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Seminar Outline

m Videofluoroscopic Swallow Study (VFSS)
— Purpose
— Reliability
— Standardizing protocols
— Determining specific swallowing impairment

Instrumental Examination

m Purpose

— Evaluate biomechanical and physiologic
function and dysfunction

— Determine swallowing safety

— Identify effects of compensatory strategies
and maneuvers on swallowing

— Determine appropriate diet




Instrumental Examination

m Videofluoroscopic swallow study (VFSS)
— Simultaneous respiratory measure

m Videoendoscopy

= Manometry

— Currently performed by Gl or in research
studies

m Must consider individual needs of patient
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Instrumental Examination-VFSS

m VFSS

— Direct assessment of oral cavity, pharynx, and
esophagus
— Evaluate what is happening during the
swallow without need to infer
m Radiation Exposure

— Most comprehensive evaluation with the least
amount of radiation exposure

— Radiation exposure (zammit-Maempel et al., 2007,
Lemen, 2004)

Instrumental Examination-VFSS

m Patient Positioning
— Lateral view
— Allows for documentation of bolus flow and
structural movement

= Fluoroscopic tube focused on:
— Oral Cavity
— Pharynx
— Larynx
— Cervical Esophagus
— As patients move, use information from CSE
to help direct evaluation




Instrumental Examination-VFSS

m Patient Positioning
— A-P view
= Some clinicians obtain routinely
= Others obtain only if postswallow pyriform sinus

residue is evident in the lateral view

— Determine if residue is unilateral or bilateral-can be
evident in stroke patients

= Assess vocal fold functioning
— Have patient say “ah” and identify movement
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Instrumental Examination-VFSS

m If possible, obtain simultaneous
respiration swallowing measures
m Respiration and Swallowing-structurally
linked via the oropharynx
m Breathing Swallowing Coordination
— Respiratory pause (apnea)-obligatory
cessation of breathing to accommodate
swallowing
= Onset highly variable (Martin-Harris et al., 2005)

Instrumental Examination-VFSS

m Breathing Swallowing Coordination-cont.
— Respiratory pause (apnea)-obligatory
cessation of breathing to accommodate
swallowing
= Frequently occurs with bolus loading or onset of
oral transfer (Martin-Harris et al., 2005; Hiss et al., 2004)
= Resumption of breathing more specific occurring
with hyoid lowering (Martin-Harris et al., 2005)




Instrumental Examination-VFSS

m Breathing Swallowing Coordination

— Respiratory phase pattern
= Primarily expiration prior to and following
swallowing in healthy individuals
= Mid-late stage of expiration
= If inspiration brackets the swallow, it is more likely
to occur prior to swallowing

= |nspiration after the swallow frequently associated
with aspiration

9/16/2011

Instrumental Examination-VFSS

m Nasogastric Tube (NGT)

— Large bore and small bore tubes

= May affect timing and increase airway invasion
(Wang et al., 2006; Huggins et al., 1999; Robbins et al.,
1993) or not (Leder & Suiter 2008)

= What about residual?

= Obtain orders prior to VFSS for removal of the NGT

= |If NGT appears to be causing or contributing to
dysphagia, remove tube

Instrumental Examination-VFSS

Bolus Presentation Guidelines: My preference
m Self-administered

m Single Swallows

— 5 ml thin liquid, self-regulated cup sip (or 10 or 20 ml
measured volume), semi-solid, mastication (generally
cookie)

— 2-3 trials volume/consistency (Lazarus et al., 1993)
— Cued or non-cued swallows?
m Sequential Swallowing
— Continuous self-administered thin liquid without pause




Instrumental Examination-VFSS

Bolus Presentation Guidelines: My preference

m Cued Swallow

— Posterior oral “hold” thus shorter OTT as start counting
at onset of movement after cue

— Leading edge of the bolus more rostral in the
oropharynx; onset of the pharyngeal swallow is “faster”
m Non-cued Swallow
— No hold, so OTT begins at onset of movement thus
longer than with cue
— Leading edge of the bolus more caudal, frequently in
the pharynx at onset of the pharyngeal swallow
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Instrumental Examination-VFSS

Bolus Presentation Guidelines: Suggested
standard (vartin-Harris et al., 2008)
m Self-administered, non-cued

m Single Swallows

— Lateral view: 5 ml thin liquid x2, thin liquid sequential
swallows, 5 ml nectar thick, sequential swallows nectar
thick, 5 ml honey thick, 5 ml pudding barium, ¥2
barium-coated cookie

— A-P view: 5ml nectar thick, 5 ml pudding barium

m Radiation exposure: 3-5 minutes

Instrumental Examination-VFSS

Bolus Presentation Guidelines: Suggested
standard (martin-Harris et al., 2008)

m Results suggest that adequate information on all
swallowing parameters except mastication may be
obtained from 5 ml thin liquid and 5 ml nectar
thick liquid

m Perhaps these 2 consistencies can be used as
“screening” to decide whether to continue or halt
examination

m Standardized with Varibar products




Instrumental Examination-VFSS

m Bolus Presentation Guidelines
— If aspiration is evident on the first swallow,
generally repeat-may need warm-up
— If consistent aspiration with liquids, initiate
compensatory strategies
— If aspiration with liquids and minimal residual,
test semi-solids, solids
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Instrumental Examination-VFSS

m Therapeutic Strategies
— Objectively evaluate the effects of
compensatory strategies
— Proceed from least to most restrictive
— Strategy depends on patient’s cognitive
status and real world
= Posture
= Maneuver
= Consistency
= Sensory input?

Thin Liquid 2instances | | Implement appropriate compensatory
smix2 PAS 26 strategy based on specific swallow
10mix2 impairment, e.g. chin tuck, thickened liquid.
Single cup sip x 2 tart at volume aspirated

No 2 instances Continued aspiration

PAS26 andfor significant residue-
No significant residue onsider slopping Stud
Pyriform sinus residue:

‘ 5 ml semi-solid x 2 H Significant residue x 1 r—' Reposition to A-P to

determine if unilateral or
No instances PAS > 6
andlor significant

bilateral
Tesidue

Dry swallow/ liquid wash
Continued residue

Head turn posture-Also
100 ml Self-regulated Unsuccessful consider effortful
sequential swallow — thin swallow or Mendelsohn
liquid Al choices dependent

Complete with appropriate on residue location
compensation if warranted

No/Minimal
residue

Barium-coated
cracker/cookie




Instrumental Examination-VFSS

m Screen esophagus if significant aspiration
is not observed (vartin & Easterling, 2006)

— Radiologist follows liquid and semi-sold bolus
from pharynx to esophagus

— Radiologist determines if dysfunction and
need for further work-up
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VFSS-Interpretation

m Anatomic abnormalities
m Bolus flow

—Timing

— Direction

— Clearance

m Structural movement-spatial, temporal

m Response to compensatory strategy
m Treatment plan

VFSS-Interpretation

m Typically identify symptom-determine
pathophysiology

— Pooling

— Residue

— Airway invasion: before, during, or after
pharyngeal swallow




VFSS-Interpretation

m Oral Phase- dependent upon bolus consistency
— Containment
— Mastication/manipulation
— Transfer
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VFSS-Interpretation

m Bolus Flow-Timing

— Oral Transit Time-measured from onset of bolus
head or tail movement until bolus head reaches
ramus of mandible

— Stage Transit Duration-measured from bolus head
reaches the ramus of the mandible to onset of
maximum hyoid elevation

— Pharyngeal Response Time-measured from onset
of maximum hyoid elevation to bolus tail through UES

VFSS-Stage Transit Duration

m Onset of Pharyngeal Swallow-transition
from oral phase to pharyngeal phase
— Evoked with leading edge of the bolus in the
oropharynx
= Anterior facial arches
= Ramus of the mandible bisects base of tongue
(mandibular angle)
— Measured from when the leading edge of the
bolus reaches the mandibular angle to onset
of maximum hyolaryngeal movement




VFSS-Stage Transit Duration

m Onset of Pharyngeal Swallow

— During mastication and sequential swallowing,
the bolus can be inferior to the angle of the

mandible at swallow onset (bua et al., 1997; Palmer
et al., 1992; Chi-Fishman & Sonies, 2000; Daniels & Foundas,

2001; Daniels et al., 2004)
— Also occurs with single swallows particularly in

healthy, older adults (Martin-Harris, et al., 2007;
Stephen, et al., 2005)
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VFSS-Interpretation

m Bolus Flow-Direction (airway invasion)

— Penetration-material enters the laryngeal
vestibule

— Aspiration-material enters the trachea

VFSS-Interpretation

m Bolus Flow-Direction-Timing of Airway
Invasion
— Before the swallow

= Material enters the airway before onset of the
pharyngeal swallow

— During the swallow

= Material enters the airway during the swallow
— After the swallow

= Material enters the airway after the swallow




VFSS-Interpretation

m Bolus Flow-Direction

m Penetration-Aspiration Scale (rosenbek et al.,
1996)

— Depth
— Clearance
— Response

m Alternative to “flash penetration”
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VFSS-Interpretation

Penetration-Aspiration Scale

1 — No airway invasion

2 — Laryngeal penetration with clearing

3 — Laryngeal penetration with stasis

4 — Penetration to the TVC with clearing

5 — Penetration to the TVC without clearing
6 — Aspiration with clearing

7 — Aspiration with cough but no clearing

8 — Silent aspiration

VFSS-Interpretation

m Bolus Flow-Clearance
— Postswallow residual
— Location
= Oral cavity
= Valleculae
= Pyriform sinus-unilateral, bilateral

— Consistency

— Amount (Eisenhuber et al. 2002; Periman et al., 1994; Hind
et al., 2001; Daniels et al., 2009)

— Build-up
— Postswallow airway invasion
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VFSS-Interpretation

m Bolus Flow-Clearance

— Quantifying amount of residual in valleculae
and pyriform sinuses (Eisenhuber et al. 2002)
= Mild-< 25% of height of structure (space)

= Moderate-between 25%-50% of height of
structure (space)

= Severe-> 50% of height of structure (space)

= No discussion of oral cavity, but could same
scoring method apply?
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VFSS-Interpretation

m Structural Movement
— Temporal-duration of the actual displacement
of a structure, e.g., hyoid, UES opening
= objective measure with counter timer
— Spatial-distance of displacement
= Objective measure with special software

VFSS-Interpretation

m MBSIMpP (Martin-Harris et al., 2008)
— Observed physiology from VFSS

— 17 components
= Oral Domain: 6 components including various
measures of oral control, oral residue, onset of the
pharyngeal swallow
= Pharyngeal Domain: 10 components including
pharyngeal biomechanics and residue
= Esophageal Domain: 1 component-clearance
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VFSS-Interpretation

L MBSImp (Martin-Harris et al., 2008)
— Semi-objective
= Impression of severity
— Registered MBSImp clinician
= Re-establish proficiency every 5 years

9/16/2011

VFSS-Interpretation

m Pharyngeal Phase- approx 1 second
— Velopharyngeal closure
— Laryngeal closure

— Superior and anterior movement of the hyoid
bone and larynx

— Upper esophageal sphincter (UES) opening
— Base of tongue (BOT) retraction
— Pharyngeal constrictor contraction

VFSS-Interpretation

m Bolus Flow-Timing
— Characterized in general terms of slow or
delayed or objectively quantified
— Objective requires time code generator
= Oral
= Evocation of the pharyngeal swallow
= Pharyngeal
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VFSS-Interpretation

m Radiographic Symptom
— Preswallow
= Anterior leakage
= | bolus formation
= Pooling into the pharynx
= Airway invasion-generally before onset of pharyngeal swallow
— Postswallow
= Oral residual-may yield airway invasion postswallow
m Physiologic Abnormality
— | Orolingual Control
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VFSS-Interpretation

m Radiographic Symptom
— Preswallow
= Pooling into the pharynx

= Airway invasion-generally before onset of the
pharyngeal swallow but could be during

m Physiologic Abnormality
— Delayed onset of pharyngeal swallow

VFSS-Interpretation

m Radiographic Symptom
— Nasal regurgitation

m Physiologic Abnormality
— Poor pharyngeal motility
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VFSS-Interpretation

m Radiographic Symptom
— Vallecular residue: may lead to airway
invasion after swallow
m Physiologic Abnormality
— | BOT to PPW approximation
— | epiglottic deflection

= | anterior hyoid movement
= intrinsic changes in supportive tissue

VFSS-Interpretation

m Radiographic Symptom
— Pyriform sinus residue: may lead to airway
invasion after swallow
m Physiologic Abnormality
— | anterior hyoid movement-
= | UES opening
— Intrinsic problem with cricopharyngeus
relaxation

— Unilateral pharyngeal hemiparesis
= If unilateral residue

VFSS-Interpretation

m Reliability in interpretation
— Like CSE, for VFSS, each group of clinicians
should establish:
= Consistent protocol

= Reliability in interpretation-inter and intra-rater
(Stoeckli et al., 2003; McCullough et al., 2001)
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