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ABSTRACT

Purpose: To measure the oral and pharyngeal transit time (OTT and 

PTT) in genetic syndromes. Methods: Fourteen subjects, ranging in age 

from 4 months to 7 years, with different genetic diagnoses confirmed by 

clinical or laboratory examinations participated in this study. Real-time 

videofluoroscopic swallow study, and oral and pharyngeal transit times 

were analyzed using a specialized software. Descriptive and inferential 

statistical analyses were used. Results: In the OTT analysis performed 

with liquid, of the 11 individuals evaluated, seven had normal OTT with 

an average of 0.75 s and four had altered OTT averaging 5.42 s. When 

swallowing a puree, four subjects showed normal OTT averaging 1.12 

s and eight had altered OTT averaging 9.54 s. From the analysis of the 

PTT with liquid, seven had normal values   averaging 0.68 s and four had 

altered PTT averaging 3.74 s. When swallowing a puree, four subjects 

had normal PTT averaging 0.75 s and eight had abnormal values   averag-

ing 3.98 s. Conclusion: The oral and pharyngeal transit times may be 

normal or altered in the studied genetic syndromes. In this study, we 

found significant differences in transit times only in liquid consistency.

Keywords: Deglutition disorders; Quantitative analysis; Genetics; 

Deglutition; Evaluation

RESUMO 

Objetivo: Analisar, de forma quantitativa, o tempo de trânsito oral e 

faríngeo da deglutição em indivíduos com síndrome genética. Métodos: 

Participaram 14 indivíduos com diagnósticos genéticos distintos, con-

firmados por exame clínico ou laboratorial, idade variando de 4 meses a 

7 anos. Foi realizada análise de imagens videofluoroscópicas, por meio 

de software específico, dos tempos de trânsito oral e faríngeo. Após, 

realizou-se análise estatística descritiva e inferencial. Resultados: Na 

análise do tempo de trânsito oral (TTO) com líquido constatou-se que 

dos 11 indivíduos avaliados, 7 apresentaram TTO normal, com média de 

tempo de 0,75 s e 4 apresentaram TTO alterado, com média de tempo de 

5,42 s. Com a consistência pastosa, constatou-se 4 normais, com média 

de 1,12 s e 8 alterados, com média de 9,54 s. Quanto à análise do tempo 

de trânsito faríngeo (TTF) com líquido, 7 apresentaram seus valores 

normais, com média de 0,68 s, e 4 alterados, média de 3,74 s. Com a 

consistência pastosa, constatou-se 4 normais, média de 0,75 s e 8 apre-

sentaram valores alterados, com média de 3,98 s. Conclusão: Os tempos 

de trânsito oral e faríngeo nas síndromes genéticas estudadas podem ser 

normais ou alterados, sendo que, neste estudo, encontrou-se significância 

estatística nos tempos de trânsito apenas na consistência líquida. 

Descritores: Análise quantitativa; Genética; Transtorno de deglutição; 

Avaliação; Deglutição
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INTRODUCTION

Individuals with genetic syndromes may present with 
feeding complaints and/or alterations in deglutition resulting 
from anatomical, physiological, and environmental factors(1). 
Although the relationship between different conditions and 
deglutition problems has been studied, few studies have quan-
titatively analyzed deglutition times in specific populations(2-7). 
Further, patients with genetic syndromes were not included in 
the samples in such studies(1,8-10).

Studies on the duration of the deglutition stages, as well 
as start and finish markers, are important both in the healthy 
population as well as in distinct etiologies, to standardize the 
duration and to help with the treatment and therapeutic mana-
gement of deglutition dysfunctions(4,11-13).

A few studies have conducted quantitative analysis of the 
oral and pharyngeal stages to study deglutition in subjects 
with pediatric and genetic disorders; these studies frequently 
measured deglutition times in adults, especially in those who 
suffered stroke(3,4,5,14). Studies measuring oropharyngeal deglu-
tition transit times date from the 1980s. In Brazil, they were 
developed for use in patients with stroke, cerebral palsy, and 
gastroesophageal reflux disease(15-23).

Quantitative analysis of the durations of deglutition stages 
has been given little consideration by clinicians working on 
oropharyngeal dysphagia, because in the biomechanical analy-
sis of deglutition, the emphasis is on the presence or absence 
of penetration and laryngotracheal aspiration. Changes in the 
oral and pharyngeal deglutition transit times may compromise 
different aspects of the health of the individual, including nu-
tritional(24) and pulmonary conditions, as an increase in these 
may prolong the total feeding time and increase the risk of 
laryngotracheal aspiration.

The aim of the present study was to quantitatively analyze 
the oral and pharyngeal deglutition transit times in individuals 
with genetic syndromes.

METHODS

This study was approved by the Research Ethics Committee 
of the Faculty of Philosophy and Sciences, Universidade 
Estadual Paulista “Júlio de Mesquita Filho” (UNESP), with 
the reference number 1755/2009. After being briefed on the 
study, the legal representatives of the participating children 
signed the Free and Informed Consent form, agreeing to the 
children’s participation in this study.

This is a prospective cross-sectional clinical study that 
included individuals with genetic diagnoses performed in ref-
erence centers, either clinical or laboratory exam-based, who 
presented with feeding and/or swallowing difficulties.

Fourteen individuals with different genetic syndromes 
participated in this study. Of these, seven were male and seven 
female, ranging in age from 4 months to 7 years, with an aver-
age age of 27.85 months and standard deviation of 27.17. The 
gross motor function classification (GMFCS scale) varied from 
levels II to V (Chart 1). Of the 14 individuals, nine participated 
in the deglutition evaluation using liquid and puree, three using 
only puree, and two using only liquid.

Videofluoroscopic evaluation of the oropharyngeal degluti-
tion and quantitative analysis of the oral and pharyngeal transit 
times were performed. Standardized liquid and puree food 
consistencies were used to perform the exam only in individu-
als older than 6 months, as proposed by the American Dietetic 
Association (ADA). For those individuals who were already 
feeding on pureed consistencies (pudding), the exam was initi-
ated using puree, followed by liquid (5 ml). The anatomical 
limits extending from the oral cavity to the esophagus were 
observed during the examination, wherein the anterior limit 
was set by the lips, the posterior by the pharyngeal wall, the 
superior by the nasopharynx, and the inferior by the cervical 
stomach(16,17).

The puree was prepared using the usual liquid consumed by 
the individual (usually milk) and commercially available instant 

Chart 1. Case characterization

Syndrome Gender Age MIM phenotype Localization GMFCS

1

2

3

4

5

6

7

8

9

10

11

12

13

14

Down’s

Down’s

Edwards’

Crouzon

Fetal alcohol

Down’s

Down’s

Noonan’s

Down’s

Down ‘s

Lipofuscinosis

Charcot Marriet

Cri-du-chat

Tay-Sachs

Male

Male 

Female

Male

Male

Female

Female

Female

Male

Female

Female

Male

Male

Female

4 months

6 months

7 months

7 months

13 months

13 months

14 months

14 months

2 years

3 years

3 years

4 years

7 years

7 years

#190685 

#190685 

%300484 

#123500 

-

#190685 

#190685 

#163950 

#190685 

#190685 

#256730 

#606482 

#123450 

#272800

21q22.3 

21q22.3 

-

10q26.13 

-

21q22.3 

21q22.3 

12q24.13 

21q22.3 

21q22.3 

1p34.2 

19p13.2 

5p15.2 

15q23

Level IV

Level III

Level V

Level IV

Level II

Level II

Level III

Level IV

Level II

Level II

Level V

Level I

Level IV

Level V

Note: MIM phenotype = Online Mendelian Inheritance in Man; GMFCS= Gross Motor Function Classification System
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food thickener formed of starch and containing (per 100 g, 375 
Kcal) 100 g of carbohydrates and 125 mg of sodium. To obtain 
the desired consistency, the food thickener was added using the 
measuring cup supplied by the manufacturer (4 g), with one and 
half measures of thickener added to 100 ml of liquid. Barium 
sulfate (BaSO4) was added to both the liquid and the puree, in 
a proportion of 50% barium to 50% food, without changing 
the previously standardized consistencies. 

The equipment used consisted of a Prestilix remote control 
seriographer, (model 1600X, 1000 mA, 130 kV; GE). The 
coupled collimator allowed 35 cm X 43 cm maximum aperture, 
with the possibility of a total shutter. The radiological examina-
tion table had a 90° to 180° inclination; however, it was always 
maintained at an inclination of 90o for the examinations.

All evaluations were performed with the subjects sitting in 
a children’s chair suitable for the examination, or on the lap of 
the accompanying adult.

A specialized software(13) was used to perform the quantita-
tive analysis of the oral and pharyngeal transit times through 
the analysis of video frames and seriation of the deglutition, 
which allowed the time to be registered in milliseconds. These 
durations were later transformed into seconds due to it being the 
most commonly used unit in the studies with quantitative data.

The oral transit time (OTT) was defined as starting when 
the food is seen inside the oral cavity with anterior to posterior 
tongue propulsion (Figure 1), and ending when the food bolus 
is in the hypopharynx or at the point where the inferior border 
of the lower jaw makes an angle with the base of the tongue 
(Figure 2)(18).

The start of the pharyngeal transit time (PTT) was consid-
ered as the moment when the food bolus was in the hypophar-
ynx or at the point where the inferior border of the lower jaw 
makes an angle with the base of the tongue (Figure 3), and the 
end was considered as the pharyngeal stage when the food bolus 
passed through the upper esophageal sphincter (Figure 4)(19).

In the present study, the analysis of the examinations was 
performed by two phonoaudiologists(20), working in the field 
of oropharyngeal dysphagia, and trained in deglutition video-
fluoroscopy and the use of the software. To analyze OTT and 
PTT in both types of food consistencies under study (liquid 
and puree), the subjects were divided in two groups (normal 
and altered) based on the normal deglutition times during 
the ingestion of food with these consistencies in a healthy 
pediatric or adult population(21). The individuals with an OTT 
of up to 1.3 s were included in the normal group, and those 
with a higher OTT value were included in the altered group. 
Individuals with an PTT of up to 1.15 s were included in the 
normal group and those with values above 1.15 s were included 
in the altered group.

Unlike for the liquid consistency, for OTT and PTT analysis 
with the puree consistency, normal values from a healthy adult 
population were used, as there are no reference studies of de-
glutition times for puree consistency in the pediatric population. 

Figure 1. Start of the oral stage

Figure 2. End of the oral stage

Figure 3. Start of the pharyngeal stage

Figure 4. End of the pharyngeal stage
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In addition, there is no difference in times of deglutition sta-
ges between the adult and pediatric populations(11,19). For the 
analysis of OTT with the puree consistency, individuals with 
OTT values up to 3 s were included in the normal group and 
individuals with values above 3 s in the altered group. For PTT, 
the normal group had values up to 1 s and the altered group 
had values above 1 s. 

The t test was used for the final measurement of the deglu-
tition times performed by the two examiners, with α < 0.05. 
As no difference was found in the analysis of the parameters 
between the two examiners, the average of the values obtained 
was used to analyze the results of the oral and pharyngeal transit 
times for liquid and puree consistencies. To analyze OTT and 
PTT, descriptive and inferential statistics were performed using 
the t test for independent samples.

RESULTS

In the OTT analysis of liquid ingestion, of the 11 individuals 
evaluated, seven (63.63%) were included in the normal group 
and four (36.37%) in the altered group. Of the individuals in the 
normal group, four individuals had Down’s syndrome, one had 
Crouzon syndrome, one had Cri-du-chat syndrome, and one had 
Fetal alcohol syndrome. The altered group had one individual 
each with Tay-Sachs disease B1 variant, Down’s syndrome, 
Edwards’ syndrome, and Noonan’s syndrome. The average 
liquid OTT and standard deviations are shown in Table 1.

In the analysis of the puree OTT, of the 12 individuals, four 
(33.33%) were included in the normal group and eight (66.67%) 
in the altered group. The normal group had three individuals 
with Down’s syndrome and one with Cri-du-chat syndrome. 
The altered group had one individual each with Noonan’s 
syndrome, Down’s syndrome, Charcot Marriet syndrome, 
Edwards’ syndrome, Tay-Sachs disease B1 variant, Crouzon 
syndrome, Fetal alcohol syndrome, and Neuronal ceroid lipo-
fuscinoses. The average and standard deviation results for the 
puree OTT are shown in Table 2.

Regarding the analysis of the liquid PTT, of the 11 individu-
als studied, seven (63.63%) were placed in the normal group and 
four (36.37%) in the altered group. In the normal group, five 
had been diagnosed with Down’s syndrome, one with Crouzon 
syndrome, and one with Cri-du-chat syndrome. In the altered 
group, we observed one individual each with Fetal alcohol 
syndrome, Tay-Sachs disease B1 variant, Edwards’ syndrome, 

and Noonan’s syndrome. The average and standard deviation 
results for the liquid PTT are shown in Table 3.

In the analysis of the puree PTT, the values from four 
(33.33%) individuals were included in the normal group 
and eight (66.67%) were included in the altered group. The 
normal group had three individuals with Down’s syndrome 
and one with Cri-du-chat syndrome. The altered group had 
one individual each with Down’s syndrome, Charcot Marriet 
syndrome, Crouzon syndrome, Fetal alcohol syndrome, Tay-
Sachs disease B1 variant, Noonan’s syndrome, Neuronal ceroid 
lipofuscinoses, and Edwards’ syndrome. The average and 
standard deviation results found in the different groups for the 
puree PTT are shown in Table 4.

A statistical difference was observed between the averages 
of the liquid OTT and PTT values for both normal and altered 
groups. As for the puree, there was no difference between the 
average values of both durations evaluated for the normal and 
altered groups.

DISCUSSION

Quantitative analysis of oropharyngeal deglutition, using 

Table 1. Analysis of oral transit time for the liquid consistency

n (11) Average 
Standard 

deviation

Normal OTT 7 (63.63%) 0.75 0.24 t=4.27

Altered OTT 4 (36.37%) 5.42 2.99 df=9

p<0.00

t test (p<0.05)
Note: OTT = oral transit time 

Table 2. Analysis of oral transit time for the puree consistency

Puree consistency

n (12) Average 
Standard 

deviation

Normal OTT 4 (33.33%) 1.12 0.64 t=-1.45

Altered OTT 8 (66.67%) 9.54 11.31 df=10 

p=0.17

t test (p<0.05)
Note: OTT = oral transit time 

Table 3. Analysis of pharyngeal transit time for the liquid consistency

Liquid consistency

n (11) Average 
Standard 

deviation

Normal PTT 7 (63.63%) 0.68 0.15 t=-3.79

Altered PTT 4 (36.37%) 3.74 2.20 df=9

p<0.00

t test (p<0.05)
Note: PTT = pharyngeal transit time

Table 4. Analysis of the pharyngeal transit time for the puree consistency

Puree consistency

n (12) Average 
Standard 

deviation

Normal PTT 4 (33.33%) 0.75 0.17 t=-2.10

Altered PTT 8 (66.67%) 3.98 2.99 df=10

p=0.06

t test (p<0.05)
Note: PTT = pharyngeal transit time
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software or other measuring tools, may help phonoaudiological 
performance in various ways. The use of this method for the 
evaluation of oropharyngeal deglutition in healthy pediatric 
populations or those with distinct conditions is important for 
the standardization of the oropharyngeal transit times and for 
establishing medical practices.

In the present study, it was found that the liquid OTT of the 
individuals had a higher frequency distribution in the normal 
group than in the altered group. A statistically significant differ-
ence was observed between average OTT values in the normal 
and altered groups. Even though some studies that have quan-
titatively analyzed deglutition in the pediatric population(21,22) 
could be helpful for this discussion, important questions arise 
from the observed changes in OTT.

Swallowing liquid food requires refined neuromotor con-
trol(12,25,26); neurological control of deglutition is one of the most 
important markers for oral transit performance. Compared to 
individuals with OTT within the normal range, those with al-
tered OTT values had syndromes such as Tay-Sachs B1 variant 
disease, Edwards’, Down’s, and Noonan’s syndrome, which 
cause neurological impairment and compromise gross motor 
function when. This could be the determining factor for the 
change in liquid OTT.

Unlike liquid food, pureed food requires a stronger oral 
ejection of the food bolus, which requires a higher oral pro-
pulsion and, consequently, an increased transit time during 
the deglutition stages(12,27). This factor, in association with the 
different oro-motor alterations present in a large proportion of 
patients with genetic disorders, may explain the higher number 
of changes found when swallowing food of puree rather than 
liquid consistency. However, no statistically significant diffe-
rence was observed between the average OTT of the normal 
and altered groups.

The oropharyngeal deglutition stages are interdependent 
and harmonious, and the increase in frequency of alterations 
found in the puree PTT only confirms the sequential nature of 
the deglutition biomechanics(3,28), even when the sequences are 
separated for didactic and research purposes.

Regarding the PTT, also for the liquid, it was observed that 
the individuals kept their distribution both in the normal as 
well as in the altered groups. Even though the distribution of 
the groups was similar for OTT and PTT, it is noteworthy that 
when the characterization of individual cases was performed 
in these groups, the results changed. Fetal alcohol syndrome 
was present both in the normal OTT group as well as in the 
altered PTT group, showing that in this syndrome, the level 
of impairment between the deglutition transits is different, 
which is worth investigating in homogeneous samples. In one 
individual with Down’s syndrome, the OTT was included in 
the normal group and the PTT in the altered group; therefore, 
an increased impairment in the PTT was observed. This sug-
gests that the differences in OTT and PTT in these two genetic 
syndrome groups should be studied in a homogenous population 

to understand the interference and interdependency between 
these stages in the biomechanics of deglutition.

Among the individuals with normal OTT and PTT values 
for swallowing food of puree consistency, three had Down’s 
syndrome and one had Cri-du-chat syndrome. This suggests 
that the oro-motor alterations that are part of the phenotype of 
these syndromes, do not always cause alterations in the transits.

Therefore, the alterations found in the oral and pharyn-
geal deglutition stages in these syndromes can be attributed 
to the presence of structural alterations in the myofunctional 
skeleton and to difficulties in neuromotor control of degluti-
tion(29,30). However, the exact knowledge of the mechanisms 
involved in this analysis requires studies in more homogeneous 
populations.

Conversely, it must be mentioned that in some of the syndro-
mes studied, the OTT and PTT were within normal standards, 
suggesting that the alteration in the oropharyngeal transit may 
or may not be part of the phenotype of some genetic syndromes. 
More studies with larger and more homogeneous samples are 
required to understand the reasons behind the alterations in 
oropharyngeal transit and the presence or absence of oropha-
ryngeal dysphagia in this population.

CONCLUSION

The oral and pharyngeal transit times may or may not 
be altered in patients with genetic disorders. In this study, a 
difference in the average transit time was only found when 
swallowing food of liquid consistency.
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