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Concussions

- May have a combination of:

« Central vestibular dysfunction
* Posttraumatic BPPV
* Neck injuries
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Concussion Clinical Profile Descriptions '
"~ Cognve | Ocuar | Vestbwar | Wigrame | Wooa/Amisty

HA with cognitive and  Frontal HA with visual Dizziness Variable, intermittently Hypervigilance, rumination
physical activity work severe HA
Feels best in AM Difficulties with visually Nausea / motion Often waking with HA Depression
based classes and sickness
activity
Fatigue, reduced Pressure behind the eyes Feels “one step behind” Nausea, photophobia, Overwhelmed (poor tolerance of
energy especially when moving phonophobia busy environments)
the head
End of day symptoms  Visual focus issues Symptomatic in busy Stress, anxiety, lack of Difficulty initiating sleep (inability
environments exercise to turn thoughts off)
Possible sleep deficits  Blurry vision Off-balance Sleep dysregulation Difficulty maintaining sleep
Cognitive impairment - Double vision May also be present with  Excessive focus on symptoms
generalized vestibular migraines

Limited socialization

Mucha A, Whitney S. Concussion assessment: an overview. Medbridge online education course



Selection of tools based
on patient age and
required functional level
relative to patient goal

¢ C(weak evidence)
¢ D (conflicting evidence)

V E(Theoretical/
Foundational)

V F (Expert Opinion)

Concussion Clinical Practice Guidelines:
Recommendations for Examination

Cervical Musculoskeletal Vestibulo-oculomotor
Impairments Impairments
V ROM ¢ With suspect of BPPV.
V Muscle strength/enddrance Dix-hallpike
V Tenderness to palpation * Without suspect of BPPV
V Cervical/scapulothofacic ocular alignment
V Passive C-spine.motion O Vergence and accommodation
V Passive T-spine mot ¢ Visual motion sensitivity
V Joint position error Q Smooth pursuits
¢ Saccades
O Gaze stability ¢DVA

Autonomic Motor Function Impairments
Dysfunction/Exertional ¢ Static Balance
Tolerance Impairments ¢ Dynamic Balance
¢ Dual-Task/Multitasking Gait
0 Evaluate heart rate and blood activities
pressure in supine, sitting, and Motor coordination with
standing positions. complex movement tasks

Level of Evidence Legend
Green —circle Yellow — Diamond Orange - Triangle
For more detailed information, please refer to the original document: Journal of Orthopaedic & Sports Physical Therapy
Document produced by Academy of Neurologic Physical Therapy www.neuropt.org  info@neuropt.org
ANPT Knowledge Translation Task Force: Bara Alsalaheen, PT, PhD and Chatiwala, PT, DPT, MS {Co-chairs) Annie Fangman, PT; Michelle Gutierrez, PT, DSc;
John Heick, PT, DPT, PhD; Ethan Hood, PT, DPT, MBA; Victoria Kochick, PT, DPT, Lindsay Walston, PT, DPT




Vestibular Evaluation - Concussion

Subjective Exam

| Symptom Assessment ‘

Convergence Insufficiency
Symptom Scale (if indicated)

Symptom report measures Dizziness Handicap Inventory | Visual Vertigo Analogue Scale

Y

| Balance Tests |

BESS OR mCTSIB FGA

| Oculomotor and Vestibular Testing

Bucket Test (for Subjective , .\ :
Visual Vertical (SVV)) VOMS BPPV testing Dynamic Visual Acuity




Assessment of Symptoms - Symptom Scales

SCATG6 (Sport Concussion Assessment Tool)

« SCOATG6 (Sports Concussion Office Assessment Tool)

DHI (Dizziness Handicap Inventory

VVAS (Visual Vertigo Analog Scale)

CISS (Convergence Insufficiency Symptom Survey)

LB (XA AT BiRMinGHAM Department of Physical Therapy



SCAT6 SCOAT6

BaselineF |:| Suspected/Post-injury: |:| Time elapsed since suspected injury: mins/hoursidays

The athlete will complete the symptom scale (below) after you provide instructions. Please note that the instructions are different for
baseline versus suspected/’posi-injury evaluations.

Baseline: Say “Please rate your symptoms below based on how you typically feel with “1” representing a very mild symp-
rom and “6” representing a severe symptom.”

1] 1 2 3 4 5 (]
Mone Mild Moderate Severe

Date of Assessment

Pre-injury  Day injured (date) Consult 1 Consult 2

Suspected/Post-injury: Say “Please rate your symptoms below based on how you feel now with “1” representing a very
mild symptom and “6” representing a severe sympitom.”

PLEASE HAND THE FORM TO THE ATHLETE

Symptom

g
g

Symptom

Headaches

“Ratng | Rating | Rating | Rating |

Do your symptoms get worse with physical activity? Y N

Pressure in head Headaches
Do your symptoms get worse with mental activity? Y N

MNeck pain
Nausea or vomiting If 100% is feeling perfectly normal, what percent of normal Pressure in head
Dizziness do you feel?
Blurred vision Neck pain
Balance problems

If not 100%, why?

0
0
0
0
0
0
0
Sensitivity to light 0 Nausea or vomiting
Sensitivity to noise 0
Feeling slowed down 0 Dizziness
Feeling like “in a fog™ 0
“Don’t feel right” 0
0
0
0
0
0
0
0
0
0
0

Difficulty concentrating

Blurred vision

Difficulty remembering Balance problems

Fatigue or low energy

Confusion Sensitivity to light

Drowsiness

M. emaoti 1]
ore onal Sensitivity to noise

Irritability

Sadness
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. Feeling slowed down
Nervous or anxious
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Trouble falling asleep (if applicable)
Feeling like “in a fog™

PLEASE HAND THE FORM BACK TO THE EXAMINER

Once the athlete has completed answering all symptom items, it may be useful for the clinician to revisit items that were endorsed positively to gather [‘Nﬂinuﬂy mnmm.—aﬂng
more detail about each symptom.

Total number of symptoms: of 22 Symptom severity score: of 132

British jaurmal of

“or use by Health Care Professionals only Sports Medicine



Dizziness Handicap Inventory (DHI)

Yes

No

Sometimes

E18. Because of your problem, is it difficult for you to
concentrate?

F19. Because of your problem, is it difficult for you to walk
around the house in the dark?

E20. Because of your problem, are you afraid to stay home
alone?

E21. Because of your problem, do you feel handicapped?

E22. Has your problem placed stress on your relationships
with members of your family or friends?

E23. Because of your problem, are you depressed?

F24. Does your problem interfere with your job or household
responsibilities?

P25. Does bending over increase your problem?

LR AN AT BRMINGHAM Department of Physical Therapy

 Cut-off scores
* 0 — 30 mild handicap
* 31 — 60 moderate handicap
« 61 — 100 severe handicap

 MCID = 18 points

© UAB. All Rights Reserved.




on Visual Vertigo Analogue Scale

(Adapted from Longndge et al., 2002)

Indicate the amount of dizziness you expernience in the following situations
by marking off the scales below.

Far 5 =
0 represents no dizziness %?; Jand 10 represents the most dizziness T ju

o

Walking through a supermarket aisle o

|10 &

¢
=

Being a passenger i a car N
| E_J e \

10 " &/

&

Being under fluorescent lights o Bt
?_4 -

10 &

&

Watching traffic at a busy mtersection

| 10 &
S

Al
]
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CONVERGENCE INSUFFICIENCY SYMPTOM SURVEY (CISS)

Never

(not very
often)
Infrequently

Sometimes

Fairly Often

Always

1. Do your eyes feel tired when reading or doing
close work?

2. Do your eyes feel uncomfortable when reading or
doing close work?

3. Do you have headaches when reading or doing
close work?

4. Do you feel sleepy when reading or doing close
work?

5. Do you lose concentration when reading or doing
close work?

6. Do you have trouble remembering what you have
read?

7. Do you have double vision when reading or doing
close work?

8. Do you see the words move, jump, swim or
appear to float on the page when reading or doing
close work?

9. Do you feel like you read slowly?

10. Do your eyes ever hurt when reading or doing
close work?

11. Do your eyes ever feel sore when reading or
doing close work?

12. Do you feel a "pulling" feeling around your eyes
when reading or doing close work?

13. Do you notice the words blurring or coming in
and out of focus when reading or doing close work?
14. Do you lose your place while reading or doing
close work?

15. Do you have to re-read the same line of words
when reading?

X0

X1

X2

X3

X4

For a score of 16 or greater, vision therapy may be indicated.'*”

“THE UNIVERSITY OF
ALABAMA AT BIRMINGHAM.

Department of Physical Therapy

For adults, scores > =21 are
considered positive

For ages < 21 years old, scores
of > = 16 are considered positive

If positive screen here AND
positive convergence
insufficiency on the VOMS,
consider referral to Optometry

© UAB. All Rights Reserved.




CONVERGENCE INSUFFICIENCY SYMPTOM SURVEY (CISS)





		

		Never

		(not very often)

Infrequently



		Sometimes

		Fairly Often

		Always



		1. Do your eyes feel tired when reading or doing close work?

		

		

		

		

		



		2. Do your eyes feel uncomfortable when reading or doing close work?

		

		

		

		

		



		3. Do you have headaches when reading or doing close work?

		

		

		

		

		



		4. Do you feel sleepy when reading or doing close work?

		

		

		

		

		



		5. Do you lose concentration when reading or doing close work?

		

		

		

		

		



		6. Do you have trouble remembering what you have read?

		

		

		

		

		



		7. Do you have double vision when reading or doing close work?

		

		

		

		

		



		8. Do you see the words move, jump, swim or appear to float on the page when reading or doing close work?

		

		

		

		

		



		9. Do you feel like you read slowly?

		

		

		

		

		



		10. Do your eyes ever hurt when reading or doing close work?

		

		

		

		

		



		11. Do your eyes ever feel sore when reading or doing close work?

		

		

		

		

		



		12. Do you feel a "pulling" feeling around your eyes when reading or doing close work?



		

		

		

		

		



		13. Do you notice the words blurring or coming in and out of focus when reading or doing close work?

14. Do you lose your place while reading or doing close work?



		

		

		

		

		



		15. Do you have to re-read the same line of words when reading?

		

		

		

		

		



		

		__ X 0

		__ X 1

		__ X 2

		__ X 3

		__ X 4







For a score of 16 or greater, vision therapy may be indicated.1,2,3
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Balance Testing



Balance Error Scoring
System (BESS)

« Shoes off & hands on iliac crests for all tests

« Use Airex Foam =
Double Leg Stance Single Leg Stance Tandem Stance

 Establish |eg dominance Firm Surface Firm Surface Firm Surface
* The leg with which they kick a ball

 Double leg stance: Feet together
- Single leg stance

« Stand on non-dominant leg

« 20 deg hip flexion, 45 deg knee flexion, neutral
frontal plane

 Tandem stance
* Non-dominant leg in back

» Back of anterior foot must touch front of posterior Double Leg Stance Single Leg Stance Tandem Stance
fOOt Foam Surface Foam Surface Foam Surface

 Each trial is 20 seconds

Lﬁ}'ﬂié’,{“&,‘fﬁ%‘{,‘fﬂﬂmm AM. Department of Physical Therapy © UAB. All Rights Reserved.



BESS Scoring / Instructions for Errors

Errors: B.E.S.S. SCORECARD

*Moving the hands off the hips Count Number of Errors FIRM FOAM
«Opening the eyes max of 10 each stance/surface Surface Surface
«Step, stumble or fall Double Leg Stance

*Abduction or flexion of the hip beyond 30° (feet together)

eLifting the forefoot or heel off of the Single Leg Stance

testing surface (non-dominant foot)

*Remaining out of the proper testing Tandem Stance

position for greater than 5 seconds (non-dominant foot in back)

The maximum total number of errors for any TOTAL SCORES:

single condition is 10. total each column

If a subject commits multiple errors B.E.S.S5. TOTAL:

simultaneously, only one error is recorded. (Firm+Foam total)

MDC = 8-10 points
Worsening score is ~ 6-point decline

I-Emifw\'q\fi'srlgﬂﬁnfwemm Department of Physical Therapy © UAB. All Rights Reserved.



BESS — Age Related Norms (Men)

Above Broadly Below Very Poor
Average Normal Average

20 - 29 0-4 7—-14 16 — 21

30 -39 0-4 5-06 7 —-15 16 — 18 19 — 26 27+
40 - 49 0-5 6-7 8 —-16 17 - 20 21-27 28+
50 — 54 0-6 7 8—-17 18 — 23 24 — 28 29+
95 — 59 0-7 8-10 11 -20 21-28 29 - 34 35+
60 — 64 0-8 9-11 12 — 21 22 - 27 28 — 35 36+
65 — 69 0-12 13-14 15-23 24 - 33 34 -39 40+

Iverson GL, Koehle MS. Normative data for the balance error scoring system in adults. Rehabil Res Pract. 2013;2013:846418.

I.B}TE&&%%’HR%NGH AM. Department of Physical Therapy © UAB. All Rights Reserved.



BESS - Age Related Norms (Women)

Above Broadly Below Very Poor
Average Normal Average

20 -29 0-5 8—-14 15-19 20-25

30 -39 0-4 5-06 7 —15 16 - 19 20 -27 28+
40 - 49 0-5 6-7 8—-15 16 — 20 21-29 30+
50 — 54 0-7 8-9 10 - 20 21-24 25—-35 36+
55 -89 0-8 9-10 11 - 21 22 - 28 29 -39 40+
60 — 64 0-9 10-12 13 - 22 23 — 31 32 -43 44+
65 — 69 0-13 14 15-24 25-27 28 - 38 39+

Iverson GL, Koehle MS. Normative data for the balance error scoring system in adults. Rehabil Res Pract. 2013;2013:846418.

I.B}TE&&%%’HR%NGH AM. Department of Physical Therapy © UAB. All Rights Reserved.



Modified Clinical Test of Sensory Integration in
Balance (mCTSIB)

» 30 sec trials

« Upto3
trials if
needed per
condition

 Time and
document
how long
position is
held up to
30 sec

Eyes open Eyes closed Eyes open Eyes closed
On foam On foam

https://entokey.com/vestibular-rehabilitation-2/
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1. GAIT LEVEL SURFACE

|nstruckions: Walk utmr.r.wmql' :pcf_u' from here fo the nesd mark f-ﬁ m
[20 Ff).

Grading: Mark the highes! colegory that apglies.

(3} Mormal —"Walks & m (20 b in less than 5.5 seconds, no ossistive
devices, good speed, no evidence for imbalance, normal gait
palen, deviakes ng mare than 15,24 em ||‘.'r- i'|:l audside of the
30.4Bcrm (1 2-in} walkweory width.

{2} Mhiled impairment—"Walks & m [20 1 in kess thar 7 seconds but
greater than 5.5 seconds, uses assistive device, slower speed,
mild goit deviations, or deviales 15.24-254 om [6-10 in|
cutside of the 30 48cm [12in| wu":wq:,r width
Moderoke impairment—Walks & m {20 ), slow speed, abnor-
mal gait pottern, evidence for imbalance, or deviates 25 4-
33,1 cm “ﬂn‘l.ﬁ in:l oubside of the 30 48.cm “ 2-|r\] wq|hm)r
width. Requires mare than 7 seceads o ambulate & m |20 B).
[O} Severs impairment—Canno wolk & m {20 K without assisionce,

severe ool deviations or imbolance, deviotes greater than 33,1

cm [15 in} outside of the 3G.d8<cm |124n) wallkway width or

reaches and bouches e wak,

(1

2. CHAMNGE IN GAIT SPEED
IFelrselans: ﬂvegin wall’u'ng - o nnrmu\lpacr ||'F1:u' I.5m |r_5 ﬁ'ﬂ. When
{ rall you “ge. ” walk as fostas you con (for 1.5 m [5 R]). When [ el vou
“shove, ” wealk o5 slowly as you can ffor 1.5 m [3 AL
Grading: Mark the highes! calegeny tho! applies.

[3) Mormal—Able te smocthly change wolking speed withou loss of
balonce ar gail deviotion. Shows o significant difference in
woilking speeds between nermal, fost, ond slow speeds. Devi-
oles no more than 1524 om [6 in] oulside of the J0.48cm
l:'| 21?] wu-ll:wn}- widdih.

[2] Mild impairmeni—Is obla o change speed but demonsirates
mild gait deviations, dewiotes 15.24-25.4 cm |6 =10 in} oulside
of the 30.48cm [12-in| walkwoy width, or ro gail deviafions bul
unable e achiews a siEmFicnnl' :hqngg i '\ml:xir'rll of Yses an
assistive device.

(1] Mederata impairmant—Makes cnly minor edjustiments 1o walk-
ing speed, or occomplishes a change in speed with signifiwnr
gait devictions, deviates 25.4-38.7 cm [10-15 in) oulside the
I d8<cm |124n) waolkway width, or changes speed but losas
balance but is able ke recover and confinue wuucing
Sevare impairment—Cannol chonge speeds, deviales greater
thean 38,1 cm {15 in) outsice 30.48cm {1 24n) walkway width,

or loses balance and has to reach for wall or be cought.

O]

_ 3. GAIT WITH HORIZONTAL HEAD TURNS

Irstructiens: Walk from here fo the rext mark & m (20 fif away. Begin
watking of your normal pace. Keep walking straight; after 3 staps, turn
vour head fo the nght ond keep wolking straight while looking ko the
right. Afier 3 more steps, un yow fiead o the eff ond keep wolking
straight while looking left. Confinue alfernating leoking right and left
sy 3 steps unn'.rynlr herve :ump]:k-.d 2 repatitions in sach dirsction,
Groding: Mark the highest category that apglies.

{3 Mormol=Performs head turns smootly with no change in geit,
Daviates no more than 15.24 cm [4 in] outside 30.48-cm [124n)
walkway width

[2] Mild impaiment—Perfarms heod lums smoothly with slight
change in gait valocity leg. minor disruplion 1o smooth goit
path], deviates 15.24-25.4 cm (6-10 in) outside 30.43<m
11 24n) wolkwoy widh, or uses on assistive device,

[1} Meoderate impairment—Parforms head turns with moderale
change in gait velocity, slows down, devieles 25.4-38.1 cm
{10-15 in] cutside 30.48-em [124n] wolkwoy widlh but recav-
ars, can cantinue 1o walk,

[0} Sewere impairmeante—Ferfarms task with severe disruption of goit
leg, staggers 38.1 em [15 in] oulside 30.488-cm {1 24n] walkway
widhh, loses balance, steps, or reaches for wall|.

4. GAIT WITH VERTICAL HEAD TURNS

Instrichians: Walk from here fo the next mark (& m (20 8]). Begin walking
af your normel pace, Keep wolking ;rru'ighr_' after 3 sieps, g your heod
up and keep walking straight while looking up. Afler 3 mare steps, tip
yaur head down, keep walking straight while facking down. Cantinue
u]lrruuh’ug I'r_ru*ing up and down BVEry .3'_|Je|:u wahl pou Fonve pclmpl'cruu'
2 rapatiions in eoch direchion

Grading: Mork the highest calegory thot applies

[3) Mormol—Ferfarms head lwms with no change in gail. Deviales
no mare than 15,24 cm |6 in:- oulsida 30, 48cm { | E-ir'] wu":wu,,-
width

[*} mild impoirment—Perfooms bask with slight change in gaoir
ve|r.&:i|‘y |eg. LaitTitT] dlsrupliun e smoath gait p-u||'||. devinles
15.24-25.4 cm {6-10 in| cutside 30.48-cm [124n] walkway
width or uses assistive device,

(1} Moderale i mpairmen] —Perfooms lak with modeale chongs in
galr velocirg, slows down, devioies 23.4-38.1 cm [10-13 in}
aulside 30 48-<m |"| :"-'ln| wn|hwr wridth bt rECOVErs, can
confinue to walk.

[0} Severe impairment—Parforms tosk with severe disruplion of gait
teq, #aggers 38,1 cm [13 in] outside 30.48cm |1 2in) wolkway
widih, loses balance, slops, recches for wall)

_ 5. GAIT AND PIVOT TURN
Instrictions: Begin with walking of your narmal poce. When { tell yoo,
“turn and stop,  hern as quickly @5 you can fo foce the cppesile direclion
and skap.
Groading: Mark the highest calegory that opplies.

|3| Marmal =Pival herns w’d}' within 3 seconds and stops |:|ui|:,l,|3,I
with 1o lmes of balance

[2} Ml impairment—Pivol lums sofely in =3 seconds and sfops
with no koss af badance, or pivol furns dey within 3 seconds
ond stops with mild imbalance, reguires smoll sleps 1o caolch
kalance,

[1} Moderale impairment—Turns slowly, requires verbal cusing, o
requiras sevaral smoll steps to catch balanca fallowing furn and
shap.

[0} Severe impairmeant—Cannot turn safely, requires assistance o
harry and sk,

&, STEP OVER OBSTACLE

Insiruclions: Begin walking af your rormal speed. When you come to the
shoe box, step over i, nod around it and *uep walking,

Groding: Mark the highest category thal opplies.

|3} Mormal—k oble o sep over 2 stecked shoe boxes loped
together (22.8& em [% in] tetal heighl] withoul changing gait
speed; no evidence of imbalance.

12] taild impairmeni—Is able 1o step aver one shoe box {1143 cm
[4.5 in] total height] without changing goit speed; no evidence
of imbalance.

|1} Moderate impoirment—|s able 1o slep over one shoa box [11.43
et [4.5 in] total height) but must slow down ond odjust steps o
clear box solely, May require verbal cusing.

||:'| SeEvere |mp-airm=nf—Cunnd Fl:rfcrm without assistance,

Functional Gait Assessment

7. GAIT WITH NARROW BASE OF SUPPORT

Instructions: Walk on the floor with arms folded across the chest, feet
aligned heel to foe in tandem for @ distance of 3.6 m [12 #]. The number
of sleps faken in a siraight line are counted for a maximum of 10 steps.
Grading: Mark the highest category that applies.
(3] Normal—Is able to ambulate for 10 steps heel to toe with no
staggering.
{2) Mild impairment—Ambulates 7-9 steps.
(1} Moderate impairment—Ambulates 4-7 steps.
[0} Severe impairment—Ambulates less than 4 steps heel to toe or
cannot perform without assisiance.

______8. GAIT WITH EYES CLOSED

Instructions: Welk of your normal speed from here to the next mark (6 m
[20 #]) with your eyes closed.

Grading: Mark the highest category that applies.

{3] Normal —Walks & m (20 fi}, no ossistive devices, good speed,
no evidence of imbalance, normal gait pattern, deviates no more
than 15.24 em |6 in) outside 30.48-cm {1 2-in) walkway widih,
Ambulates 6 m {20 fi) in less than 7 seconds.

Mild impairment—Walks & m (20 fi}, uses assistive device,
slower speed, mild gait deviations, deviales 15.24-25.4 cm
{6-10 in) outside 30.48-cm {1Z-in} walkway width. Ambulates
& m (20 fi] in less than 9 seconds but grealer than 7 seconds.

Moderate impairment—Walks 6 m (20 h], slow speed, abnor-
mal gait pattern, evidence for imbalance, deviates 25.4-38.1
cm [10-15 in] outside 3G.4B-cm |124n] walkway width.
Requires more than @ seconds to ambulate 6 m {20 fi].

Severe impairment—Cannot walk 6 m {20 fi] without assistance,
severe gait deviations or imbalance, devicles greater than 38.1
cm {15 in) outside 30.48cm {12-in) walkway width or will not
aitempt task.

2

il

0

9. AMBULATING BACKWARDS
Instructions: Walk backwards until 1 tell you to stop.
Grading: Mark the highes! category that applies.
{3) Normal—Walks 6 m {20 ft}, no assistive devices, good speed,

(2

(1

©

no evidence for imbalance, normal gait pattern, deviates na
more than 15.24 cm {6 in) outside 30.48<m {12-n) walkway
width.

Mild impairment—Walks 6 m ({20 #], uses assistive device,
slower speed, mild gait deviations, deviales 15.24-25.4 cm
{610 in} outside 30.48-cm (12-in) walkway width.

Moderate impairment—Walks 6 m (20 fi], slow speed, abnor-
mal gait pattern, evidence for imbalance, deviates 25.4-38 1
cm {10-15 in) outside 30.48-<m [12-in} walkway width.
Severe impairment—Cannot walk & m {20 i) without assistance,
severe gait devialions or imbalance, deviates greafer than 381
cm (15 in) outside 30.48.cm {12-in} walkway width or will not
aftempt task.

___ 10.STEPS
Instructions: Walk up these siairs as you would of home (ie, using the rail
if necessary). At the top turn araund and walk down.
Grading: Mark the highest category that applies.
{3} Normal—Alternating feet, no rail.
(2} Mild impairmeni—Alternating feet, must use rail.
(1} Moderate impairment—Two feet to a stair; must use rail.
[0} Severe impairment—Cannot do safely.

TOTAL 5CORE: MAXIMUM SCORE 30
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Oculomotor / Vestibular
Testing



Subjective Visual Vertical - Bucket Test '

* Measures perception of verticality

 Patient reports when line has
returned to vertical position

* Normal < 2-2.5 degrees from
vertical

In patients with concussion, there is higher variability noted
between responses

THE UNIVERSITY OF -
LM A AT BRMINGHAM. Department of Physical Therapy



Vestibular/Ocular Motor Screening (VOMS)

VOMS SCORING SHEET
Symptoms on a 0-10 point scale

Vestibular/ Type MHotTested Headache Dizziness MNausea Fogginess Comments

Ocutomotor « A change from baseline of > 2 is

Baseline .
Symptoms considered abnormal

Smooth
Pursuit

Saccades
(Horizontal)

Saccades
(Vertical)

Convergence Score#1 cm
(Near Point) Score#2 cm

Score#3 om

YOR
Horizontal

VOR Vertical

Visual Motion
Sensitivity

 Mucha, 2014

LlB}TEEE&«‘fi%‘LTR%F.NGH AM. Department of Physical Therapy © UAB. All Rights Reserved.


https://www.ncbi.nlm.nih.gov/pubmed/25106780

Dix-Hallpike Test

» Tests for anterior or posterior canal BPPV
* 45 degrees cervical rotation

« Sit to supine w/ 20 — 30 deg cervical extension

* Look for nystagmus & symptoms of vertigo

L

R muspoTsists for ‘I‘.ih‘=r
._=.:.",,u;}ﬁ sowly respives

https://www.youtube.com/watch?v=jrp8iPfvP4Y &t=19s

Lee SH, Kim JS. 2010

THE UNIVERSITY OF .
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https://www.youtube.com/watch?v=jrp8iPfvP4Y&t=19s

Roll Test

Tests for Horizontal SCC BPPV

Pt in supine position, head flexed to 20-30 degrees
Roll head quickly to 1 side
» Check for nystagmus and vertigo
Roll head slowly back to midline
Roll head quickly to opposite side
» Check for nystagmus and vertigo

https://www.youtube.com/watch?v=f3IpS IrnQE&t=1s



https://www.youtube.com/watch?v=f3lpS_lrnQE&t=1s

Dynamic Visual Acuity (DVA)

Use ETDRS
EyeChart K D
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DV
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abnormal

https://i-see.org/eyecharts.html
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Vestibular Evaluation - Concussion

Other Tests to consider
« Motion Sensitivity Quotient (MSQ)
* Modified Motion Sensitivity Test (MMST) or Screening Version (4-item)
» Buffalo Concussion Treadmill Test / Buffalo Concussion Bike Test

Department of Physical Therapy



Motion Sensitivity Quotient (MSQ)

_lntcnsity ‘ Duration Score o S .
Baseline Symptoms CO rl n g

1. Sitting-to-supine

o - —  0-10 = mild motion sensitivity
il » 11-30 = moderate motion sensitivity
« 31-100 = severe motion sensitivity

)

4. Supine-to-sit

| 5. Left hallpike

|
| 6. Retumn from hallpike
| 7. Right hallpike

8. Rerumn from hallpike

i) Sitting: nose 0O left knee

10. Return to sit

| 11. Sitting: nose a right knee

12. Retum to sit

13. Sitting: head rotation 5x

14. Sitting: head flex, and ext. 5x

15. Standing: turn right

16. Standing: turn left

Intensity: rated from 0 to 5 (0= no symptoms, 5 = severe symptoms)

Duration: rated from 0to 3 (5-10sec=1, 11-30 sec =2, = 30 sec =3)

Motion sensitivity quotient: # Provoking positions x score = Total
20.48

Lﬁ}'ﬂié’mﬂ?f‘gﬂ%mm AM. Department of Physical Therapy © UAB. All Rights Reserved.




Modified Motion Sensitivity Test ( mMST

modified Motion Sensitivity Test (mmsT) Patient
Date
All mowvements are done in standing, eyes are open, in front of a plain wall
Symptoms must to return to baseline before the next movement is performed
Tester is recording the change of intensity from baseline, then after the movement is completed

Imtensity 0-10 Dwuration =55 =0 Score = Intensity + Duration
0 = none E-10s =
10 = severe 11-20s =2
21-30s =3
=30 s =4

Baseline Symptoms =

| MOVEMENT | Intensicy | Duration | Score
| 1. 5x Horizontal head turns
| 2. 5x Vertical head turns
2. 5x Right diagonal head turms
| [upper left quadrant down to right]
4. 5x Left diagonal head turns
| [uppar right quadrant dewn to left]
5. 5x Trunk Bands
| (eanding knees resching to floor)
£. Sx Right guarter body turns
[Look over right shoulder with
| trunk rotation, feet planted)
7. 5x Left quarter body turns
[Look ower left shoulder with trunk
| rotaticn, feet planted)
B. 1x 360 degree turn to right

5. 1x 360 degres turn to left

I 10, 5x WVOR cancellation
[follow thumbs horizontally with
head/trunk rotation X435 degrees
| each directicn]
Total score

M5S0 = Total score x (# of positions with changs) f 14.00 MISO =
X __ fia.00 0-10 mild range
11-30 moderate
31-100 sewvers



modified Motion Sensitivity Test Date

& All movements are done in standing, eyes are open, in front of a plain wall (4-6" away)
e Symptoms must return to baseline before the next movement is performed
e Tester records the change of intensity from baseline, after the movement is completed

Intensity 0-10 Duration <hs =0 Score = Intensity + Duration
0 = none 5105 =1
10 = severe 11-20s =2
21-30s =

»>30s =4
Baseline Symptoms = _$

MOVEMENT Intensity Duration Score
1. 5% Horizontal head turns 2
2. 5% Vertical head turns l
3. 5x Right diagonal head turns
(upper left down to right)

4. 5x Left diagonal head turns
(upper right down to left)

5. 5x Trunk Bends

(bending knees reaching to floor)

a1 | = N
0 (3 | Ww®

NINTVARIS

6. 5x Right quarter body turns
(Look over right shoulder with

trunk rotation, feet planted)

7. 5x Left quarter body turns
{Look over left shoulder with trunk

6"

Pl e L

rotation, feet planted) 1 (/
8. 1x 360 degree turn to right < {
9, 1x 360 degree turn to left < 12
10. 5x VOR cancellation
(follow thumbs horizontally with
head/trunk rotation X45 degrees 7 Z ‘1
each way)
Total score ol
mMSQ = Total score x (# of positions) / 14.00 MsQ = bl. "(
Bl x _{© /14,00 0-10 mild range

11-30 moderate
31-100 severe




Modified Motion Sensitivity Test (ImMMST) Screen

| modified Motion Sensitivity Test (mmsT) Screen
Patient

Date
All movements are done in standing, eyes are open, in front of a plain wall
Symptoms must to return to baseline before the next movement is performed
Tester is recording the change of intensity from baseline, then after the movement is completed

Intensity 0-10 Duration <5s =0 Score = Intensity + Duration
0 = none 5-10s =1
10 = severe 11-20s =2
21-30s =3
>30s =4

Baseline Symptoms =

MOVEMENT Intensity Duration Score
1. 5x Horizontal head turns

2. 5x Vertical head turns

5. 5% Trunk Bends

(bending knees reaching to floor)
10. 5x VOR cancellation

(follow thumbs horizontally with
head/trunk rotation X45 degrees
each direction)
Total score

MSQ screen= Total score x (# of positions with change) / 2.24 MsQ =

X__ 224 0-10 mild range
11-30 moderate
31-100 severe



Buffalo Concussion Treadmill Test

Buffalo Concussion Treadmill Test (BCTT) Protocol:

Bh;;r;Ti;ee Incline sn_eed HR | RPE Symptoms s Defer testing if pretest resting symptoms = 7 on VAS
0-1 0% + Speed selection:
1-2 1% o 3.6 mph for patients over 5’5"
i'i i: o 3.2 mph for those under 5’57
s % o Adjust speed as needed for height or fitness level
5-6 5% + Adjust incline by 1% each minute
6-7 6% + Patient should rate RPE and symptom severity (use VAS); also record HR
;:g ;: + *|f patient makes it to 16 minutes — increase speed by 0.4 mph each additional minute
5-10 % +« TERMINATION Guidelines (any of the following):
10- 11 10% o Maximum exertion (RPE score of 17 or higher) is reported
n-12 1% o Symptom exacerbation that causes significant increase in pain or symptom
12-13 12% severity
:i :; :ix = Anincrease of = 3 points on the VAS from resting score
15-16 15% = 1 point given for each increase in a symptom or appearance of a new
16*- 17 symptom
17-18 o PT notes a Rapid progression of complaints (ex. Headache to searing focal pain)
:3 ;E between symptom reports, patient appears faint or unsteady, or determines that
20-21 continuing the test constitutes significant health risk for the participant
21-22 o Patient reports an inability to continue the test safely
22-23
24-25

* Maintain 15% incline; increase speed by 0.4 mph each minute

Once test is terminated, reduce speed to 2.5 mph and incline fo 0% for a 2 minute cool down (if
patient is safe fo continue). Continue to report VAS ratings each minute

End of test parameters (prior to cool down):

Time: Incline: - HR: : Max HR:

Symptoms:

I.B}TE&&%%’HR%NGH AM. Department of Physical Therapy © UAB. All Rights Reserved.




BCTT Results Interpretation

Maximal exertion (RPE
Submax symptom- to 17+) without

limited threshold

symptom limit

» Acutely concussed or not * Physiologically recovered
recovered

* Threshold HR = HR @ symptom
exacerbation (stopping criteria)

Department of Physical Therapy



TREATMENT




Concussion Clinical Practice Guidelines:
Recommendations for Intervention

. Cervical Musculoskeletal Vestibulo-oculomotor

SeIeCtl_on of tools based Impairments impairments

on patient age and V Cervical and thoracigspine * With suspect of BPPV

required functional level dysfunction Canalith Reposition

relative to patient goal * Strength Maneuver
Without suspect of BPPV
individualized vestibular
and oculomotor rehab
plan individualized visual-
motion habituation
program

¢ C(weak evidence) tolerance impairime
¢ progressive aerohic exercise Motor Function Impairments
training program ¢ Static Balance
Provide education ¢ Dynamic Balance
It may be appropriate to hold ¢ Motor coordination and
V' E (Theoretical/ exertional testing and aerobic control
Foundational) exercise until the patient’s Dual/Multitasking
symptoms stabilize to a
V' F(Expert Opinion) moderate or lower level.

{ D (conflicting evidence)

Level of Evidence Legend
Green — circle Yellow — Diamond Orange - Triangle
For more detailed information, please refer to the original document: Journal of Orthopaedic & Sports Physical Therapy
Document produced by Academy of Neurologic Physical Therapy www.neuropt.org info@neuropt.org

ANPT Knowledge Translation Task Force: Bara Alsalaheen, PT, PhD and Maseem Chatiwala, PT, DPT, MS (Co-chairs) Annie Fangman, PT; Michelle Gutierrez, PT, DSc;
John Heick, PT, DPT, PhD; Ethan Hood, PT, DPT, MBA; \fictoria Kochick, PT, DPT; Lindsay Walston, PT, DPT




Treatment Ideas based on Symptoms/Dysfunction

BPPV Canalith Repositioning Maneuvers based on location of otoconia
Oculomotor dysfunction / sensitivity Eye exercises (smooth pursuits, saccades, convergence)
Abnormal VOR / DVA VOR exercises (gaze stability)

Motion sensitivity (head or body movements) Habituation exercises using the VOMS, MSQ, or mMST

VOR exercises (but now doing for habituation)

Symptoms with VOR cancellation Habituation exercises with head and eyes moving together throughout
Visual motion sensitivity Visual habituation exercises
Decreased balance / abnormal gait Gait and balance exercises

Use items from outcome measures to match exercises to deficits

Poor endurance or symptom exacerbation during aerobic  Aerobic training within symptom tolerance / Interval training
exercise



/

<60 sec
Nystagmus: R upbeat /

and torsional
T s 60 sec

Right

Dix Hallpike or —
Sidelying Test

T

R posterior — > EpleyforRPC

canalithiasis

Tend to report short lasting symptoms (seconds) worse with laying down or
sitting up in bed, looking up/down, or bending over

R posterior canal Semont or Liberatory
cupulolithiasis Maneuver for R PC

Tend to report relative short-lasting symptoms (seconds to minutes) worse
with laying down or sitting up in bed, looking up/down, or bending over

Nystagmus: R downbeat and torsional —» Very rare occurrence and treatment beyond scope of this course

/

/v <60 sec
\‘ >60sec ——

Nystagmus: L upbeat and
torsional

/

Left

L posterior
canalithiasis

Tend to report short lasting symptoms (seconds) worse with laying down or
sitting up in bed, looking up/down, or bending over

— EpleyforL PC

Semont or Liberatory

L posterior canal
Maneuver for L PC

cupulolithiasis

Tend to report relative short-lasting symptoms (seconds to minutes) worse
with laying down or sitting up in bed, looking up/down, or bending over

Nystagmus: L downbeat and torsional —— Very rare occurrence and treatment beyond scope of this course

Nystagmus: geotropic » Typically <60 sec

and
Left

Roll Test

Right/
\

__» (positive side= side w/strongest

Nystagmus: ageotropie——————> Typically > 60 sec ~

BBQ Roll — start towards
affected side or

Gufoni — towards unaffected
side; head turns downward for
2nd position

Horizontal canalithiasis ———»

nystagmus/worse symptoms)

Tend to report relative short-lasting symptoms (seconds) worse with rolling
over

Horizontal canal cupulolithiasis ~ Gufoni — towards affected side;

(positive side= side w/lesser—> hea'd' turns upward for 2"
nystagmus/least symptoms) position

Tend to report relative short-lasting symptoms (seconds to minutes) worse
with rolling over



Treatment of Convergence Insufficiency




Saccades & Smooth Pursuits

* Link for 4-Square Saccade Exercise
targets:

https://www.med.umich.edu/1libr/PMR/VisionExercises/FOUR-SQUARE-
SACCADES-Table

X=0>w
oOAmMmO T
XO=mOoO

* Website for eye exercises:

https://sportsvisioninstitutepllc.com/resources-%26-downloads

e Scroll down to section for Saccades

* This section has instructions for the 4-
Square Saccades Exercise

 Scroll down to section for Eye Movement
Exercises

cCOUUN <AISXT
NI r=xX OWCAT10<

nwncCcomo >OVoOoOmMm<
Z>vom
OX=s0> »wrxXxXZX
- VW>XZ2
AX02aZmO0O OO ovwmm
NP> XZ P>PX-HUm
XO0OzxxmMmO OmNMI>PZ2
ro®O>mm

THE UNIVERSITY OF

ALABAMA AT BIRMINGHAM. Department of Physical Therapy


https://www.med.umich.edu/1libr/PMR/VisionExercises/FOUR-SQUARE-SACCADES-Table
https://www.med.umich.edu/1libr/PMR/VisionExercises/FOUR-SQUARE-SACCADES-Table
https://sportsvisioninstitutepllc.com/resources-%26-downloads

VOR Exercises (Gaze Stability)

X1 EXxercise
« X2 EXxercise

I.EH,E&J,{“&“’E&?ETR%TNGH AM Department of Physical Therapy © UAB. All Rights Reserved.



VOR Exercises (Gaze Stability)

Gaze shifting Gaze shifting Gaze shifting
exercise (set-up) exercise (yaw) exercise

(pitch)
¥

LBITEEE&%%?ETR%TNGH AM. Department of Physical Therapy © UAB. All Rights Reserved.



Gaze Stabilization Progressions

Background Balance Challenges Target Size S @l
movement

Easy Plain/White Sitting Large Slow 1 minute
Standing with feet apart e 72pt(+)font « 60-85 bpm
* Arial; Calibri
Medium  Busy (checkerboard = Romberg or tandem position Medium Medium 1.5 minutes
or wallpaper) Standing on foam pad « 36-48ptfont « 90— 120 bpm
Single leg stand on firm
ground
Difficult  Moving background  Walking forward/back; Small Fast 2 minutes
(e.g. TV; window in Jumping e 22ptfontor <« >120 bpm
front of traffic; Single leg stand on foam less * Progress as
crowded area; Treadmill tolerated

visually complex
environment)



Habituation — Movement Based

Assess symptoms Treatment

Motion Sensitivity Quotient (MSQ) Choose 3-4 exercises

Modified Motion Sensitivity Test (MMST) Prioritize movements causing moderate
level of symptoms
Reps: 3-5

Frequency: 2-3 times per day

If nausea or headaches occur, decrease
exercise intensity/exposure

https://www.youtube.com/watch?v=T9bf3u9qd60

I.B}TE&&%%’HR%NGH AM. Department of Physical Therapy © UAB. All Rights Reserved.


https://www.youtube.com/watch?v=T9bf3u9qd6o

Habituation: VOR
Cancellation

» Can set up exercise like the way
we test it

 Parameters
« Size of target
e Duration
« Speed of movement

« Background — plain versus complex
or busy

* Body position or moving

« Ball toss up/down tracking motion
with eyes and head Medbridge.com

T Vi F :
ng'fié’mq,fﬁ'ggﬂmm AM. Department of Physical Therapy © UAB. All Rights Reserved.



Habituation — Visual Motion Sensitivity

« Assessment

» Visual Vertigo Analogue Scale
(VVAS)

* Treatment

* Low tech option:

 YouTube videos that relate to areas
noted on VVAS

 Prioritize visual motions that cause
moderate level of symptoms

https://www.youtube.com/watch?v=0OPEL52sGhBM&t
* |f nausea or headaches occur,
decrease exercise intensity/exposure

https://www.youtube.com/watch?v=T9bf3u9qd6o

LB [ %2 AT BlrvingHAM Department of Physical Therapy

© UAB. All Rights Reserved.


https://www.youtube.com/watch?v=OPEL52sGhBM&t

Habituation — Visual Motion Sensitivity

* Treatment
* High tech exercise options:
* Virtual reality equipment
» Use of posturography equipment

* If nausea or headaches occuir,
decrease exercise intensity/exposure

https://www.youtube.com/watch?v=T9bf3u9qd6o

LM e ERINGHAM. Department of Physical Therapy © UAB. All Rights Reserved.



Balance

Condition

Training

Predominate
System Used

Potential Exercises

Standing with eyes
closed on firm surface

Standing or walking with
eyes opened on a
compliant surface

Standing on a compliant
surface with eyes closed
or with head moving

Walking with eyes closed
Walking with head turns

for Balance

Somatosensory

Vision

Vestibular

Balance on firm ground with eyes closed or with vision challenge (dark glasses, busy visual environment,
Vaseline or plastic wrap layers on goggles, in a darkened room)

Add in challenging stance positions (Romberg, semi-tandem, tandem, single leg stance)

Marching in place on firm ground with eyes closed

On foam or dynamic surfaces (rocker board, wobble board, BOSU)

Add in balance task (multi-directional reaching, hitting balloon, ball toss, etc.)

Add in challenging stance positions (as above)

March in place on foam pad, walking on foam pad, or foam balance beam with eyes open

On foam or dynamic surfaces with eyes closed, while moving head, OR with vision challenge (see above or in
a busy visual environment)

Add in balance task (as above)

Add in challenging stance positions (as above)

Marching in place on foam with eyes closed, walking with eyes closed (or with vision challenge), stepping/mini-
jumps on mini-trampoline, or walking with head turns



Aerobic Training - BCTT Exercise Prescription

- Mild symptoms exacerbation exercise
« Target HR = 90% of threshold HR

» Continue exercise bout at the target HR for
as long as patient wants, OR

 Until symptoms increase by MORE than 2
points from pre-exercise values

» Target duration at least 20 minutes

« Can terminate earlier (for symptom increase
beyond 2 points), OR

« Continue longer than 20 minutes (if
symptoms stay within range)

I.B}TE&&%%’HR%NGH AM. Department of Physical Therapy © UAB. All Rights Reserved.



RTP Examples

[JSPT

CLINICAL COMMENTARY

PEDIATRIC SPORTS SPECIFIC RETURN TO PLAY
GUIDELINES FOLLOWING CONCUSSION

Keith H. May, PT, DPT, SCS, ATC, CSCS!

David L. Marshall, MD?
Thomas G. Burns, PsyD, ABPP/CN!
David M. Popoeli, MD!

John A. Polikandriotis, PhD, MBA, MPH, FACHE!

May KH, Marshall DL, Burns TG, Popoli DM,
Polikandriotis JA. Pediatric sports specific return to
play guidelines following concussion. Int J Sports

Phys Ther. 2014;9(2):242-255.

Appendix 3

Return to Physical Activity Following Concussion
Football
Stage Activity Football Specific Exercise Objective of the Stage
No physical activity;
1 Complete physical and * Mo activity Recovery and elimination of symptoms
cognitive rest
2 Light aeroblc activity . 1_0—15 min o_F walklng at home or at Add light aerobic activity and monitor for
field, or stationary bike symptom return
*  20-30 min jogging w/helmet
Maoderate aerobic activity ) o ) Increase aerobic activity and monitor for symptom
3 Light resistance training * Resistance training -bedy weight squats raturm
and push-ups 1 set of 10 reps each
*  Moving infout 3 point stance, bear
crawls through tunnel, tires, step over
bags (vertical and lateral}, QB/center Maximize aerobic activity
exchange, QB drop backs, passing, Accelerate to full speed with change of directions
Non-contact break downs and plant, jump cuts, (cuts)
a4 football-specific drills backpedaling, match the hips, Introduce rotational head movements
up/downs Monitor for symptoms
*Start wio helmet; progress to helmet and
shoulder pads if symptom free
* PS-IF:,%E 4:”;0:;'“ fL.:IIdp?;js Maximize aerobic activity
-
'celchikrsuep:eid :.-n sseuar:ius Z:a Add deceleration/rotational forces in controlled
5 Limited contact football drills d ) P. 54 _p, v setting
low), step and hit, run and hit, leverage Monitor for Svmpboms
drill, punch drill Ymp
Full contact practice . . Reassess for symptoms every 30 minutes
6 : P + Normal training activities throughout the practice
(after medical clearance) )
Maonitor for symptoms
Assess frequently
Meonitor for symptoms
7 Return to pla # Normal game pla
S g Fay Consider one side of the ball anly, no special
teams play
+  Progress to the next stage may occur every 24 hours as long as symptoms do not return.
s ltis recommended that you seek further medial attention if you fail more than 3 attempts to pass a stage
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Resources - Videos

YouTube Video — How to do the Famous Vision Therapy Exercise: Brock String

Habituation for clinicians (ANPT): https://www.youtube.com/watch?v=T9bf3u9qd60o
Adaptation for clinicians (ANPT): https://www.youtube.com/watch?v=tTvG3JT bL0O
Habituation for patients (ANPT): hitps://www.youtube.com/watch?v=E2h12PTv|T4

Adaptation for patients (ANPT): https://www.youtube.com/watch?v=KM0gBwedbp8

I.ELTEEA”E%'ETR%NGH AM. Department of Physical Therapy © UAB. All Rights Reserved.


https://youtu.be/4rDygaF3Dog?si=1lshf3JdW13_5t2B
https://www.youtube.com/watch?v=T9bf3u9qd6o
https://www.youtube.com/watch?v=tTvG3JT_bL0
https://www.youtube.com/watch?v=E2h12PTvjT4
https://www.youtube.com/watch?v=KM0qBwedbp8

Resources - Videos on BPPV

* Peter Johns videos on YouTube
» Dix Hallpike Test and Epley Maneuver: https://www.youtube.com/watch?v=kvVnEsGVLUY
» Positive Dix Hallpike Test: https://www.youtube.com/watch?v=7ePecb9azS4
» Horizontal canal BPPV and the Gufoni Maneuvers: https://youtu.be/VR|RTnIw9YE

» Posterior canal BPPV nystagmus:
https://www.youtube.com/shorts/nw126UDXyo08

» Horizontal canal BPPV geotropic nystagmus:
https://www.youtube.com/watch?v=g 7gQF8XMCY

LB [ %2 AT BlrvingHAM © UAB. Al Righs Reserved.


https://www.youtube.com/watch?v=kvVnEsGVLUY
https://www.youtube.com/watch?v=7ePecb9azS4
https://youtu.be/VRjRTnIw9YE
https://www.youtube.com/shorts/nw126UDXyo8
https://www.youtube.com/watch?v=g_7gQF8XMCY

Resources

Concussion CPG Information - https://www.neuropt.org/practice-resources/anpt-clinical-practice-quidelines/concussion-cpg

Patient Education Fact Sheets - http://www.neuropt.org/special-interest-groups/vestibular-rehabilitation/patient-education-fact-sheets

DVA Charts (printable) (look for links for Chart R, Chart 1, and Chart 2) : https://i-see.org/eyecharts.html

Make your own bucket for the SVV Bucket Test: https://www.scribd.com/document/376515745/svv-bucket-how-to-pdf

Brock Strings (Amazon):https://www.amazon.com/Brock-String-Convergence-Training-Shooters/dp/B075881G 1K/

THE UNIVERSITY OF i
LM A AT BRMINGHAM. Department of Physical Therapy

© UAB. All Rights Reserved.


https://www.neuropt.org/practice-resources/anpt-clinical-practice-guidelines/concussion-cpg
http://www.neuropt.org/special-interest-groups/vestibular-rehabilitation/patient-education-fact-sheets
https://i-see.org/eyecharts.html
https://www.scribd.com/document/376515745/svv-bucket-how-to-pdf
https://www.amazon.com/Brock-String-Convergence-Training-Shooters/dp/B075881G1K/

Contact me for the following

* Any of the outcome measures presented

* Electronic versions of any of the articles referenced

* Visual vertigo habituation exercises — list of links for first person POV videos
* |f you need the information to make a referral for UAB Eye Care (Optometry)

“THE UNIVERSITY OF
ALABAMA AT BIRMINGHAM.
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