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Abstract

The videofluorographic study is indicated for diseases potentially causing dysphagia
and aspiration, such as gastrointestinal reflux disease, cancers of the oropharynx and
esophagus, and certain neurologic diseases needing swallowing assessment. The
study is designed to survey the anatomy and physiology of swallowing to diagnose any
swallowing impairment and is standardized using scales such as the Modified Barium
Swallow Impairment Profile (MBSImP). The procedure requires the patient to swallow a
barium contrasted bolus which helps to visualize and obtain a real-time result. There are
certain complications of the procedure including radiation exposure which requires
necessary safety protocols to be followed.

Introduction & Background

The videofluorographic swallowing study is an important initial diagnostic study for
dysphagia as it helps to see the relative structural motion of the upper aerodigestive
pathway in real-time with the motion of food bolus passing through it [1]. Aspiration can
also be detected with the help of the swallowing study [2]. This study helps the clinicians
in assessing the effects on swallowing physiology with different texture and size of the
bolus [3]. Patients with dysphagia are evaluated with videfluorographic swallowing study
to assess the degree of swallowing impairment. The interpretation of the study requires
the expertise of radiologists and speech-language pathologists (SLPs) [4].

Review

Procedure

The procedure of swallowing study involves giving the patient barium contrast
impregnated food or liquid to ingest. Barium helps in visualizing the movement of the
bolus in real-time through the upper aerodigestive pathway. The patient may be directed
to sit in a chair or to stand on a platform. A secure seat is usually used for children and
infants. As the patient swallows the provided barium impregnated food or drink, the x-
ray camera is moved closer to the patient to obtain a real-time result of the swallowing
process. The videoradiographic images of the barium impregnated bolus are obtained
sequentially as the bolus moves through the oral cavity, pharyngeal cavity, and
esophagus. Different textures and volumes of liquid and food are administered; the
impression of the degree of swallowing impairment is then made based on radiographic
images obtained [4]. These clinical impressions include the evaluation of timing and
coordination of the events involved in the process of swallowing. Recommendations
regarding the type of diet, oral vs non-oral diet, and referrals are made using the results
of the videofluorographic swallowing study [5].
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Indications

Different conditions like gastroesophageal reflux disease, cancers of oropharynx and
esophagus, stroke, and numerous neurological conditions can result in dysphagia or
difficulty in swallowing [6]. Dysphagia is also encountered in more than two-thirds of the
patient requiring intubation longer than forty-eight hours [7]. Multiple complications like
aspiration and decreased food and liquid intake can occur as a result of dysphagia [8].
In such cases, a videofluorographic swallowing study is indicated to assess the degree
of swallowing impairment, delay in pharyngeal swallowing, presence of ingestate in the
pharyngeal cavity after swallowing, nasopharyngeal regurgitation, and the presence of
aspiration in the patient [9]. Moreover, this study is indicated when there is a need to
assess the anatomy and physiology of swallowing, integrity of airway pathways,
therapeutic techniques for laryngeal and oropharyngeal disorders, and to obtain
information that might help in making decisions regarding swallow safety [10].

Potential diagnosis

The swallowing study is useful in assessing any swallowing impairment. The results will
indicate whether there is a need for a limited diet or a normal regular diet. The decision
of opting for non-oral feeding is also dependent on the results of this study.
Occasionally, a strictly limited diet is recommended in patients on a regular normal diet.
Conversely, the normal regular diet may be recommended in patients on a strictly
limited diet [11].

Normal and critical findings

The results of videofluoroscopic swallowing study are dependent on different factors like
the expertise of radiologists interpreting the result. There can be substantial inter-rater
variability. Therefore, different strategies are adopted to standardize the results of the
study. These involve using certain scales like “Penetration aspiration scale”, “Dysphagia
severity rating scale” and “Modified Barium Swallow Impairment Profile (MBSImP)”.
Since these scales help in producing a digital scale result; they help in standardizing the
test. The penetration aspiration scale has a score range from one to eight. One
represents no amount of penetration or aspiration, two to five represents an increasing
amount of penetration, and six to eight represents an increasing amount of aspiration on
the scale. The dysphagia severity rating scale has a scale range from zero to six. Zero
represents normal functioning and six represents severe dysphagia [10]. The MBSImP
assesses 17 physiological components involved in swallowing [12]. These include
proper closure of the lips, control of the tongue during bolus hold, preparation of the
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bolus, transport of the bolus, oral residue, pharyngeal swallow initiation, the elevation of
soft palate and larynx, anterior hyoid excursion, epiglottic movement, closure of the
laryngeal vestibule, pharyngeal stripping wave, contraction of the pharynx,
pharyngoesophageal opening, retraction of the tongue base, pharyngeal residue, and
esophageal clearance. The final score is based on the evaluation of these physiological
components and will indicate what degree of dysphagia or swallowing impairment is
present [13].

Interfering factors

The patient is usually asked to remove any spectacles, jewelry, or removable dental
appliances. Furthermore, any metal object that might interfere with the imaging is also
asked to remove. Ideally, the patient should be asked to change into a gown provided
by the imaging facility [5].

Complications

The patient undergoing this swallowing study may feel hauseous or vomit nearly 30
minutes after the procedure. The occurrence of hypersensitivity reactions is a rare
possibility. Constipation may also occur which can be managed with over the counter
laxatives. Increased water intake is recommended for constipation. The patient may
also pass white-colored stools for a day or two. This is due to barium in the stools [14].

Patient safety and education

It is very important to question the patient about any past incident of an allergic reaction
to barium. If the patient is allergic to barium, an alternate diagnostic study can be
chosen to assess the condition. If the patient is breastfeeding or pregnant, the
healthcare provider should be informed. The decision to follow through with the
procedure is then based on the risk assessment and benefits of the study. The patient
should be educated that this is a painless procedure and barium does not have any
harmful effects on the body. They should also be warned about potential side effects
like constipation and white-colored stools [6]. Radiation safety is a very important issue.
The target should be to achieve the imaging study with the least amount of radiation
exposure necessary. Moreover, the SLPs or radiologists performing these procedures
should follow the protocols and wear appropriate shielding like lead-aprons, thyroid-
shields, lead-gloves, and eye shields to protect themselves. Dosimetry badges are also
required to keep track of the radiation exposure in the SLPs and radiologists [15].

Clinical significance
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Swallowing is a complex physiological phenomenon that has both sensory and motor
components. The sensory component is responsible for initiating the motor response.
This test indirectly assesses both components of swallowing when performed by trained
personnel [16]. Patients with a stroke can also have dysphagia depending on the region
of the brain affected. In such cases, aspiration is a life-threatening risk that needs to be
avoided. This swallowing study is useful in assessing the integrity of the swallowing
mechanism. The results of the study will help in choosing the right kind of diet (normal
regular diet or limited diet) and the decision of opting oral vs nonoral diet [6].

Conclusions

The videofluorographic swallowing assessment provides a dynamic and accurate
observation of impairments in the natural swallowing processes. An optimum treatment
plan can be generated for the patient based on the observational study using a real-time
assessment. However, radiation exposure during the procedure should be minimized,
while ensuring maximum vyield of results.
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