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Sonographic evaluation of esophageal transit time: influence
of gender and body mass index*

Avaliação do tempo de trânsito esofágico pelo ultrassom: influência do gênero e índice de massa corpórea

Makoto Sakate1, Seizo Yamashita2, Caroline Guedes Correia Toledo3, Patricia Sanches3,

Carlos Roberto Padovani4, Maria Aparecida Coelho de Arruda Henry5

Objective: To utilize intra-abdominal esophagus ultrasonography to evaluate esophageal transit time for water and
yogurt in orthostatic position, and to evaluate the influence of gender and body mass index. Materials and Methods:

The present study included 89 young adults [40 women (mean age, 20.13 ± 1.62 years) and 49 men (mean age,
20.43 ± 2.17 years)] who did not show upper gastrointestinal tract disorder. Esophageal transit time was measured
with the patient in orthostatic position during water and yogurt swallowing. Results: Esophageal transit time for women
and men was, respectively, 5.84 ± 1.60 seconds versus 6.66 ± 1.68 seconds with water, and 9.12 ± 1.96 seconds
versus 9.28 ± 1.70 seconds with yogurt. No difference between genders was observed in spite of the lower body mass
index in women. Conclusion: Data regarding esophageal transit time for liquid (water) and pasty (yogurt) food swallowed
by young adults in the orthostatic position did not demonstrate any difference between genders even in women with
lower body mass index as compared with men.
Keywords: Ultrasonography; Intra-abdominal esophagus; Body mass index.

Objetivo: Utilizar a ultrassonografia do esôfago intra-abdominal para avaliar o tempo de trânsito esofágico para água
e iogurte, em posição ortostática, e avaliar a influência do gênero e índice de massa corpórea. Materiais e Métodos:

Foram estudados 89 indivíduos adultos jovens, sem clínica de doenças do trato gastrintestinal superior, sendo 40 do
gênero feminino (média de 20,13 ± 1,62 anos) e 49 do gênero masculino (média de 20,43 ± 2,17 anos). O tempo
de trânsito esofágico foi cronometrado, com o paciente em posição ortostática, durante a deglutição de água e iogurte.
Resultados: O tempo de trânsito esofágico para as mulheres e para os homens foi, respectivamente: para água, de
5,84 ± 1,60 segundos versus 6,66 ± 1,68 segundos, e para iogurte, de 9,12 ± 1,96 segundos versus 9,28 ± 1,70
segundos. Não se constatou diferença entre os gêneros masculino e feminino, apesar de o fator índice de massa cor-
pórea ser menor nas mulheres. Conclusão: Os dados obtidos do tempo de trânsito esofágico para alimento líquido
(água) e pastoso (iogurte), em posição ortostática, em adultos jovens não mostraram diferença entre os gêneros, mesmos
nas mulheres com índice de massa corpórea menor em relação aos homens.
Unitermos: Ultrassonografia; Esôfago intra-abdominal; Índice de massa corpórea.
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ORIGINAL ARTICLE

tion are necessary(1–7). In this context, trans-
abdominal ultrasonography presents itself
as a good imaging method to evaluate the
intra-abdominal esophagus with the fol-
lowing advantages: it is characterized as an
initial study, optimizing the indication for
complementary studies, and providing bet-
ter quality of life for the patient since this
method is more innocuous, besides allow-
ing the evaluation of treatment outcomes in
patients with dysphagia(6).

Objective

The present study was aimed at utiliz-
ing intra-abdominal esophagus ultrasonog-
raphy during swallowing of non-solid
foods (water and yogurt), with the patients

INTRODUCTION

Esophageal complaints are commonly
found in both men and women of every age
group, reflecting characteristics or conse-
quences of different diseases. Thus, it is
important that a simple, rapid and nonin-
vasive evaluation tool is available to sug-
gest and indicate more complex studies.
Currently, there are several methods allow-
ing the study of esophageal disorders, such
as contrast-enhanced radiography with
fluoroscopy, scintigraphy, manometry, up-
per endoscopy and prolonged esophageal
pH-metry (24 hours). Notwithstanding,
simple, rapid, low-cost and noninvasive
methods which do not use ionizing radia-
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in orthostatic position, as a reference pa-
rameter in esophageal motor disorders, and
evaluating the influence of gender and
body mass index (BMI).

MATERIALS AND METHODS

The present study included 89 young
adult individuals aged between 17 and 27
years, 40 of them women (mean age 20.13
± 1.62 years) and 49 men (mean 20.43 ±
2.17 years), who did not show upper gas-
trointestinal disorders. The body mass in-
dex (BMI) was calculated for both the fe-
male and male individuals.

The esophageal transit time (ETT) was
measured with the volunteer in orthostatic
position swallowing water (20 ml at room
temperature), with a stopwatch being
started as the observer felt the thyroid car-
tilage elevation, during swallowing by the
volunteer, and stopped at the moment the
bolus passage was visualized in the intra-
abdominal esophagus. After a 30-minute
interval, the maneuver was repeated with
yogurt (20 ml at 5°C)(Figures 1 and 2).

The ultrasonography apparatus utilized
was a Toshiba Sonolayer SSH 140 A/G se-
ries (Toshiba; Tokyo, Japan) with a semi-
convex 3.5 MHz transducer; and the stop-
watch, a Seiko 3 BAR (Seiko; Tokyo, Ja-
pan).

The experiment homogeneity as regards
gender was evaluated by comparison of
mean ETTs with water and yogurt. A simi-

lar statistical analysis was separately under-
taken for BMI, with the two-tailed t-test,
considering the impossibility of anticipat-
ing the difference significance. The com-
parison between ETT with water and yo-
gurt was performed by means of the one-
tailed t-test, assuming that the swallowing
of less fluid substances results in longer
ETT. The evaluation of associations be-
tween variables was performed with the
Student’s t test. Analysis of variance was
utilized for a two-factor model (sex and
BMI 50th percentile)(8).

RESULTS

The mean ETT for water was 5.84 ±
1.60 seconds in the female volunteers, and
6.66 ± 1.68 seconds in the male volunteers,
with no statistically significant difference
as regards gender. For yogurt, the mean
ETT was 9.12 ± 1.96 seconds in the female

volunteers, and 9.28 ± 1.70 seconds in the
male volunteers (p > 0.05), also with no
statistically significant difference as re-
gards gender.

The mean female BMI (21.53 ± 2.was
significantly lower than the male BMI
(23.65 ± 3.00 kg/m2)) (p < 0.001), but the
association between BMI and ETT for
water and yogurt was not statistically sig-
nificant (p > 0,05), demonstrating that the
fact of women presenting lower BMI was
not a determining factor for the study of the
differences (Table 1).

DISCUSSION

In the present experiment, the volun-
teers, in orthostatic position, did not expe-
rience difficulty in holding the water/yo-
gurt in their mouth, starting the swallow-
ing only upon the observer command. All
the steps of the investigation could be un-

Figure 1. Sonographic image of upper abdomen demonstrating left hepatic lobe

and intra-abdominal esophagus (arrow).

Figure 2. Sonographic image of upper abdomen demonstrating left

hepatic lobe and intra-abdominal esophagus during the passage of a

bolus (arrow).

Table 1 Means and standard deviation of esophageal transit time for water and yogurt, body mass índex

for female and male individuals for percentiles < 50 and > 50 with respective p values.

Water

p values

Yogurt

p values

Gender

Female

Male

Female

Male

< p50

5.84 ± 1.60

6.66 ± 1.68

p > 0.05

9.12 ± 1.96

9.28 ± 1.70

p > 0.05

BMI

> p50

6.82 ± 2.79

6.58 ± 1.99

p > 0.05

10.10 ± 5.89

10.20 ± 3.54

p > 0.05

p values

p > 0.05

p > 0.05

p > 0.05

p > 0.05

ETT, esophagic transit time; BMI, body mass index; < p50, percentile < 50; > p50, percentile > 50.

ETT
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eventfully performed in a simple manner,
with all the volunteers comfortably posi-
tioned, in a quiet environment in the exami-
nation room, taking a short time to be com-
pleted. In the elderly with deglutition dif-
ficulties, such an examination should be
avoided. In such cases, considering the
higher incidence of malignant neoplasms
in this age group, esophagogram, videoflu-
oroscopy and even endoscopy would be the
alternatives. The intra-abdominal esopha-
gus could be easily reached and identified
by ultrasonography, allowing the visualiza-
tion of the water/yogurt passage(9,10).

The ETT could be determined in both
men and women, with the aid of a stop-
watch started at the moment the deglutition
of water or yogurt was initiated, until the
substance passage was visualized through
the intra-abdominal esophagus(10).

The sonographic evaluation of the tho-
racic esophagus by external approach is
impaired by the access difficulty, both
through the anterior and posterior medias-
tina because of the presence of air in the
lungs and bone tissue in the dorsal spine
through which sound waves cannot appro-
priately propagate(11). The cervical esopha-
gus can be sonographically evaluated, con-
sidering its lateral location in relation to the
trachea, and because of its proximity to the
surface and interposition of soft tissue such
as the left thyroid lobe(12). In healthy indi-
viduals, the intra-abdominal segment of the
esophagus is easily accessible by ultra-
sonography because of its posterior posi-
tioning in relation to the left hepatic lobe
acting as an access window for ultrasound
imaging (a relatively homogeneous organ
that displaces the bowel loops with
gas)(13-15).

In the present study, the method demon-
strated that there was no statistically signifi-
cant difference between ETTs with water
and yogurt and between genders, which
was not observed with the individuals in
dorsal decubitus(10), although a possible

cause could be the individuals positioning
(orthostasis). As regards the BMI, the val-
ues for the female volunteers were signifi-
cantly lower than for the male volunteers,
although not representing a determining
factor to enhance differences in the ETTs
with water and yogurt.

With the advent of new technologies,
new methods have been introduced allow-
ing the evaluation of the esophagus, such
as nuclear medicine, fiberoptic endoscopy,
manometry, pH-metry and endoscopic ul-
trasonography. All of them emphasize the
identification of anatomical and functional
aspects of the esophagus(16–18), but are in-
vasive or utilize ionizing radiation with
highly expensive equipment.

The present study has allowed a less
invasive, cost-effective and probably more
easily available technique as compared
with radiographic, manometric or scinti-
graphic methods, considering that this
method requires only a conventional ultra-
sonography unit and a stopwatch to be re-
produced. Other advantage of the method
is the possibility of performing the exami-
nation out of the hospital environment.

CONCLUSION

The experimental method for evaluating
the esophageal transit time with external
approach by ultrasonography with the pa-
tient in orthostatic position, establishing
correlation between genders and BMI is
feasible, simple, non-invasive and do not
require ionizing radiation. In the present
study, the authors have observed that the
ETT for water and yogurt has not presented
statistically significant differences for both
genders, even with the BMI significantly
lower in women than in men.
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