutições de pedaços de 1 cm3 de pão, com um intervalo de pelo menos 30 segundos entre as deglutições. Após cada 
deglutição, os voluntários foram questionados sobre a percepção do trânsito do bolo através do esôfago. Resultados – A percepção do trânsito ocorreu 
em 11,7% das deglutições do bolo líquido e em 48,1% das deglutições do bolo sólido. A percepção do bolo líquido foi associada com menor extensão 
de contração proximal e maior integral da contração distal, comparadas com deglutições sem percepção. A percepção do trânsito de bolus sólido 
foi associada a maior latência distal, menor extensão de contração proximal, menor integral da contração proximal e menor duração da contração 
proximal. Conclusão – A percepção do trânsito do bolo deglutido pelo esôfago torácico ocorreu mais frequentemente com bolo sólido e foi associada 
a alteração das contrações esofágicas proximais.

DESCRITORES – Transtornos da motilidade esofágica. Transtornos de deglutição. Músculo liso. 
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