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Afternoon Session Agenda

+ 12:30-1:45 Grand Rounds: Integration of Best Practice in i and ing Treatment

1:45 - 2:00 BREAK

+ 2:00 - 3:00 of Respirator, ing C < Impact on ing Function and Impairment
- 3:00-3:30 Enhancing the Reliability of Swallowing Measures: Big Data, Al, Machine Vision and Wearable Sensors
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Modified Barium Swallow Study 11/4/2018

The patient is a 54yo male referred with

dysphagia following to recent resection of left tousil Sex:Male receives HHISLP: eck

Ageisa .
SCCa with reconstruction. He reports limited PO ntake vty N Hisparicor Laina
of "baby food" and uses PEG to maintain nutrition. He
Coronaryarterydisese,
reports coughing and choking with PO intake and the o
need for multiple swallows for each bite. No recent Fpesnd
PNA. Receives home health SLP services. Please %‘:;‘;,?Tj&“{,‘y
perform WMBSS and provide recs. mi«}mmmbm Cument tate b
Oropraryngectomy, racialforearfreefap (3/12/15) Route: Partial PO/Patial Atarte (PEG)
Vietor Bolus Chemo/ T (completed 9//18] Diet Grode: Purce (0051 4)
Consitenies: i (D051 0]
FOIS: 3 Tubesupplements with consistent orl ntke
Smoking: Never Smoker Notes: Mol sl per bl
BC0025631689 ‘Smokeless Tobacco: Never User
Hehoigito iy
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SmLThin Honey
SmLpudding

% Shortbread Cookie 11745

4-Puree

3 Moderately Thick

57~ Transitional Foods

Contrast did not enter the airway

Contrast did not enter the airway

1 UpCosure (04) 1 Escape tointerlabial space.
2 Tongue Control/Bolus Hold (03 3 Posterior escape of greater than half of bolus
3 Bolus rep/Mastcation (63 NA Solid not presented secondary to pharyngeal ciearance concerns
4 Bolus TransportLingual Motion (04) 2 Slowed tongue motion
5 OralResidue (04) 2 Collection ofresidue remaining
6 Initition of Pharyngeal Swallow (04) 3 Occurred whenthe bolus head was n the pyriform sinuses.
7 Soft Palate Elevation (04) D Nobolus betueen soft palate and posterior pharyngeal wal
8 Langeal Eevation (©3) 1 partialsup of piglottc p
9 Anterior Hyoid Excursion ©2) 2 Avsent
10 Epigottic Movement ©2) 2 Noimversion
11 Laryngeal Vestioular Closure (02) 3 Incomplte; narrow column airfcontrast inlaryngeal vestibule
12 Pharyngeal Stripping Wave: ©2) 1 partial
13 Pharyngeal Contraction (©3) 3 Biateral bulging
14 Pharyngoesophageal Segment Opening  (0-3) & Partaldistension/partial duration; partial obstruction of flow
15 Tongue Base Retraction o 3 contrast
16 Pharyngesl Residue (04) & Winimalto no pharyngeal clearance:
17 sophageal Clearance (upright) (04) 3 Esophageal retention with retrograe flow:
1 UpClosure (04) & Escapeto interiabial space.
2 Tongue Control/Bolus Hold (03) 8 Posterior escape of greater than half of bolus
3 Bolus Prep/Mastication (03 MA Solid not presented secondary to pharyngeal clearance concerns
4 Bolus Transport/Lingual Motion (04) 2 Slowed tongue motion Sl Thin rial 1 0-Thin 3 Contrast did not enter the ainvay
5 Oral Residue (04) 2 Collection ofresicue remaining. Sl Thin trial 2 0-Thin 7 passed belo. 3
6 Initation of Pharyngeal Swallow (04) 8 Occurred when the bolus head was in the pyriform sinuses cup sip (20m) Thin 0-Thin s 4 folds, airway.
7 Soft Palate Elevation (04) @ Nobolus between soft palate and posterior pharyngeal wall Sequential (40m) Thin 0-Thin s 4 folds, airway.
8 Layngeal Elevation ©3) & Ppartalsup of arytencids St Nectar 2~ Mildy Thick s 4 folds, airway.
9 Anterior Hyoid Bxcusion ©2 2 bsent Cup S (20mL) Nectar 2 My Thick 5 Contrast did notenter the arway
10 Epiglottic Movement ©2) 2 Noinversion Sequential (40mi) Nectar 2~ Mildly Thick 2 " folds, from the ainway.
11 Laryngeal Vestibular Closure (02) & Incomplete; narrow column air/contrast i aryngeal vestioule: Sl Thin Honey. 3~ Moderately Thick 3 Contrast did not enter the ainvay
12 Pharyngeal Siripping Wave ©2) & partid Sl Pudding 4-puree % Contrast did not enter the ainvay
13 Pharyngeal Contraction (©3) 8 Biateralbulging % Shortbread Cookie (erx2s) 57~ Transitional Foods  NA
14 Pharyngoesophageal Segment Opening  (03) 4 Partia istension/partial duration; partal obstruction of flow
15 Tongue Base Retraction (04) 8 Wide column of contrastor air between tongue base and posterior pharyngeal wall
16 Pharyngeal Residue (04) & Winimal to no pharyngeal cearance
17 Esophageal Clearance (upright) (04) 2 Esophageal retention with retrograde flow
S Thin trial 1 0~Thin 1 Contrast did not enter the airway.
SmL Thin trial 2 0~Thin 7 the airway, passed , and
Cup ip (20mt) Thin 0~Thin 3 the airway,
Sequential (40m) Thin 0~Thin 3« the airway,
S Nectar 2-Mildy Thick 3« the airway,
Cup Sip (20mL) Nectar 2-Mildy Thick 1 Contrast did not enter the airway.
Sequential (40m) Nectar 2~ Midly Thick 2 the airway, airvay
1
1
NA
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INTAKE RECOMMEDNATIONS PHYSIOLOGIC TARGETS

Component 2: Tongue Control/Bolus Hold

Route: Partial PO/PEG
Food Grade: IDDSI 3 - Liquidized
Liquid Grade: IDDSI 2 — Mildly Thick

Component 6: Initiation of Pharyngeal Swallow

Component 9: Anterior Hyoid Excursion

Component 11: Laryngeal Vestibular Closure

Component 13: Pharyngeal Contraction

COMPENSATIONS

Component 15: Tongue Base Retraction

Super-supraglottic swallow

TIME FRAME

Head rotation

Effortful swallow Total Duration: 3 weeks

Structured Sessions: 1 hr, 5x per week
RETRAINING
DEVICES/BIOFEEDBACK

McNeil Dysphagia Therapy Program
+ None

* Systematic and intensive program based on exercise
principles.

+ Error based learning 2 individualized on perturbation -
intense, repetitive swallowing

Uses food hierarchy to advance patient towards
more “normal” eating behaviors — advancing safe,
oral intake.

Validated clinical and instrumental assessments to
monitor patient performance and inform clinical
decisions.

Effective with long standing, severe swallowing
problems.
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INTAKE RECOMMEDNATIONS PHYSIOLOGIC TARGETS

Route: Partial PO/PEG Component 2: Tongue Control/Bolus Hold
Food Grade: IDDSI 3 - Liquidized

Liquid Grade: IDDSI 2 — Mildly Thick

Component 6: Initiation of Pharyngeal Swallow
Component 9: Anterior Hyoid Excursion
Component 11: Laryngeal Vestibular Closure

Component 13: Pharyngeal Contraction

COMPENSATIONS

Component 15: Tongue Base Retraction

Super-supraglottic swallow

TIME FRAME

Head rotation

Effortful swallow

Total Duration: 3 weeks

Structured Sessions: 1 hr, 5x per week
RETRAINING
DEVICES/BIOFEEDBACK

McNeil Dysphagia Therapy Program
+ None

Long-Term Goal:

The patient will meet nutritional needs by mouth with a puree diet (IDDSI 4) and thin liquids (IDDSI 0) without the use of
compensatory strategies with improved pharyngeal clearance (MBSImP Component 5 scores <2) and airway protection
(PAS scores <2) on MBSS following 6 weeks of treatment.

Short-Term Goals (Retraining):

1) The patient will maintain a tongue to palatal seal during bolus hold to prevent anterior spillage of food and liquids
prior to productive bolus transport.

2) The patient will achieve timely initiation of the pharyngeal swallow with the head of the bolus at the angle of the
ramus at the time of first brisk hyoid movement to prevent penetration of liquids and foods.

3) The patient will achieve complete laryngeal vestibular closure to improve airway protection
4) The patient will increase PES opening and duration to facilitate bolus passage into the esophagus.

5) The patient will increase pharyngeal stripping wave, tongue base retraction and pharyngeal contraction to improve
pressure generation along the tail of the bolus for complete pharyngeal clearance.

14

15

Short-Term Goals (Compensation):

1) The patient will implement a super-supraglottic swallow to achieve laryngeal vestibular closure prior to the swallow
and efficiently expectorate residue remaining in the laryngeal vestibule post-swallow.

2) The patient will effectively utilize head rotation with head flexion to increase pharyngeal pressures facilitating
pharyngeal clearance.

3) The patient will effectively utilize an effortful swallow to increase the extent and duration of pharyngeal pressures
to improve pharyngeal clearance of liquids and foods.

MDTP Treatment Objectives:

The patient will swallow 5mL of nectar thick liquid (IDDSI 2) without clinical indicators of aspiration or need to
expectorate on 8 out of 10 attempts with moderate cues.

swallow Technigue:

1. Place the bolus mouth, close mouth, breathe through nose, swallow hard and fast with a single attempt
2. Keep mouth closed, inhale gently via the nose, and clear throat

3. Repeat until bolus is swallowed or expectorated

Preset Food Hierarchy

+ Range: Ice chips > foods of patient’s preference

+ Begin with highest level that did not cause aspiration or expectoration on VFSS

* Increase volume first, then viscosity

Successful Swallow

+ Absence of food expectoration or clinical indicators of aspiration on 8 of 10 attempts
+ If patient demonstrates clinical indications of aspiration on 3/5 swallows, revert to next-lower level on hierarchy.

16
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Modified Barium Swallow Study 1/13/2018

Pt. is a 5 year-old male with metastatic
thymic carcivoma, stage TV. Heis andergoing palliative
radiation. He reports dysphagia to liquids. He descrives
Wis swallowing problem as coughing and choking with
+hin liquids. This is worse when rate of ingestion is
increased. No difficulty with solids. No recent PNA.
Please eval and +x.

Emma DeGlatitive

Sex Ve
&

Race: White

Ethridity: Not HspanicorLatino

Netastaic thymic carcinoma

Hypertension
Arthitis
Lumbarspinalfsicn (2/23/2002

‘Smoking: Former Smoker (it Date: 6/17/1987)

Route: PO
Diet Grade: Regulr (10051 7]

Liquid Consstencies: i (DDSI0)
FOIS:7—Tota oal nfake with norestrictions

BC00285691 ‘Smokeless Tobacco: Never User
Alcohot:06 1.2z ofaoholfweck.
Prefered Longuge:Engish
1 lpCosure (04) 1 Resulted i interlabial escape, withou progression to the aterior .
2 Tongue Control/Bolus Hold (03) 2 Resulted inposterior escape of less than half of the bolus
3 Bolus rep/Mastcation (03) 0 Resulted in timely and efficent chewing and mashing
4 Bolus Transport/Lingual Motion (04) 8 Was with repetitive/disorganized motion of the tongue
5 OralResidue (04) 4 Wasatrace, lining oral structures.
6 Initiation of Pharyngeal Swalow (04) 8 Occurred when the bolus head was i the pyriform sinuses.
7 Soft Palate Elevation (©04) 1 Alowed contrast or air between
8 Laryngeal Elevation (03) 4 Partial superior movement of arytenoids to epglotic petiol
5 Anterior Kyoid Excursion (02) 4 Demonstrated partial anterior moverent.
10 Epigttic Movement (02) 0 Resulted in complete inversion
11 Laryngeal Vestioular Closure (02) 0 Complete, asindicated by no air or contrast within the laryngeal vestioule a the height of the swallow
12 Pharyngeal Stripping Wave (02) % Was present, but diminished
13 Pharyngeal Contraction (03 0 Was complete
14 Pharyngoesophageal Segment Opening (03] 4 X bolus flow.
15 Tongue Base Retraction (04) 2 Narrow column of contrast or ai between the retracted tongue base and the posterior pharyngeal wal
16 Pharyngeal Residue (04) 2 Wasa collection ofresidue within or on pharyngea structures.
17 Esophageal Clearance (upright) (04) 0 Was complte, with only a coating of contras, i any.
1 LpClosure (04) 3 Resulted ininteriabial escape, without progression to the anterior lp.
2 Tongue Control/Bolus Hold (03) 2 Resulted in posterior escape of lessthan half of the bolus.
3 Bolus Prep/Mastication (03) 0 Resulted n timely and efficient chewing and mashing.
4 Bolus Transport/Lingual Motion (04) B Waswith repetitve/disorganized motion of the tongue. Sl Thin trial 1 0~Thin 2 Contrast entered the airway, remained above the vocal folds, and was ejected from the airway.
5 Oral Residue (04) 3 Wasatrace, lining oral structures. Sl Thin trial 2 0~Thin 1 Contrast did not enter the airway
& initation of PrayngealSwallow (04) B Oceured when the bos head was n the pyefrm sinuses Cup Sip 20mL) Thin o-7hin 2 Contrast entered the airway, remained above the vocal folds,and was fecied from the airway.
7 Soft Palate Elevation (04) % Alowed a trace colum of contrast o ar between the softpalate and the pharyngeal wall Sequential (40m) Thin 0~Thin 2 Contrast entered the airway, remained above the vocal folds, and was ejected from the airway.
SRyl ety () £ e i LS SmL Nectar 2 - Mildly Thick 1 Contrast did not enter the airway
5 Anterior Hyoid Excursion (02) 1 Demonstrated partil anterior movement. cup Sip (20mL Nectar 2.- Miklly Thick 5 Contrast did not enter the airway
10 Epiglttic Movement (0:2) 0 Resuited in complete inversion. Sequential (40mL) Nectar 2- Mildly Thick 1 Contrast did not enter the airway
11 Laryngeal Vestibular Closure (02) 0 Complte, as indicated by no ar o contrast within the laryngeal vestibule at the heigft of the swallow. Sl Thin Honey S ModeratelyThick & Contrast did not enter the sirway
12 Pharyngeal Stripping Wave (02) % Waspresent, but diminished Sl pudding 4 bures £ Contrastdid not enter the sinway
13 Pharygeal Contraction ©03) 0 Wascomplte. % Shortbread Cookie (1'¥I’X25") 57~ Transitional Foods & Contrast did not enter the airway
1 ©3 1 wi bolus flow
15 Tongue Base Retraction 4 2 contrastor air pharyn
16 Pharyngeal Residue (04) 2 Wasa collection of resicue within or on pharyngeal sructures
17 Esophageal Clearance (upright) (04) 0 Was complete, with only a coating of contrast, if any.
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INTAKE RECOMMEDNATIONS PHYSIOLOGIC TARGETS
Route: PO

Food Grade: IDDSI 7 - Regular

+ Component 6: Initiation of the Pharyngeal Swallow

SmL Thin tral 1 0-Thin 2 Contrast entered the airway, remained above the vocal folds, and was ejected from the airway
SmL Thin tral 2 0-Thin 1 Contrast did not enter the airway + Liquid Grade: IDDSI 0 - Thin TIME FRAME
Cup Sip (20mL Thin 0-Thin 2 Contrast entered the airway, remained above the vocal folds, and was ejected from the airway
sequential (40m) Thin 0-Thin 2 Contrast entered the airway, remained above the vocal folds, and was ejected from the airway. + Total Duration: 3 weeks
5m Nectar 2 Mildly Thick 1 Contrast did not enter the airway COMPENSATIONS
Cup Sip (20m) Nectar 2= Mildly Thick 1 Contrast did not enter the airway * Structured Sessions: 1 hr, 1x per week
Sequentis domU) Nectsr 2 Wiy Thick 5 Contrast did ot enter the airway - N/ o OO A S s
SmL Thin Honey 3-ModeratelyThick 1 Contrast did not enter the airway
SmL pudding 4-puree 1 Contrast did not enter the airway
4 Shortbread Cookie (UXIX25) 57— Transional Foods  §  Contrast did not enter the arway RETRAINING DEVICES/BIOFEEDBACK
« Endoscopy
+ Skl training - Simulated models
MBSImP Dysphagia App.
Delayed Initiation Target
Long-Term Goal:
The patient will meet nutritional needs by mouth with a regular diet (IDDSI 7) and thin liquids (IDDSI 0) without
coughing and choking within 6 weeks of treatment.
Short-Term Goal:
The patient will achieve timely initiation of the pharyngeal swallow, indicated by no advancement of the leading
edge of the bolus beyond the valleculae on endoscopy.
Treatment Objective:
The patient will initiate a pharyngeal swallow prior to the leading edge of the bolus advancing beyond the
valleculae during endoscopic biofeedback on 8 out of 10 trials with moderate cues.
Target 7/4/18 F2vo AAF s/p Kduey +ransplant in 2/11 2° end
stage reval disease due +o Wpertension
Post-operative course complicated by TCU adwission
for septic shock and left lower lobe PNA requtiring
intubation
Re-adwitted +o the hospital with increased
letharay, decreased PO inrtake, weight loss,
disorientartion, confusion, and aphonia
Found +o have recurvent left lower lobe PNA and left
4rue Vocal fold paralysis of wknown etioloy
Failed BN BS swallow screen
SLP consutted for BS swallow eval at which time
the pt was deemed appropriate for MBS Ling wall, MD ¢-2455
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SoxFemae.
Age: 72

Race: Afican American
Ethricty:Not Hsparic or Latino

End stage renal isease
ey transplat (2/11)

Post transplan iabetes meltus
Sepsis

Letlower obe preumonia
Intubation wmechanical ventiatin (6/22/18)
fold paralysis

truevocal
Mitiple sinus s (4/13,4/14)

Gvonic anerria
‘Smoking: it 2015, %y 10y
‘Smokeless Tobaceo: Never User

i NoETOH
Preferred Language: Engish

rin assistance.

Route: PO
Diet Grade: IDDS| 6 —Softand Bte Sz

Consistencies: DDS12 - Wiy Thick
FOIS:5 Total oral intake of mtipleconsistencie requiring specal preparation
Notes: NPOTollowing clircalswallow eval pencing VESS
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Up Closure
Tongue Control/Bolus Hold

Bolus Prep/Mastication

Oral Residue.

Soft Palate levation
8 Laryngeal Elevation

9 Anterior Hyoid Bxcursion

Epiglottic Moverent.
11 Laryngeal Vestioular Closure:
12 Pharyngeal Stripping Wave

13 Pharyngeal Contraction

15 Tongue Base Retraction

16 Pharyngeal Residue

Bolus Transport/Lingual Motion

Initation of Pharyngeal Swallow

Pharyngoesophageal Segment Opening

17 Esophageal Clearance (upright)

(04)
(03)
(03)
(04
(04
(04
(04
(03)
(©2)
(©2)
(©2)
(©2)
(03)
(03)
(04
(04
(04)

EovuErmumunuenaofua

Profuse escape through open lips
Escape to lateral cavity and/or floor of mouth

Solid

Was with repetitve/disorganized motion of the tongue.

Minimal to no clearance

Occurred when the leading edge of the bolus was at the aryngeal surface of the epiglottis

Escape to nasal cavity

of
Partial

No inversion

anytenoids to epiglottic petiole

None, as o
Absent
AP view not obtained

No distension with total obstruction of bolus flow.

at the height of the swallow.

‘Wide column of contrast or ar between the retracted tongue base and the posterior pharyngeal wall,

Minimal to no pharyngeal clearance.

AP view not obtained

32
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1n
n
1

15
15

7

Lip Closure. (04) & profuse escape through open ips
Tongue Control/Bolus Hold (03) % Escape to ateral cavity and/or floor of mouth
Bolus Prep/Mastication 03 NA Jated
Bolus Transport/Lingual Motion (04) B Was with repetitive/disorganized motion of the tongue.
Oral Residue. (04) & WMinimal to no clearance
Initation of Pharyngeal Swallow 04 2 leading edge of the bol the epiglottis
Soft Palate Hlevation. (04) 8 Escape to nasal cavity
Laryngeal Elevation ©3 2 movement of
Anterior Hyoid Excursion ©2 3 partl
Epiglottic Movement (020 2 Noinversion
Laryngeal Vestibular Closure ©2) 2 None, e h the swallow.
Pharyngeal Stripping Wave. (02 2 Absent
Pharyngeal Contraction (03 NA AP view not obtained
©3 8 bolus flow.
Tongue Base Retraction (04 8 air between the. the posterior,
Pharyngeal Residue (04) & Minimal to no pharyngeal clearance
Esophagel Clearance (upright) (04)  NA AP view not obtained

SmL Thin trial 1
SmL Thin trial 2

Cup Sip (20mL) Thin

Sequential (40mL) Thin

SmL Nectar

Cup Sip (20mL) Nectar
Sequential (40mL) Nectar

SmL Thin Honey

SmL Pudding

% Shortbread Cookie (1'X25')

0-Thin
0-Thin
0-Thin
0-Thin

2 - Mildly Thick

2 - Mildly Thick
2 - Mildly Thick

3 - Moderately Thick

4-Puree

5.7 - Transitional Foods

Not presented
Not presented

Not presented

Not presented

Not presented

Not presented

Contrast entered the airway, passed below the vocal folds,

Contrast entered the airway, passed below the vocal folds,

Contrast entered the airway, passed below the vocal folds,

Contrast entered the airway, passed below the vocal folds,

and was not ejected despite effort

and was not ejected despite effort

and was not ejected despite effort

and was not ejected despite effort
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SmLThin trial 1 0-Thin
SmLThin trial 2 0-Thin
Cup Sip (20m) Thin 0-Thin
Sequential (40mL) Thin 0-Thin
SmL Nectar 2 Mildly Thick
Cup Sip (20m) Nectar 2= Mildly Thick
Sequential (40mL Nectar 2 Mildly Thick

SmLThin Honey 3— Moderately Thick
SmL Pudding

% shortbread Cookie (1%0°X25') 57 - Transitional Foods

4-Puree

Contrast entered the airway, passed below the vacal folds, and was not ejected despite effort

Not presented
Not presented

Not presented

Contrast entered the airway, passed below the vacal folds, and was not ejected despite effort

Not presented

Not presented

Contrast entered the airway, passed below the vacal folds, and was not ejected despite effort

Contrast entered the airway, passed below the vacal folds, and was not ejected despite effort

Not presented

INTAKE RECOMMEDNATIONS
Route: NPO/PEG
Food Grade: NA
Grade: NA

RETRAINING

Masako

Effortful swallow

Mendelsohn maneuver
PhoRTE

SURGICAL

Suspension microlaryngoscopy with Radiesse

injection into the vocal folds bilaterally

PHYSIOLOGIC TARGETS
Component 8: Laryngeal Elevation
Component 11: Laryngeal Vestibular Closure
Component 12: Pharyngeal Stripping Wave
Component 14: PES Opening
Component 15: Tongue Base Retraction

TIME FRAME

Total Duration: 12 weeks, 3x/week IP; 1x/week OP
Structured Sessions: 30 mins IP; 1 hr OP
Independent Practice: 5x each/5x daily

DEVICES/BIOFEEDBACK
SEMG

36
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Long-Term Goal:

Short-Term Goals:

cavity.

2) The patient will increase PES opening and duration to facilitate bolus passage into the esophagus.

The patient will meet nutritional needs by mouth with a puree diet (IDDSI 4) and thin liquids (IDDSI 0) with the use of an
effortful and super-supraglottic swallow with improved pharyngeal clearance (MBSImP Component 5 scores <2) and
airway protection (PAS scores <2) on MBSS following 12 weeks of treatment.

1) The patient will achieve complete laryngeal elevation and laryngeal vestibular closure to improve airway protection

3) The patient will increase pharyngeal stripping wave and tongue base retraction to improve pressure generation
along the tail of the bolus for complete pharyngeal clearance and prevention of retrograde flow into the nasal

4) The patient will increase laryngeal elevation and tongue base retraction to facilitate complete epiglottic inversion.

Treatment Objectives:

Components 8: Laryngeal Elevation, 11: Laryngeal Vestibular Closure, 14: Pharyngoesophageal Segment Opening

+ The patient will achieve complete laryngeal elevation, laryngeal vestibular closure, and PES opening while
performing the Mendelsohn maneuver as indirectly measured via sustained infrahyoid SEMG readings of >50uV for

5 seconds on 8 out of 10 trials with moderate cues.

Component 12: Pharyngeal Stripping Wave

* The patient will recruit and increase

Component 15: Tongue Base Retraction

of the posterior pharyngeal wall while
maneuver on 8 out of 10 trials with minimal cues.

the Masako

« The patient will increase tongue base pressures while performing the effortful swallow as indirectly measured via
submental SEMG readings of >50uV on 8 out of 10 trials with minimal cues.

38
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Mendelsohn Maneuver

Effortful Swallow

BT

40
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1 UpGosre (©4] 4 I Interabilescape, o progression toanterior fp 1 UpGosre (©4) 4 1 interobialescape, noprogressiontoanterorip

2 Tongue Control/Bolus Hold ©3 1 % escapetolatersl cavtyand/or floor of mouth 2 Tongue ControlBolus Hold ©3 1 1 Escopetolateralcavity andfor foor of mouth

3 Bolus Prep/Mastication 03 M Bolus Prep/Nestication 03 oM

4 Bolus Trarsport/lngual Motion ©4 3 2 Sowedtonguemotion 4 Bolus Transport/Lingual Motion ©4 3 2 Sowedtonguemotion

5 Orlesidue (04 4 2 Residue collctionon orastrctures 5 Orlesidie (©4) 4 % Residue colletion on oralstructures

6 Initiaton o Pharyngeal Swalow (©4] 2 % Occured when heleading edge of the bolus wasin the vllecuae: 6 Intiaton o Phanyngeal Swallow (04 2 1 Occured whenthe leading edge o the bolus was inthe valleciae.
7 Softpalate Bxation ©4 3 0 complete 7 SoftPaate Hlevation ©4 3 O Complete

& Laryngeal Bevation ©3 2 % perior movement of thyr 8 LaryngealElevation ©3 2 1 pe ment of

9 Anterior yoid Bxeursion ©2 1 % Partalewursion 9 Anterior yoid Bxcursion ©2 1 1 Pataleason

10 epglotic Movement ©2 2 % Partislimerson 10 EpiltticMovement ©2 2 1 Patilinesion

11 LaryngealVestibolar Cosure ©2 2 T Incomplet 11 LaryngealVestioular Gosure. ©2 2 1 Incomplet

12 Pharyngeal Stipping Wave ©2 2 % Dminished 12 Pharynges tripping Wave ©2 2 1 Dminshed

13 Phanyngeal Contraction ©3 NA 3 iateralbgng 13 PhanngeslContraction ©3 NA 3 Blatersbuging

14 Phanngocsophageal Segment Opering (03 3 T Partiadstersion, partial duraton,with partial obstruction o bolus low, 16 PhanngoesophagealSegment Opening (03] 3 1 Partilistension, parta duratio, with partil obstruction of olus fow.
15 Tongue Base Retration ©4 3 2 o 15 Tongue Base Retraction ©g 3 2 phanynes
16 Phayngeal Residue (04 4 2 Collectionof residue on phanyngeal tructures 16 Phanyngesl Residue (04 4 2 Gollctionofresiche on pharyngeal sructures

17 Esophageal Cearance Lpright) (04 NA T Esophagealretention 17 Esophageal Clearance (upright] (04 NA 1 Esophageal retenion
SmLThintrial 1 0-Thin 7 4 Contrastdid not enter the ainway Sl Thin trial 1 0-Thin 7 1 Contrastdid not enter the airway
SmL Thintrial 2 0-Thin NA & Contrast did not enter the ainway Sl Thin trial 2 0-Thin NA 1 Contrastdid not enter the airway
Cupsip (20mL) Thin 0-Thin NA 6 Contrast entered the ainway, passed below the vocal folds, and was efected CupSip (20mL) Thin, 0-Thin N8 th
Sequential (40mL) Thin 0-Thin NA NA Notpresented Sequential(40mL) Thin 0-Thin NA NA Notpresented
SmL Nectar 2= Mildly Thick 7 4 Contrast did not enter the ainway Sl Nectar 2 wildly Thick 7 1 Contrastdid not enter the airway
Cup Sip (20mL) Nectar 2 Mildly Thick NA & Contrast did not enter the ainway Cup Sip (20mL) Nectar 2 Mildly Thick NA 1 Contrastdid not enter the airway
Sequential (40mL) Nectar 2 Mildly Thick NA NA Notpresented Sequential(40mL) Nectar 2 Mildly Thick NA NA Notpresented
SmLThin Honey 3 Moderately Thick 74 Contrast did not enter the ainway SmL Thin Honey 3 - Moderately Thick 7 1 Contrastdid not enter the airway
SmLpudding puree 7 4 Contrast did not enter the ainway SmLPudding 4-Puree 7 1 Contrastdid not enter the airway
% Shortbread Cookie (irczs)  57-TransitionalFoods  NA  NA Not presented % Shortbread Cookie jvsrx2s) 57 Transitional Foods ~ NA NA_ Not presented
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INTAKE RECOMMEDNATIONS

Route: PO, PEG supplement per RD recs
Food Grade: Pureed (IDDSI 4)
Liquid Grade: Thin (IDDSI 0)

RETRAINING

Masako

Effortful swallow

Mendelsohn maneuver

COMPENSATION

Effortful swallow

Super-supraglottic swallow

PHYSIOLOGIC TARGETS

Component 8: Laryngeal Elevation
« Component 11: Laryngeal Vestibular Closure
« Component 12: Pharyngeal Stripping Wave

Component 13: Pharyngeal Contraction
« Component 14: PES Opening

Component 15: Tongue Base Retraction

TIME FRAME

Independent Practice: 10x each/3x daily

SURGICAL

Consultation and monitoring with RD for PEG

weaning and removal.
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Modified Barium Swallow Study 8/1/2019

The patient is a ¢Ayo m with a hx of PD
(Stage 2). S/p excision of right vallecular cyst last vear.
Hx of reflux, carrently taking Omeprazole 40 mg BID.
Reports the sensation of “food getting stuck” and
describes what may be nasal requrgitation when
drinking large volumes of liquid. P+. is edentulous and
refuses dentures. Currently tolerating soft foods (e.9.
mashed potatoes, smashed voodles). Please perform

VESS. Val Eculac

Sex Ve OO encounter(3/14/19: Vi sartfiaon et vocal qusity. Vool od
P69 atrophy observed on ideostrboscopy. Referrl tospeech for LSVTLOUD.
Race: Back o African Arerican

Ethicty:Not Hispanc or Latino

Forkinsortsdiscase (Sage2)

Qusructive siecp aprea

Rght vallcuar berignoyst excison 1/23/20181

‘Smoking:Former Smoker, 30 pack per year (Quit Date: 1992)

BC00678911 User
Prefned nguage: Eisn
1 lpCosure (04) 1 Resulted ninterlabial escape, without progression to the anterior
2 Tongue Control/Bolus Hold (03) 3 Escape tolateral buccal cavity/floor of mouth
3 Bolus rep/Mastcation (03~ potientrefusal
4 Bolus Transport/Lingual Motion (04) 2 Slowed tongue motion.
5 OralResidue (04) 2 Residue collection on oralstructures.
6 Initiation of Pharyngeal Swalow (04) 8 Occurred when the bolus head was i the pyriform sinuses.
7 Soft Palate Elevation (04) 8 Escapetonasal cavity
8 Laryngeal Elevation (03) 4 Partial superior movement of arytenoids to epglotic petiol
5 Anterior Hyoid Bxcursion (02) 3 Demonstrated partial anterior movement.
10 Epigttic Movement (02) 3 Resulted inpartial inversion.
11 Laryngeal Vestioular Closure (02) 1 Incomplete; narrow column airfcontrast inlaryngeal vestibule
12 Pharyngeal Stripping Wave (02) % Was present, but diminished
13 Pharyngeal Contraction (03) 2 Wasincomplte vith blateral bulging
14 Pharyngoesophageal Segment Opening (03] 4 X bolus flow.
15 Tongue Base Retraction (04) 2 Narrow column of contrast or ai between the retracted tongue base and the posterior pharyngeal wal
16 Pharyngeal Residue (04) 2 Wasa collection ofresidue within or on pharyngea structures.
17 Esophageal Clearance (upright) (4] 3 Esophageal retention
1 lpClosure (04) 3 Resulted ininteriabial escape, without progression to the anterior lp.
2 Tongue Control/Bolus Hold (03 % Escape to lateral buccal caviy/floor of mouth.
3 Bolus Prep/Mastication (03~ patientrefusal
4 BolusTransport/Lingual Motion (04) 2 Slowed tongue motion S, Thin trial 1 0= Thin S Contrast did not enter the airway
5 Oral Residue (04) 2 Residue collection on oralstructures Sl Thin trial 2 0= Thin $ Contrast did not enter the airway
6 Initation of Pharyngeal Swallow (04) 8 Occurred when the bolus head was in the pyriform sinuses cup sip (20mL) Thin 0 Thin § Contrast did not enter the airway
7 Soft Palate Elevation (04) 8 Escape to nasal cavity Sequential (40m) Thin 0~Thin 5 Contrast entered the airway, contacted the vocal folds, and was not ejected from the airway.
& Lanyngeal Elevation (03) % Partial sup & anytenoids SmL Nectar 2- Mildly Thick 1 Contrast did not enter the airway
5 Anterior Hyoid Excursion (02) 1 Demonstrated partil anterior movement. cup Sip (20mL Nectar 2.- Miklly Thick 5 Contrast did not enter the airway
10 Epiglttic Movement (02) 3 Resuted n partal inversion. Sequential (40mL) Nectar 2- Mildly Thick 1 Contrast did not enter the airway
11 Laryngeal Vestibular Closure (02) % Incomplete; narrow column air/contrast inlaryngeal vestioule: Sl Thin Honey S ModeratelyThick & Contrast did not enter the sirway
12 Pharyngeal Stripping Wave (02) % Waspresent, but diminished Sl pudding 4 bures £ Contrastdid not enter the sinway
13 Pharyngeal Contraction (03) 2 Wasincomplete with bilateral bulging 4 Shortbread Cookie (FXX2") 5.7 —Transitional Foods A
1 & ©3 3 with bolus flow
15 Tongue Base Retraction 4 2 contrastor air
16 Pharyngeal Residue (04) 2 Wasa collection of resicue within or on pharyngeal sructures
17 Esophageal Clearance (upright) (04) 3 Esophagealretention
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SmLThin trial 1 0-Thin Contrast did not enter the airway
SmLThin trial 2 0-Thin Contrast did not enter the airway
Cup Sip (20m) Thin 0-Thin Contrast did not enter the airway
Sequential (40mL) Thin 0-Thin Contrast entered the airway, contacted the vocal folds, and was not ejected from the airway.
SmL Nectar 2= Mildly Thick Contrast did not enter the airway

Cup Sip (20m) Nectar 2= Mildly Thick Contrast did not enter the airway

Sequential (40mL) Nectar Contrast did not enter the airway

SmLThin Honey

2= Mildly Thick
3 - Moderately Thick Contrast did not enter the airway

SmL Pudding 4-puree Contrast did not enter the airway

% shortbread Cookie (1%0°X25') 57 - Transitional Foods

Euvmmn o nn

INTAKE RECOMMEDNATIONS PHYSIOLOGIC TARGETS

« Component 2: Bolus Transport Lingual Motion

Route: PO
+ Component 12: Pharyngeal Stripping Wave

Food Grade: IDDSI 5 — Minced & Moist

Component 13: Pharyngeal Contraction

et Eenos (PR @)= ikt « Component 15: Tongue Base Retraction

COMPENSATIONS TIME FRAME

Total Duration: 6 weeks, maintenance thereafter

Control rate for thin (no sequential swallows)

Structured Sessions: 1hr, 2x per week

Effortful swallow

Independent Practice: 30 min, 2x per day

RETRAINING
DEVICES/BIOFEEDBACK

Manometry

Effortful swallow

Lingual strength training TongueOmeter
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Long-Term Goal:

The patient will meet nutritional needs by mouth with a minced and moist diet (IDDSI 5) and thin liquids (IDDS! 0)
without the use of dentures, achieving complete pharyngeal clearance and adequate airway protection during
sequential drinking tasks (PAS < 2) during repeat MBSS within 6 weeks of treatment.

Short-Term Goals:

1) The patient will increase lingual strength and use i lingual o ly break down a minced
and moist bolus without the use of a dental appliance for safe and efficient transport through the oropharyny.

2) The patient will increase p. nd tongue base retraction to improve
pressure generation along the tail of the boris for complete pharyngeal learance.

Treatment Objectives:

Component 2: Bolus Transport/Lingual Motion

« The patient will generate 60kpa with the tongue for 10 seconds using the TongueOmeter on & out of 10 trials with
moderate cues.

Components 12: Pharyngeal Stripping Wave, 13: Pharyngeal Contraction, 15: Tongue Base Retraction

« The patient will generate pharyngeal contractile integral (PhCl) pressures above 300mmHg*cm *s during
performance of an effortful swallow using a viscous bolus on 8 out of 10 trials with moderate cues.

56
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Baseline Effortful
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Modified Barium Swallow Study 6/19/2019

The patient is an @2vo f. Concern for aspiration.
Chovic congn with recurrent lung infections over the past vear.
She endorses 29l weight loss and poor appetite. She states
that swallowing has become increasingly difficalt/effortful and
<he as had to wodify her diet +o inclade wilkshakes, soup and
liguid only. She endorses a vonproductive conghn that is
exacerbated following meals. Please perform MBSS.

Esoph MeClearance

SexFemale

Age: 83
Race: Native Hawalan or Othr Specifc sander
Ethricity: Not Hspanicor Latino

Hysterectomy (7/23/1978)
Corcac defibriltor placement (10/11/2004)

‘Smoking:Never Sker

Acin note (6/22/19): cificut to understandpt. on phone when

schechingappt.

Route: PO

Diet Grade: Ligiczed (D051 3)
Liuid Consstencies: Thin (D

0510)
FOIS: 4 Total oal ntake of a single consistency
A

BC0037248756 ‘Smokeless Tobacco: Never User
Prefned Lnguage: Ercisn
1 lpCosure (04)  © Nolabial escape.
2 Tongue Control/Bolus Hold (03) 8 Posterior escape of greater than falf of bolus
3 Bolus rep/Mastcation (03) 2 Disorganized chewing/mashing with sold peces of bolus unchewed
4 Bolus TransportLingual Motion (04) 3 Repetitve/disorganized tongue motion
5 OralResidue (©4) 8 Majoriyof bolus remaining.
6 Initiation of Pharyngeal Swalow (04) 8 Occurred when the bolus head was i the pyriform sinuses.
7 Soft Palate Elevation (04) 0 Nobolus between soft palate and posterior pharyngeal wal
8 Laryngeal Elevation (03) 4 Partial superior movement of arytenoids to epglotic petiol
5 Anterior Hyoid Bxcursion (02) 3 Demonstrated partial anterior movement.
10 Epigttic Movement ©2) 3 Noinersion
11 Laryngeal Vestioular Closure (02) 1 Incomplete; narrow column airfcontrast inlaryngeal vestibule
12 Pharyngeal Stripping Wave ©2) 2 Assent
13 Pharyngeal Contraction (©3) 3 Biateral bulging
14 Pharyngoesophageal Segment Opening  (0:3) 3 Mimimal distension/minimal duration; marked obstruction of flow
15 Tongue Base Retraction (04) 8 Wide column of contrast or air between tongue base and posterior pharyngeal wall
16 Pharyngeal Residue (04) & Minimalto no pharyngeal clearance
17 Esophageal Clearance (upright) (4] 3 Esophageal retention
1 lpClosure (04) 0 Nolabialescae
2 Tongue Control/Bolus Hold (03) 8 Posterior escape of greater than half of bolus
3 Bolus Prep/Mastication (03) 2 Disorganized chewing/mashing with solid pieces of bolus unchewed
4 Bolus Transport/Lingual Motion (04) 8 Repetitve/disorganized tongue motion Sl Thin rial 1 o0-Thin 3 Contrast did not enter the ainvay
5 Oral Residue (04) B Majority of bolus remaining. Sl Thin trial 2 0-Thin % Contrast did not enter the ainvay
6 Iniiation of Pharyngeal Swallow (04) B Occurred when the bolus head was in the pyriform sinuses. Cup sip (20m) Thin 0-Thin 8 Contrast entered the ainway, passed below the vocal folds, no attempt to eect.
7 Soft Palate Elevation (04) @ Nobolus between softpalate and posterior pharyngeal wall Sequential (40m) Thin 0-Thin I
8 Laryngeal Elevation ©3) % Ppartalsup of arytenoids S Nectar 2~ Mildly Thick % Contrast did not enter the ainvay
5 Anterior Hyoid Excursion (02) % Demonstrated partial anterior movement. Cup Sip (20m) Nectar 2~ Mildly Thick 3 4 folds, airway.
10 Epiglottic Movement ©2) 2 Noinversion Sequential (40m) Nectar 2 My Thick "
11 Laryngeal Vestibular Closure (02) % Incomplete; narrow column air/contrast inlaryngeal vestioule: Sl Thin Honey. 3- Moderately Thick 3 Contrastdid not enter the ainvay
12 Pharyngeal Siripping Wave ©2 2 Absent Sl Pudding 4-puree 8 Contrast entered the ainway, passed below the vocal folds, no attempt to eect.
13 Pharyngeal Contraction (©3) 8 Biateral bulging % Shortbread Cookie erx25:) 57~ Transitional Foods 8 _ Contrast entered the airway, passed below the vocal folds, and was ejected into the airway.
1 ©3 2 flow
15 Tongue Base Retraction o4 3 e base and pe
16 Pharyngeal Residue (04) & Winimalto no pharyngeal clearance
17 Esophageal Clearance (upright) (04) 3 Esophagealretention
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REFERRAL
+ Neurology

+ Movement Disorders Clinic, ongoing assessment

Sl Thintia 1 0-Thin 1 Contrastdidnot enter the airway
S Thintia 2 0-Thin 1 Contrastdidnot enter the airway
" INTAKE RECOMMENDATIONS
Cup ip (20mL) Thin 0-Thin 8 Contrastentered the airway, passed below the vocal folds, no attempt o eject.
Sequental (40mL) Thin 0-Thin " - Route: PEG
Sl Nectar 2 Midly Thick 1 Contrastdid not enter the airway
Cup ip (20m) Nectar 2 Wil Thick Ee theairvay,
Sequential (40m) Nectar 2 Midly Thick "
Sl Thin Honey 3-Moderately Tick 1 Contrastdid not enter the airway
s pudeing 4-puree 8 Contrastentered the airway, passed below the vocal folds, no attempt o eject COMPENSATIONS
% Shortbread Cookie wias) 57— s the sirvay, passed 3 into the irway.
Short-Term Goals (Compensation):
12/ 46 yo W involved in WMVC
1) The patient will effectively utilize a reclined position to redirect the bolus a/ang the posterior pharyngeal wall away
from the laryngeal G toD b clearance.
wmultiple facial fractures
2) The patient wil effectively tiise head rotation to increase pharyngeal pressures and pull the cricoid cartilage away
from the posterior p segment opening and pharyngeal
clearance. Vesp\mmm €m\[mr@, +Va£l/!€L>Sﬂ>VM and
3) The patient will e//ecuve/y‘ﬂfwgﬁ-’“@?/fr‘?ﬂﬁfﬂﬂﬂ to increase the extent and duration of pharyngeal pressures
to improve pharyngeal C“M%’kcﬁwé"ﬂhwgﬁ% 8P feeds via NGT and SLP
4) The patient will effectively BSER 4k a super-supraglottic swallow to bring the arytenoids forward to close the
vestibular entrance before and during the swallow to prevent penetration of liquids and foods
Sls aspiration voted at BS and WBS ordered
Severe dysphovia oted, ENT referral for
Nectar, Upright Nectar, Reclined Videostrobe
Pres B. Phonia, MD (-2295
Sex oo Respiratory Theapy (12/3/17): Pt decanalated
P
Roce: Native v o Other Specficsancer
Ethicity: Not Hspanic r Lot
Hypertersion
Tonsilectomy (3/2/1566)
Depression
st
S
Facil fractures crima, ygomati)
A -
Respiratory falure (intubation tracheostormy, NGT) o
Diet Grad: N
Liquid Consistendes: A
FOIS:1-Nooral ntake
Smoking: Never Smoker Notes: NGT laca time ofntubation . has been NPO sice
Syl o s s exubation/decarnuation
et e
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antenoids

Incomplete; narrow column air/contrast in laryngeal vestibule

truction to bolus flow

Wide column of contrast or air between tongue base and posterior pharyngeal wall

1 UpClosure (04) 3 Interlabial escape.
2 Tongue Control/Solus Hold (03) 0 Cohesive bolus between tongue to palatalseal

3 Bolus Prep/Mastication (03 NA cookie o

4 Bolus Transport/Lingual Motion (04) 0 Brisktongue motion

5 OralResidue (04) 2 Collection on oralstructures

6 Initiation of Pharyngeal Swallow (04) 8 Occurred when the bolus head was in the pyriform sinuses
7 Soft Palate Elevation (04) 2 Escape to nasopharynx

8 Laryngeal Elevation (03 3 partial sup tof

5 Anterior Hyoid Excursion (02 3 Demonstrated partial anterior movement

10 Epigottic Movement (02 2 Noinversion

11 Laryngeal Vestibular Closure ©2 %

12 Pharyngeal Stripping Wave 02 2 Absent

13 Pharyngeal Contraction (03) 2 Unilateral bulging (right)

1 03 2

15 Tongue Base Retraction o4 3

16 Pharyngeal Residue (04) & WMinimal to no pharyngeal clearance

17 Esophageal Clearance (upright) 04 2

Esophageal retention with retrograde flow below the level of the PES

Lip Closure. (04) 1 Interlabial escape.
Tongue Control/Bolus Hold (03 O Cohesive bolus between tongue to palatal seal

Bolus Prep/Mastication (03 NA Cookie

Bolus Transport/Lingual Motion (04) 0 Brisktongue motion

Oral Residue. (04) 3 Collection on oral structures

Initation of Pharyngeal Swallow (04) 8 Occurred when the bolus head was in the pyriform sinuses.
Soft Palate Elevation (04) 8 Escape to nasopharynx

Laryngeal Elevation ©3 1 per

Anterior Hyoid Excursion (02) 3 Demonstrated partial anterior moverent.

Epiglottic Movement. (02 3 Noinversion

Laryngeal Vestibular Closure. ©2 3

Pharyngeal Sripping Wave (02 8 Absent

Pharyngeal Contraction (03) 3 Unibateral bulging (right)
Pharyngoesophageal Segment Opening (03] 3 Nodistension with total obstruction to bolus flow
Tongue Base Retraction 04 8 contrast

Pharyngesl Residue. (04) & Winimal to no pharyngeal clearance

Esophagel Clearance (upright] 04 32

Esophages retention with retrograde flow below the level of the PES
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Sl Thin trial 1
Sl Thin trial 2

Cup ip (20m) Thin
Sequential (40m) Thin
Sl Nectar

Cup ip (20mL) Nectar
Sequental (40mL) Nectar
SmLThin Honey

S pudding

Shortbread Cookie

0-Thin
0-Thin

0-Thin

0-Thin

2~ Midly Thick

2~ Midly Thick

2~ Midly Thick

3~ Moderately Thick
4-puree

5.7~ Transitional Foods.

iven, safety concerns

Materials enter the airway, contacts the vocal folds, andis jected from the airway
Contrast entered the airway, passed below the vocal folds, no attempt to eject.

Contrast entered the airway, passed below the vocal folds, no attempt to eject.

c the airway,

c the airway,

Not given, safety concerns

c the airway,

Head turn obstructs view

EEmErvwE R oo

Head turn obstructs view

airvay.

airvay.

Sl Thin trial 1 0-Thin 4 Materials enter the airway, contacts the vocal folds, andis jected from the airway

Sl Thin trial 2 0-Thin 8 P 3

Cup Sip (20mL) Thin, 0-Thin 8 2 3

Sequential(40mL) Thin 0-Thin NA ot given, safety concerns

Sl Nectar 2 Mildly Thick s 3

Cup sip (20mL) Nectar 2- Mildly Thick 2 4 folds from the ainay.
Sequential(40mL) Nectar 2- Mildly Thick NA ot gen, safety concerns

SmL Thin Honey 3~ Moderately Thick 2 4 folds from the ainvay.
SmLpudding a-puree NA Head turn obstructs view

Shortbread Caokie 57-TransitionalFoods  NAHead turn obstructs view
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Fully adducted position

Aspiration of saliva

INTAKE RECOMMEDNATIONS
Route: Cont. NPO, NGT
Food Grade: NA
Liquid Grade: NA

RETRAINING
Masako
Effortful swallow
Mendelsohn maneuver
Chin tuck against resistance (ISO-CTAR Device)
PO Trials (all consistencies)
Vocal Function Exercises (VFE)
COMPENSATION
Head Turn Right
Super-supraglottic swallow

PHYSIOLOGIC TARGETS
Component 8: Laryngeal Elevation
Component 11: Laryngeal Vestibular Closure
Component 12: Pharyngeal Stripping Wave
Component 13: Pharyngeal Contraction
Component 14: PES Opening
Component 15: Tongue Base Retraction

TIME FRAME
Total Duration: 2-4x/week, ongoing assessment
Structured Sessions: 30 mins
Independent Practice: 5x each/5x daily

SURGICAL

Medialization procedure
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Long-Term Goal:

The patient will meet nutritional needs by mouth with a minced & moist diet (IDDSI 5) and thin liquids (IDDSI 0) with the
use of a head turn right and super-supraglottic swallow with improved pharyngeal clearance (MBSImP Component 5
scores 52) and airway protection (PAS scores s2) on MBSS following 12 weeks of treatment.

Short-Term Goals:

The patient will achieve complete laryngeal elevation and laryngeal vestibular closure to improve airway protection
The patient will increase PES opening and duration to facilitate bolus passage into the esophagus.

The patient will increase pharyngeal stripping wave and tongue base retraction to improve pressure generation
along the tail of the bolus for complete pharyngeal clearance and prevention of retrograde flow into the nasal
cavity.

Treatment Objectives:
Component § Laryngeal Elevation, 11: Laryngeal Vestibular Closure

+ The patient will sustain laryngeal vestibular closure for 5 seconds while performing the Mendelsohn maneuver as
evidenced by laryngeal elevation on 8 out of 10 triais with moderate cues.

Component 12: Pharyngeal Stripping Wave

« The patient will recruit and increase of the posterior pharyngeal wall while the Masako

maneuver on 8 out of 10 trials with minimal cues.
Component 13: Pharyngeal Contraction; Component 15: Tongue Base Retraction

+ The patient will increase tongue base and pharyngeal pressures pressures while performing the effortful swallow
on 8 out of 10 trials with minimal cues.

Component 14: Pharyngoesophageal Segment Opening

« The patient will perform 5 sets of 30 chin tucks against resistance using the ISO-CTAR device with minimal cues.

78
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Participated in 22 IP exercise based swallowing therapy sessions over the course of 3 months in the ICU and TCU

!

PEG placed at 2 weeks (repeat MBSS, minimal improvement) when patient was transitioned to TCU

v

ENT performed vocal fold medialization procedure at month 1 (repeat

!

Discharged at month 3 (repeat MBSS, moderate improvement), puree diet/thin liquids, home exercise program

minimal )

v

Returned at month 4 for repeat MBSS, reporting he had been “eating hamburger patties and drinking beer”
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LipCsure ©4 1 % Interabilescape.

Tongue ControlBolus Hold (03 0 O Conesive bols between tongue topalaalseal

Bolus rep/Mastication (03 NA O Timelyandeffcent chewingand mashing

Bolus Transport/lngual Motion ©4 0 0 siskonguemotion

Ora Resice ©4 2 2 Colletiononoralstructures

Intiaton of Pharyngea Swalow (04) 3B Occuredwhen the bous head was i the pyrformsinuses.

SoftPaate Blevation ©4 2 % T pharyngealval
LaryngealElevation ©3 1 £ Partialsuperior move

Aeior Hyoid Bcursion 02 1 % Demonstratedpartal aterior moverment.

Epiglotic Moverent ©2 2 % Partlimerson

LayngealVestbolar Closure ©2 1 % Corpletecosre

PharyngealSrpping Wave: ©2 2 % Dminished

Pharyngeal Cortraction ©3 2 2 Uniateralbigig right, improved)

Pharyngoescphagea! Segment Opering (03 2 % Partialdstersion, parial duraton, partial chstruction o bous flw,

Tongue Base Rtracton ©4 3 2 o pharyngealwall
PharyngealResidue. (©4] 4B Wsjorityofbolus remaiing soi, xhervise (2)

Esopageal Cearance (gright) ©4 2 0 Completedearance parilview)

1 UpGosure ©4 1 4 inerlavilescape.

2 Tongue ControBolus Hod (03 0 O Cohesive bolus between tongue o paatal ed

3 solus Prep/Mestication (03 NA O Timelyandefiient chewingand mashrg

4 Bolus Transport/Lingual Motion ©4 0 O Bisktonguemtion

5 OnlResidie ©4 2 2 Collctiononoral structures

6 Initation o Pharyngeal Suallow (04 3 8 Occured whenthe bolus head was inthe priform sinuses.

7 oftPalateElevation 4 2 1 pharyngealval
& LaryngealElevation ©3 1 4 Partilsupe

5 Anterior Hyoid Brcursion (02 1 4 Demonsirated partal anteror moverment

10 epgltiicMovement ©2 2 1 Patialinesion

11 LaryngealVestioular osure. ©2 1 1 Completedose

12 Pharyngealtripping Wave ©2 2 4 Dminshed

13 Pharyngeal Contracton ©3 2 2 Uniateral bugig righ, improved)

14 PhanngoesophagealSegment Opening (03 2 4 Parilistension, partal duration, partal obstruction to bolusflow
15 Tongue Base Retraction ©4 3 2 o
16 Phanngeal Residue (©4) 4 3 Wujorityof bolus remaning slid,ctherwise 2))

17 esophageal Clearance upright] ©4 2 O Complete dearance (patial view)
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SmLThintrial 1 0-Thin 41
SmL Thin trial 2 0-Thin s 2
Cupsip (20m) Thin 0-Thin s 1
Sequential(40mL) Thin 0-Thin N2
SmL Nectar 2- Mildly Thick 32
Cup sip (20m1) Nectar 2 Mildly Thick 2 2
Sequential (40mL) Nectar 2- Mildly Thick N
SmLThin Honey 3-Moderately Thick 2 2
SmLpudding a-puree NA NA

N

Shortbread Cookie

57— Transitional Foods NA

Contrast did not
<

enter the airway.

Contrast did not

the airway, folds,

enter the airway.

< the ainway, folds,
< the ainway, folds,
< the ainway, folds,

Contrast did not
<

enter the airway.

the airway, folds,

Head turn obstructs view

Head turn obstructs view

Sl Thin tral 1 0-Thin 41 Contrastdid not enter the airway

Sl Thin trial 2 0-Thin I O the the vocal folds,
Cup Sip (20mL) Thin 0-Thin 8 1 Contrastdid not enter the airway

Sequential(40mL) Thin 0=Thin N2 the 2
Sl Nectar 2 Mildly Thick ER the the vocal folds,
Cup sip (20mL) Nectar 2- iy Thick 2 1o the ainway, - above the vocal folds,
Sequential (40mL) Nectar 2 Mildly Thick NA 1 Contrastdid not enter the airway

SmL Thin Honey 3- Moderately Thick 21 the airway, - above the vocal folds,
SmLpudding a-puree NA NA Head tum obstructs view

Shortbread Caokie 57— Transitional Foods  NA_ NA_Head turn obstructs view
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INTAKE RECOMMEDNATIONS
Route: PO, PEG supplement per RD recs

Food Grade: Minced & Moist (IDDSI - 5)
Liquid Grade: Thins (IDDSI- 0)

RETRAINING
Masako
Effortful swallow
Mendelsohn maneuver
Chin tuck against resistance (ISO-CTAR Device)

COMPENSATION

Head Turn Right
Super-supraglottic swallow

PHYSIOLOGIC TARGETS
Component 8: Laryngeal Elevation
Component 11: Laryngeal Vestibular Closure
Component 12: Pharyngeal Stripping Wave
Component 13: Pharyngeal Contraction
Component 14: PES Opening
Component 15: Tongue Base Retraction

TIME FRAME

Independent Practice: 10x each/3x daily

SURGICAL

Consultation and monitoring with RD for PEG
weaning and removal.
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Physiology of Deglutition is Synergistic,
Complex and Coordinated with Respiration

88
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Respiratory System
Looks simple but it is NOT
— Complex system
— Complex acquisition and measurement

— Difficult to interpret

+ Significant errors can lead to erroneous
interpretations of experimental data
particularly within a research context.

Neural Control of Swallowing

Olfactory |

Trigeminal V

Facial VI
Glossopharyngeal IX
Vagus X

Hypoglossal XII

Ansa Cervicalis (C1-C2)
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Neural Control of Swallowing

Involves multiple levels of the nervous system
— Sensory afferents
— Central Pattern Generator (CPG)

— Cortical and sub-cortical centers

Cortical and Subcortical Control

92
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Endoscopic and Videofluoroscopic Validation of Respiratory and Swallowing Events

Example of simultaneous videofluoroscopy (4) and respiratory trace data (8) as seen on the Kay Digital Swallowing Workstation (model 7100, Kay
Elemetrics, Lincoln Park, MJ). The green portion of the tracing represents expiration and the red portion represents inspiration. The black portion|
of the line along the abscissa indicates no air movement or apnea.

94
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Martin-Harris et al., 2005

o 2o

Onset PES Opening (pesot - obti)

Model of Coordination of Breathing and
Swallowing

96
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Glottic Configuration

“The respiratory glottic configuration appears to reach a set point, in that
the undulating glottis usually fixes in an intermediate or paramedian
expiratory position until just prior to the onset of laryngeal elevation.”

98

99

Lung Volume at Swallowing Initiation (LVSI)

+ Distribution in total lung capacity and tidal volume of
mean (and standard deviation) lung volume at swallowing
initiation for liquids (blue), pudding (green) and solid
(purple).

Also showing a corresponding quiet breathing respiratory
cycle with “optimal" volume range for respiratory-
swallowing coordination.

100

101
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LVSI: Un-cued vs. Cued

Why this range of expiratory lung volumes?

We have suggested previously
and
continue to refine,
that swallowing in this range of quiet
breathing lung volumes imparts

potentially significant airway protection
and mechanical benefits to swallowing.

102

103

Mechanical advantages of optimal
respiratory-swallowing coordination

+ The contraction of the diaphragm (inspiration) exerts a downward pull on the trachea and larynx

+ At mid to low quiet breathing lung volumes, the laryngeal elevators are working against the least
resistance.

*  Facilitates timing, extent and duration of laryngeal elevation and laryngeal vestibular closure (LVC),
pharyngoesophageal sphincter opening (PESO), esophageal clearance.

*  We suggest that this range is optimal for airway protection and swallowing mechanics.

Mechanical advantages of Swallowing Initiation During
Expiratory Phase of Respiration

Inspiration: The tongue moves forward, pharynx
widens, larynx descents

*Placing counterproductive traction on the structures
involved in airway protection and bolus clearance.

Expiration: Posterior positioning of tongue, narrowing
of pharynx, superior position of the larynx and inward
posturing of the arytenoid-true vocal fold complex.

*Creates efficient set point for swallowing movements
necessary to safely close the airway and transfer the bolus.

*

Initiation of Swallowing During Expiration

104
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Respiratory Swallow Coordination

Summary

* We have seen that swallows are typically initiated in mid to
low quiet breathing lung volumes.

* This normal coordinative relationship is perturbed in some
patient populations.

106

107
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Oropharyngeal (OP) Cancer

* Worldwide, 350,000-400,000 people are diagnosed with OP HNC each year —
nearly 10% in the US alone.

* Incidence of HPV+ OPHNC has nearly doubled

* Good treatment response
— Acute, persistent, late effects on swallowing

Swallowing Impairment Associated with Head & Neck Cancer

* Swallowing impairment represents the highest functional morbidity in OP
HNC treated with surgical approaches followed by radiation or combined
chemotherapy and radiation.

108 109

OP Cancer Treatment: Components of Impairment
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OP Cancer Treatment: Components of Impairment Impaired Physiologic Components of Deglutition
1. Lip Closure
2. BotesPrepartion/Mastiaton Laryngeal Elevation (Component 18)
4. Bolus Transport/Lingual Motion
Oropharyngeal Head and 5. Oral Residue
6.
7.
8,

Initiation of Pharyngeal Response
Neck Cancer Treatment Soft Palate Elevatvimg‘ ?
Impacts Critical Sensory and

Laryngeal Elevation
9. Anterior Hyoid Excursion

Motor Components of 10. Epiglottic Movement

. . 11. Laryngeal Vestibular Closure
Swallow:_ng and R‘:’SP":am’y 12. Pharyngeal Stripping Wave
Swallowing Coordination 13. Pharyngeal Contraction

14. Pharyngoesophageal Segment Opening
15. Tongue Base Retraction

16. Pharyngeal Residue

17. Esophageal Clearance

112 113
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Laryngeal Elevation
Facilitated by Pharyngeal Shortening

Impaired Physiologic Components of Deglutition

Laryngeal Vestibular Closure (early)

114

115

Physiologic Components of Deglutition

Tongue Base Retraction (Component 15)

Impaired Physiologic Components of Deglutition

Epiglottic Inversion (Component 10)

116 117
. . . - MBSS following
Impaired Physiologic Components of Deglutition Normal MBSS Pharyngectomy for SCCa
Pharyngoesophageal Segment (PES) (Component 14):
Distension, Duration, Obstruction to Flow
118 119
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Traditional Swallow Therapy
Following OP HNC Treatments

* Current therapies extremely limited and include:
— dietary modifications
— compensatory strategies (e.g. postural changes)
— therapeutic approaches directed toward improving strength, range and skill of
movement
* Do not include standardized protocols
* Do not result in substantive or durable improvements

* Do not consider contribution of respiratory-swallow phase patterning to
airway protection and swallowing efficiency.

Impact of HNC Treatment on
Respiratory-Swallow Coordination

=

Treatments for Head and Neck Cancer
(Surgical, Radiation, Chemotherapy)

Decrease Frequency of Initiating
Swallowing During Expiration

120 121
Synchronized Respiratory and MBS Recording
Respiratory Flow
Chest Kinematics
122 123
Respiratory-Swallow Patterns in HNC Respiratory-Swallow Patterns in HNC
* N=40 — —
+ HNC: 20
« Control group: 20
* 5-ml liquid
124 125
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Respiratory-Swallow Patterns in HNC

I

System Overlap: Cross System Interactions

HNC patients had altered phase
patterning, including inconsistent or
unstable patterns (“non-optimal”)

HNC patients had significantly
increased severity of
penetration/aspiration (PAS) and
swallowing impairment (MBSImP)

126 127
Reversal in Respiratory Swallow Pattern Directly Target
Respiratory-Swallowing Impairment
Respiratory Phase Pattern
EX/EX Not EX/EX
Age-matched controls 75% 25%
Cancer patients 35% X 65%
SURG-XRT 36% 64%
CHEMO-XRT 33% 67%
128 129
Question:
Respiratorv-Swallow Tra i n i n g (R ST) How might training to initiate swallowing during mid-expiration improve swallowing
p Yy function and risk of aspiration?
Swallowing ¢==) Breathing
130 131
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Which cortical sites might be necessary to learn to initiate swallowing near
the mid-expiratory phase of respiration?

(1) Swallow initiation
(2) Expiratory effort

Theoretical Hypothesis:

Performing the task will result in cortico-cortical mediated enhancement
of swallowing function. As the task is learned the motor enhancement is
embedded within cortico-basal ganglionic and cerebellar circuits that are
shared between the swallowing and respiratory control systems.

132 133
Respiratory-Swallow Training Primary Study Aim
What is RST changing about the swallow to drive these findings? * Test novel therapeutic regimen
« Train optimal respiratory-swallow pattern in patients with HNC
TIMING

« Detraining effect
Y'Increase in frequency of swallows initiated during expiration « Primary outcome measures (Pre/Post/1m post)
v'Improved tongue base retraction . MBSIMP™ scores
v'Improved closure of laryngeal vestibule . PAS scores
v'Decrease in Penetration-Aspiration Scale scores
. . * MDADI scores
v'Decrease in pharyngeal residue

134 135

Study Entry Criteria Synchronized
Respiratory and MBS Recording
Volunteers recruited from head and neck cancer clinics at MUSC and Ralph H. Johnson VAMC
Oropharyngeal Head and Neck Cancer (= 6 months post treatment)

Persistent dysphagia

Passing score on Cognistat (2010)

Could not have severe COPD

Could not be currently smoking

136 137
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Methods

MBS Protocol (limited)
— Liquids only (thin, nectar, honey)
+ 5-mL teaspoon (tsp)
+ 15-mL cup
« Patient-controlled volume from cup
— 2 trials for each consistency and volume

* maximum: 18 trials

Intervention MBSS Inclusion Criteria

* MBSImP™ (scores total 25)
» PAS scores 2 3 on 10% of trial swallows

« Non-optimal or inconsistent (E-I, I-E, or I-1) respiratory phase pattern on trial
swallows

E-I: Expiration-Inspiration; I-E: Inspiration-Expiration; I-I: Inspiration-Inspiration

138

139

Respiratory-Swallow Training

Intervention phase divided into 3 learning modules (total of 24 goals) using
traditional hierarchical motor learning approach:

1) Identification
2) Acquisition/Performance

3) Mastery

Identification Module

Acquisition Module

Critical Level 80%

event (respiratory cessation/pause); Goal 1d — Identfication of swallow event at mid to low lung volume.

Session 1: Goal 1ab - Identification of respiratory phase pattern (inspiration, expiration); Goal 1c - Identification of swallow
Simulated tracings (cards) of breathing and swallowing events

Week 1

event (respiratory cessation/ pause); Goal 24 ~ Identiication of swallow event at mid to low lung volume.
Recorded tracing of respiratory/swallow events

Week 2

| ‘Session 2: Goal 2a b - Identification of respiratory phase pattern (inspiration, expiration); Goal 1c - Identification of swallow

Session 3: Goal 3a (thin liquids) - Cued swallow initiation during expiratory phase; Goal 3o~ Cued swallow initiation during
expiratory phase at mid-to-low lung volume; Goal 3¢ (nectar thick liquids) ~ Cued swallow initiation during expiratory phase:
Goal 3d- Cued swallow initiation during expiratory phase at mid-to-low lung volume: Goal 3e (honey thick liquids) — Cued

Week 3

Visually-assisted feedback during swallowing of 5mL cup sips

swallow initiation during expiratory phase; Goal 3(- Cued swallow initiation during expiratory phase at mid-to-low lung volume

Session 4: Goal 4a (thin liquids) - Swallow (no cues) initiation during expiratory phase at mid-to-low lung volume; Goal 4b
(nectar thick liquids) - Swallow (no cues) nitiation during expiratory phase at mid-to-low lung volume; Goal 4c- (honey thick
liquids) - Swallow (no cues) initiation during expiratory phase at mid-to-low lung volume

Visually-assisted feedback during swallowing of 5mL cup sips

Week 4

Mastery Module
Critical Level 90%

Week 5

‘Session 5: Goal 5a (thin liquids) - Swallow initiation during expiratory phase at mid-to-low lung volume; Goal 5b (nectar thick
—| tiquids) - Swallow initiation during expiratory phase at mid-to-low lung volume; Goal 5¢- (honey thick liquids) - Swallow initiation
during expiratory phase at mid-to-low lung volume NO cues or Visually-assisted feedback during swallowing of 5mL cup sips

Week 6

‘Session 6: Goal 6a (thin liquids) - Swallow iniliation during expiratory phase al mid-to-low lung volume; Goal 6b (nectar thick
|—> | tiquids) - Swallow initiation during expiratory phase at mid-to-low lung volume; Goal 6¢- (honey thick liquids) -~ Swallow initiation
during expiratory phase at mid-to-low lung volume NO cues or Visually-assisted feedback during swallowing of 5mL cup sips

Marti

140
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jarris et al. 2015

Swallow Initiation in Optimal Respiratory
Phase and Lung Volume Range

Identification

« ldentification of respiratory phase

« Identification of respiratory pause at
high, mid, and low lung volumes during
swallowing.

142

143
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Northwestern Martin-Harris et al., 2015

144

Acquisition

* Initiation of swallow during
expiratory phase at mid-to-low
lung volume—with visually
assisted biofeedback

Mastery

* The patient will demonstrate proficiency (90% criteria) in optimal swallowing

pattern across textures without visually assisted biofeedback

Northwestern Martin-Harris et al., 2015

145

Sample

Northwestern

146

e T T m— T —
s
on S e Rt « N=30
i i s — 26 males, 4 females
200 .
i fid Sim * Mean age: 61 +/- 10.3 years
) 1= B - Range: 22-78
H B i ;

e v - -  Lung function (PFT results)
R i ) — 12 normal, 2 restrictive, 16 obstructive
ath i HO
o i 3
= B

Martin-Harris et al., 2015

Training time = 6.5 sessions (SD:

1.4; Range: 4-8)

Significant increase in optimal

respiratory-swallowing pattern (p

<.0001)

Results

Table 5

volume for all study patients

Optimal swallow pattern rates by bolus viscosity and

Preinter- Postinter-

Viscosity  Volume _vention _vention P

Thin liquid ~ 5mL 533 933 <0001
1ol 186 783 <0001
Cupsip 271 8.7 <0001

Nectar smL 517 20 10001
Bl 431 800 10009
Cupsip 417 897 <0001

Honey, smL 50.0 8.7 L0013
t5nl 534 8.4 0018
Cupsip 483 85 001

NOTE. Values are percent unless otherwise specified.

Northwestern Martin-Harris et al., 2015
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Northwestern

148

Scored Physiologic Components

Oral: 5-2
Pharyngeal: 16-2
Pharyngeal: 13-2
Esophageal: 17-3

“Companents notincluded n plot graph

149

Results

Table 4 i and 1-month foll llow phase, PAS, and MBSImP) and average MDADI
scores for VAMC patients only (n=15)
o preintervention P (postintervention
Outcome Measure Preintervention _Postintervention _Follow-Up__vs 1mo follow-up) s 1mo follow-up)
Optimal respiratory-swallow phase 9.1 88.4 8.1 <.0001 95
PAS score >3 748 410 @2 <0001 8
Lip closure >2 39 85 28 56 03
Tongue control during bolus hold 555 55.6 5.2 52 7
Bolus transport/ingual motion 05 568 a5 92 25
Oral residue >2 7.2 783 71 16 05
Initiation of pharyngeal swallow 910 895 911 95 70
Soft palate elevation 143 27.3 5.6 82 4
Laryngeal elevation 703 75 6.3 9 36
Anterior hyoid excursion 929 929 9.3 91 42
Epiglottic movement 639 599 5.6 07 33
Laryngeal vestibular closure 797 622 622 01 >.99
Pharyngeal stripping wave @5 628 0.7 36 86
Pharyngoesophageal segment opening  76.7 7.1 0.0 51 29
Tongue base retraction > 939 824 8.7 003 81
Pharyngeal residue >2 959 X 8.0 006 75
MDADI (mean - 50) 6334131 68.9417.1 k1770014 12

NOTE. Percent presented unlass othenwise specified. MBSImP component score 1 unless othenvise specified.

Northwestern Martin-Harris et al., 2015
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Results

Significant improvement in several MBSImP™®© component scores at
post-treatment with stability at one-month follow-up:

* Laryngeal vestibular closure (p = 0.0001)
» Tongue base retraction (p <.0001)

* Pharyngeal residue (p = 0.017)

Results
Significant decrease in PAS scores
Measure Pre- Post- p-value
PAS >2 (%) 77.2 355 <0.0001
PAS
S 1 2 3 a4+
Pre- 100 17 294 102
(20%) (3%  (57%)  (20%)
197 132 99 82
Post-
(39%)  (26%)  (19%)  (16%)

150
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Results

Significant increase in MDADI scores (p = .001)

30% had a clinically significant improvement in MDADI score (>]0 points)

Pre- Post-

MDADI Score Mean (SD) 60.0 (5.5) |65.3(6.1)

Mechanisms Underlying Improvement

Traction on the trachea and larynx associated with respiratory inspiration shown in (A). Forces acting on the larynx during
inspiration (B) are shown in light blue with the resulting negative impact on swallowing mechanics during inspiration shown
in dark blue. The absence of traction on the trachea and larynx associated with respiratory expiration shown in

(C). Facilitation of swallow ics resulting from ing at mid-to-low volume expiration shown in dark biue (D).

152

153

Mechanisms Underlying Improvement

Vectors ing mean position of from pre- to post-RST indicating repositioning of the hyoid and
larynx, increased tongue base retraction, pharyngeal shortening, and increased head and neck flexion after RST
in a single participant from previous clinical rial.

Preliminary Findings Support

« RST is a skill-based therapy that recalibrates respiratory coordination
« Performance improved with practice (motor learning)
« RST results in improvement in mechanical and airway protective

mechanisms in patients treated for persistent dysphagic following
oropharyngeal head and neck cancer treatment

154

155

26



3/15/21

156 157
Establlshlng Clinical Efflcacy Train i ng Refi nements
VA RR&D, 1101RX002352-01A1,
Respiratory Phase Training in Dysphagic Veterans with Oropharyngeal Cancer, RSTAIgorithm
Martin-Harris (P1), 2018-2022
Real-time performance feedback
Deletﬁl the ?ﬁ‘ramﬁt?és De(e(l:ll the De(?lc( lhe[
swallow reshold, swallow swallow af
nasal airflow |::> duration) for |::> nasal airflow % the correct
signal detection signal location
Change
threshold
158 159
Training Refinements Toward Clinical Translation
NIH/STTR, R41AG062023-01,
A Therapeutic Wearable Sensor for Dysphagia
Xu (P1), Martin-Harris (Co-1), 2018-2021
160 161
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FUTURE: RST in acute phases of HNC recovery, other patient
populations, and in combination with other treatments

Hutcheson, Barrow, Plowman et al.,
Laryngoscope, 2017

O’Rourke, A., Davidson, K.,
AJSLP, 2020

Giselle D,_Carnaby-M; MPH. PhD Michgel A, Crary. PhD
McNeill Dysphagia Therapy Program: A Case-Control Study

162
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BIG
DATA

NIH/NIDCD K23DC005764, 2003-2010
NIH/NIDCD K24 2013-2018
2K24DC012801 2019-2024

Analysis and Reporting Methods REPRODUCIBILITY

Standardized Assessment of Swallowing Impairment

Method of Training TRANSPARENCY
Administration Protocol RIGOR
Assessment Tool (design, data capture, analysis,
Vernacular interpretation)

164
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Modified Barium Swallow Impairment Profile (MBSImP™)

" Lip Closure

Tongue Control
Bolus Preparation/Mastication
I Bolus Transport/Lingual Motion
Oral Residue

Initiation of Pharyngeal

ow AW e

Response
7. Soft Palate Elevation
8. laryngeal Elevation
9. Anterior Hyoid Excursion

_J 10, Epiglottic Movement
- 11, Laryngeal Vestibular Closure
12.  Pharyngeal Stripping Wave
13.  Pharyngeal Contraction
14.  PES Opening
L 15. Tongue Base Retraction

B 0 proryngeot Resicue

17.  Esophageal Clearance

Standardized and Validated Protocol

Thin (70mL)

Viscosity,
Volume,
Dose,
Method

Honey (5ml

166

167

28



3/15/21

Operational Definitions

Dissemination

27 Countries

168 169
Reliability Training & Testing
170 171
Standardized Analysis and Reporting MBSImP Patient Query Function
Database and Dysphagia Registry (65,000 entries)
Outcome Tracking e Clinical Research e Big Data Warehouse
172 173
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BIG DATA Data Science Applications in CSD

B Refine swallowing phenotypes for five
specific diagnoses commonly known to be at
high risk for nutritional and health complications
related to swallowing impairment including: 1)
Stroke, 2) Parkinson’s Disease, 3) Head and Neck
Cancer, 4) Dementia and 5) COPD

I predict swallowing impairment severity
classifications based on Modified Barium
Swallowing Impairment (MBSImP) overall
impression (Ol) component scores in each of the
five diagnoses using both supervised and
unsupervised statistical learning algorithms

P Develop a computerized scoring algorithm
using computer vision and machine learning

techniques toward minimization of subjectivity,
human error and further enhanced

reproducibility of swallowing metrics

174 175

Impairment Severity Results — Latent Class Assignments

Probability of latent severity class membership given OT and PT scores.

Score

Score

Class 1= OT 0-10
Class 2 = OT 14-18
Class 3 =0T 22

Class 1= PT 0-13
Class 2 = PT 18-24

Class 3 = PT 26
176 177
Computerized Scoring Algorithm
Next Steps — Component Level Ol Scores
Probability of latent severity class membership within a domain given a specific Ol score.
Ying Wu, PhD  Chester Wang, BCS Alex Clain, BS  Kate Davidson, MS

178 179
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Wearable Sensor Technology
Respiratory-Swallow Detection

John Rogers, PhD. Steve Xu, PhD Abby Nellis, MS  Cagla Kantarcigil, PhD

Big Data Informs Clinical Decision Making

Standardized, validated swallowing metrics
recorded during standard of care MBSS by like-trained clinicians...

...uncover new hypotheses,
refine existing theories,
apply new discoveries to swallowing assessments and interventions.

180

181

Swallow Cross-Systems Collaborative Lab
Members

Bonnie Martin-Harris, PhD  Kate Davidson, MS, CCC-SLP Abigail Nellis, M, CCC-SLP
Lab Executive Director Lab Assistant Director Lab Manager

Cagla Kantarcigil, PhD Brittany Krekeler, PhD. Alex Clain, BS Munirah Alkhuwaiter, S Rabab Rangwala, MS Raneh saadi, M

Post-Doctoral Fellow  Post-Doctoral Fellow. Doctoral Candidate  Doctoral Candidate Doctoral Candidate Doctoral Candidate

Internal Collaborators

Rick McGee, PO Sumitrajit Dhar, PhD  Leslie DeChurch, PhD  Sandeep Samant, MD  Bharat Mittal, MD. Brandon Grill
Medical Education  CSD Dept Chair CSD Communication Otolaryngology ~ Radiation Oncology Director IT
Studies

Kristin Larsen, MS Sharon Veis, MS Laura Cumby, MS C Chiu, Ms Laura Vygantas, M5, 706 palko, MS Britti Carnes, Ms
Speech Pathology Speech Pathology. Specch Pathology Speech Pathology Speech Pathology Speech Pathology Speech Pathology
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Internal Collaborators

Ying Wu, PhD Darren Gergle, PhD. Noshir Contractor, PhD. Jim Elliot, PhD,
Electrical ot Physical Therapy
P
John Rogers, PhD Shuai (steve) Xu, MD. Lutfiyya Muhammad, PhD  Jungwha Lee, PhD, MPH Chester Wang, BCS
Professor of Materials Science and  Center of Bio-Integrated Electrical
Engineering Electronics (Biostatisics) (Biostatistics) Computer Science.

External Collaborators

Ashli O'Rourke, MD  Elizabeth G. Hill, PhD Kent Armeson, MS  Bill Pearson, Jr, PhD  Maureen Lefton-Greif, PhD  David McFarland, PhD
Heather s. Bonilha, Terry Rossabi, Jordan Hazelwood, Julie Blair, Janina Wilmskoetter, Kendrea L. Focht,
PhD, CCCSLP PhD, BCS'S PhD, CCC-SLP, BCS-S, CBIS  MA, CCCSLP, BCS:S. PhD, CSCD, CCC-SLP, CBiS,

BCs's
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Thank you!
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