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A 3-year-old girl had multiple anomalies compatible with Treacher Collins Syndrome (TCS). From the neonatal

period, sucking was poor, making tube feeding necessary. Excessive saliva was retained in the oral cavity. Nasal

leakage caused by the cleft palate was observed when she spoke. The initial videofluoroscopic swallow study (VESS)

showed a poor posterior bolus transit and nasopharyngeal regurgitation. A delayed swallow reflex and bolus

stasis at the vallecular and pyriform sinuses were recognized. Based on the VESS findings, the patient underwent

palatoplasty at 20 months of age. At approximately 23 months of age, a follow-up VFSS was performed; poor

posterior bolus transit, nasopharyngeal regurgitation, and delayed swallow reflex were not observed. Finally, the

patient was able to eat ground or chopped foods and solid foods orally. We deem VFSS to be helpful in deciding

the appropriate management of dysphagia in TCS.
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INTRODUCTION

Treacher Collins syndrome (TCS) is an autosomal dom-
inant disorder of craniofacial development, which has
an incidence of approximately one in 50,000 live births
[1]. TCS is characterized by abnormalities of the pinnae
that are frequently associated with atresia of the external
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auditory canals and anomalies of the middle ear ossicles.
As a result, bilateral conductive hearing loss is common
along with hypoplasia of the facial bones, particularly the
mandible and zygomatic complex; antimongoloid slant-
ing of the palpebral fissures with coloboma of the lower
eyelids and a paucity of lid lashes medial to the defect;
and finally, cleft palate [2]. Craniofacial anomalies lead
to airway obstruction and dysphagia is caused by tem-
poromandibular joint anomaly, cleft palate, mandibular
hypoplasia, and glossoptosis. Patients usually suffer from
various functional deficits including communication
deficits, bilateral conductive hearing loss, and dysphagia
[3].

Because feeding and growth are important components
of pediatric rehabilitation, it is necessary to perform pre-
cise evaluation and appropriate treatment procedures
for dysphagia. The objective of the present study was to
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report the role of videofluoroscopic swallow study (VFSS)
and to determine the subsequent treatment of dysphagia
in TCS based on the VFSS findings.

CASE REPORT

A baby girl who was delivered by Caesarean section had
multiple anomalies compatible with TCS (Fig. 1A, 1B).
She received a tracheostomy and endotracheal intuba-
tion had been performed. None of her family members
had TCS. A facial computed tomography scan showed
hypoplasia of the maxilla and hard palate defects (Fig.
2A, 2B). We confirmed the presence of a Treacher Col-
lins-Franceschetti syndrome 1 (TCOFI) gene mutation
by polymerase chain reaction. We confirmatively diag-
nosed this case as TCS with a de novo frameshift muta-
tion within the TCOF1 gene (c.880del, pVal294SerfsX122).
Her motor development was delayed. She could sit alone
at 13 months of age, and could walk alone at 22 months
of age. From the neonatal period, sucking was poor, mak-

ing tube feeding necessary. Excessive saliva was retained
in the oral cavity and considerable drooling and nasal
regurgitation of saliva were seen. Nasal leakage caused
by the cleft palate was observed when she spoke. She un-
derwent palatoplasty at 20 months of age. We carried out
serial VFSSs, before and after surgical treatment (Table
1). Based on the VFSS findings, we performed the ap-
propriate management of dysphagia in TCS. We used a
modified VFSS protocol from Logemann'’s study [4]. The
lateral view of the VFSS was obtained with the child in an
upright sitting position, after she had been fed barium-
containing free water or milk, yogurt (thick liquid), rice
porridge (soft), and cookies (hard). In the first VESS, the
child swallowed barium-containing milk on her own
from a bottle with nipple. In the second and third VFSSs,
the patient swallowed a half spoonful of milk and free
water. Subsequently, it was increased to gradually in-
creasing volumes of liquid and progressed to solid food.
For psychological stability and accurate examination, the
child was fed by her parents.

Fig. 1. Clinical features of the pa-
tient with facial abnormalities of
Treacher Collins syndrome in the
frontal (A) and lateral views (B).
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Fig. 2. Axial views of facial com-
puted tomography show (A) hypo-
plasia of the maxilla (white arrow)
and (B) hard palate defect (black
arrow).
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The first assessment using the VFSS, before surgical repair
of the cleft palate

The first VFSS was performed at 12 months of age (Fig.
3A). A delayed oral transit time (OTT, 1.30 seconds), pre-
mature bolus loss, material being pushed out with the
tongue, and leakage of food or liquid from the mouth
were seen during the oral phase. During the pharyngeal
phase, we found poor posterior bolus transit (pharyngeal
transit time [PTT] 1.94 seconds), a decrease in laryngeal
elevation (0.4 cm), a delayed swallow reflex (pharyngeal
delay time [PDT] 0.44 seconds), bolus stasis at the vallec-
ular and pyriform sinuses (grade 1), and nasopharyngeal
regurgitation during swallowing a large amount of liquid.
Aspiration and penetration were not observed. Based on
these findings, tube feeding was discontinued and oral
intake was started. We performed dysphagia rehabilita-
tion and recommended surgical reconstruction of the
cleft palate.

The second assessment using the VFSS, after surgical
repair of the cleft palate

She underwent palatoplasty with the double oppos-
ing Z-plasty technique at 20 months of age. After surgi-
cal treatment, the second fluoroscopy was performed at
23 months of age (Fig. 3B). Except for poor mastication
and delayed OTT (1.50 seconds), lip sealing and tongue
base movement were improved during the oral phase
compared with those in the previous examination. Poor
posterior bolus transit (PTT 1.48 seconds), a decrease
in laryngeal elevation (0.63 cm), and a delayed swallow
reflex (PDT 0.44 seconds) persisted during the pharyn-
geal phase, but nasopharyngeal regurgitation was not
observed. Bolus stasis at the vallecular and pyriform
sinuses was recognized, but only to a slight degree. We
performed an intensive dysphagia rehabilitative program
including oromotor facilitation, thermo-tactile stimula-
tion, and re-education of the swallowing muscles. At
approximately 24 months of age, the patient could eat
ground or chopped foods orally without choking.

The third assessment using the VFSS for the follow-up
study

The third VFSS was performed at 31 months of age. It
demonstrated an OTT of 1.48 seconds, and lip sealing
and tongue movement during the oral phase showed
no definite abnormalities. Pharyngeal parameters, such

Table 1. Serial videofluoroscopic swallow study findings

LE (cm)

PDT (sec)
0.44 (-0.27+0.26)"

PTT (sec)
1.94 (0.28+0.09)

NP
Exist

OTT (sec)
1.30 (0.62+0.24)"

Timing

None

0.40

At the age of 12 months (before surgery)
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as a PTT of 1.08 seconds, a PDT of 0.24 seconds, and a
laryngeal elevation of 0.68 cm, were markedly improved
compared with those in previous examinations. Nasal
regurgitation, supraglottic penetration, and pyriform and
vallecular residues were not observed. Eventually, at 36
months of age, the patient could eat solid foods and drink
a cup of liquid safely.

DISCUSSION

Various methods can be used for the evaluation of pe-
diatric dysphagia. Instrumental assessments of swallow-
ing function in pediatric dysphagia include VFSS, upper
gastrointestinal study, ultrasonography, radionuclide
imaging, flexible endoscopic examination of swallowing
(FEES), and cervical auscultation [5]. It is well known that
the VFSS is the primary instrumental examination that
provides dynamic imaging of oral, pharyngeal, and up-
per esophageal phases of swallowing. Based on the VFSS
findings, we can make an accurate assessment of the
swallowing mechanism.

Although VFSS has a risk of radiation exposure, it is a
useful tool for the evaluation of dysphagia and allows
decision-making regarding the appropriate management
of pediatric TCS. After the first VFSS in this research, we
performed nasogastric tube removal. We determined
the optimal timing for surgical correction of cleft pal-
ate based on the VESS findings, which included delayed
OTT, premature bolus loss, poor posterior bolus transit,
delayed swallow reflex, mild bolus stasis at the vallecular
and pyriform sinuses, and nasopharyngeal regurgita-
tion. Aspiration and penetration were not observed. The
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Fig. 3. (A) The first videofluo-
roscopic swallow study (VESS)
performed before surgical treat-
ment shows nasopharyngeal re-
gurgitation (white arrow) of a large
amount of liquid during swal-
lowing and (B) the second VFSS
performed after surgical treatment
do not show any evidence of naso-
pharyngeal regurgitation.

(B)

patient then received surgical treatment for correction of
the cleft palate. We permitted the patient to take only a
small amount of liquid and thick liquids with a viscosity
of yogurt. Dysphagia rehabilitation including thermo-
tactile stimulation and oromotor facilitation was pre-
scribed. After surgical treatment of the cleft palate, we
performed the second VFSS and then recommended that
she should be encouraged to drink a small amount of liq-
uid and consume a soft diet, and should receive intensive
dysphagia rehabilitation. In this case, the VFSS findings
after surgical management were mostly improved com-
pared with the findings before surgical management, ex-
cept for the OTT. We thought that the OTT was increased
due to post-surgical conditions. After the cleft palate
repair, nasopharyngeal regurgitation of a large amount of
liquid had disappeared. Based on these results, we dem-
onstrated that the cleft palate repair and post-operative
dysphagia rehabilitation improved the oral phase func-
tion as well as the pharyngeal phase function. Finally,
in the third follow-up study, the VESS findings showed
improvements in all oropharyngeal parameters. We then
recommended a solid diet and drinking liquid from a
cup.

Infants who required tracheostomy are typically decan-
nulated after adequate airway growth and posterior cleft
palate repair [6]. In this case, because the patient fre-
quently suffered from sudden choking and asphyxia, she
could not be decannulated, and her airway was repaired
after a few months by an otolaryngologist.

There are some limitations to this study. Manometric
studies permit the quantification of pharyngeal contrac-
tile forces, or quantification of the magnitude of intra-
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bolus pressure during swallowing. Because manometry
is not commonly performed in children [7], we did not
carry out this evaluation. Recently, FEES has been more
widely used in adults with dysphagia. In FEES, an endo-
scope is used to directly visualize the hypopharynx dur-
ing the swallowing process to assess airway protection
[5]. However, in our hospital, FEES is not routinely used
for the assessment of swallowing disorders in children.
If manometry and FEES had been performed, we could
have more accurately determined the pathophysiology of
dysphagia in this case.
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