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Learning Outcomes

Define Functional
Neurological
Disorders (FND)

|dentify patients
presenting with
PPPD and
Functional Gait
Disorders (FGD)

Discuss how to
treat and manage
patients with PPPD
and FGD

4

Explain the
importance of
interdisciplinary
management for
patients with FND
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“Dissociative”
“Functional” eInternational Classification

" e DSM-5 of Diseases, Tenth Revision
u n C I O n a e Neutral in regards to *Detached or
eu g compartmentalizing

cause neurological functioning

Neurological
Disorders
( F N D ) “Conversion Disorder”

eDiagnostic and Statistical
Manual of Mental
Disorders, Fifth Edition
(DSM-5) alternative term

eCaused by a psychological

stressor that is not always
present or identifiable

(Espay et al, 2018)



The 3 Ps:

4 I
e Early Life Risks Factors
for FND

e Genetics

e Early life
events/Trauma

e Disposition

NS Do disposing

Precipitating

® The Catalyst for FND
e Triggering
event/experience

N

¢ [tems that maintain FND
¢ Family/Friend
behavior
¢ Patient’s behavior
and/or cognition

~

Perpetuating




FND

Incidence

- 4 1o 12 per 100,000
population per year
- 4 to 5 per 100,000

opulation per vear for
rpnogtor FNDp Y

- 6 t0 8.5% of FND is gait
FND

- More common in females

- 60% to 75% of FND patients
are females

- Persistent Postural-

Perceptual Dizziness
(PPPD): 4 to 1

(Espay et al, 2018; Knight et al 2022;Nonnekes
et al, 2020; Staab et al, 2017)



Diagnosing FND

Per DSM 5 precipitating factor
is no longer needed for
diagnosis with the exception of

PPPD

e Difficult to determine and
sometimes unidentifiable

Positive signs

Q2

Not a diagnosis of

exclusion

Not Malingering nor
factitious disorder

(Espay et al, 2018; Nonnekes et al, 2020)



Types /
“Clinical
Features”
of FND

(Espay et al, 2018)

Q1

Limb weakness

Tremor

Dystonia (muscle spasms)

Gait disorder

Tics

Jerk and twitches

Drop Attacks (sudden fall to the ground without
losing consciousness

Functional sensory symptoms (numbness, pins and
needles or feeling a limb is not part of your body)

Functional cognitive symptoms

Functional speech and swallowing difficulties

Persistent postural perceptual dizziness
(PPPD)




Types/“Clinical Features” of FND

Gait disorder

Persistent
postural
perceptual
dizziness (PPPD)
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Functional Neurological Disorders

(FND) Division

- Established in 2022
at the Miami VA
HCS

- First known FND
division in the VA

Neurology
Speech .
Pathology Audiology
-
Whole Interdisciplinary PUE
Health T Care
€am Provider
N
‘ Physical
= Therapy
Psychology

& Psychiatry



Functional Neurological Disorders
(FND) Division

Reviewed — B e —"
Journal literature y

Articles ' Lecturer experience with Meetings
surrounding FND END Team

Review cases



Functional Gait Disorders
(FGD)



Functional Gait Disorders (FGD)

- “2 1o 20% of patients referred to movement disorders
outpatient clinics have a functional movement
disorder.”

- 40% have gait abnormalities without any structural
damage.

- Can co-occur with organic gait disorders

(Nonnekes et al, 2020)



D I a g n OS I n g e Romberg Test — Exaggerated Truncal Sway without fall vs

Vestibular pathology (VP) where veer to site of lesion
F G D . 7 e Tandem walking — No side step, prolonged standing on 1 leg

side step

without falling vs organic disorder unable to perform without

e Retropulsion/Pull Test — Excessive trunk sway without falling or
falling backwards, balance is otherwise good except on this test
vs organic disorder taking balance corrective steps, severe cases
may fall.

(Nonnekes et al,2020)



FGD: Vestibular Application

- Gan's Sensor%/>
Organization Performance
(SOP) Test

- Tasking patients during
testing to rule out
functional gait disorder

- (e.g., engage in
conversation)

- Look for inconsistencies,
such as improvement or
worsening of performance

- Exaggerated truncal sway
without falling

(Nonnekes et al, 2020)



Diagnosing FGD

- Look for inconsistencies in organic gait disorders

- Examples
- Walks differently when at home with family than in clinic
- Improves when distracted

- Visible gait impairments do not affect activity of daily life or
mild gait impairments severely affect activities of daily life

- Sudden worsening of symptoms in the absence of structural
damage

(Nonnekes et al, 2020)



Diagnosing FGD

- Look for incongruencies that would not be present in
organic gait disorders

- Examples
- Delayed symptoms but very minor injury

- Neurologic examination

- Buckling gait , but normal quadricep strength

- Gait improves when performing cognitive task while walking
- Fall slowly without injuring themselves

- Cannot examine in small room

(Nonnekes et al, 2020)



Case Study 1: Ross
What Mattered Most: VNG

Imbalance Onset:

Peripheral involvement: Inconclusive could

* 2018 every time he would stand up or get not tolerate VHIT goggles and requested that
out of bed, he would get dizzy. caloric test be discontinued. Response was

* Ross reports that ’ghat di_zziness was mild, measured on the right side
but more recently is getting more severe and Central involvement: Abnormal gain during
accompanied by panic attacks. tracking, but also had a panic attack during

» Lost his sister and later his mother in April of test and could not repeat test.
2023 _ _ + Sensory Organization Performance

* Notes that he struggles with anxiety, (SOP) Test

"especially while driving.” - Romberg Eyes Open: Normal

* Romberg Eyes Closed: Sway

» Tandem Romberg Eyes Open: Sway

» Tandem Romberg Eyes Closed: Sway

* Romberg on foam with eyes open: Sway

* Romberg on foam with eyes closed: Fall

» Stepping Fukuda: Abnormal: >45 degree

turn to the left

Post headshake nystagmus 3 deg/sec right
beat, not accompanied by dizziness

Had panic attacks throughout testing



Case Study 1: Ross

Predisposing

» Parents separated when he was in 3rd
grade.

* Had 7 siblings. Hx of physical abuse
by his dad. Mom was 'always working"
care giver was the sister who passed
in 2023

* When asked about sexual trauma, he
gets tearful and shuts down, prefers
not to talk about it now

Precipitating
* Loss of mother and sister
Perpetuating

* Depression
* Anxiety/panic disorder

Neurology Finding

Rising from chair: with
difficulty, needs to try several
times

Posture: examined and normal

Stability: unsteady but able to
run

Arm-swing: examined and
normal

Turning: shuffling gait for few
steps after turning.

Retropulsion: +

Tandem: examined and normal
with difficulty




International FND Awareness Day

- https://youtu.be/MbsF11tZVFQO?si=VSbDXu7RUkKB81P8J



https://youtu.be/MbsF1ltZVF0?si=VSbDXu7RUkB81P8J

TREATMENT OPTIONS
FOR FGD



FGD Treatment

- Recommended Criteria for Enroliment in Physical
Therapy:

- Patient received/understands diagnosis by a physician
- Patient ACCEPTS the diagnosis

- Patient wants help and is able to identify treatment
goals

(Nielsen G, et al, 2014)



FGD Treatment

- Education

- Use appropriate terminology (e.g., “functional®)
- Acknowledge that symptoms are real
- Assure that disorder is common

- Problem with functioning of the nervous system that is

not permanent and can be retrained to gain control
over movements.

- Discuss factors that may be contributing to symptoms
- Physical illness or injury

- Psychological factors such as anxiety, depression, or trauma

(Nielsen et al, 2014)



FGD Treatment: Physical Therapy

Show patient that normal movements are
possible and abnormal movements can stop

e Mirrors or video to provide feedback to patient regarding

movement /posture

Re-train movement by distracting

e Distract the patient from cognitively controlling movement
e Fast, unfamiliar/unpredictable movement
e Music
e Cognitive tasks such as math
e Conversation

Stimulate automatically generated movement.

e Sitting on a therapy ball

(Nielsen et al, 2014)



FGD Treatment: Physical Therapy

Visualization exercises

Therapy Diary to keep track of goals and
achievements

Avoid assistive devices (e.g., cane,
walker, etc.)

e Can prevent return to normal movement
e Can cause new issues such as weakness or pain

If need to use assistive device due to
history of injuries, try to wean off of it

(Nielsen et al, 2014)



Treatment for FGD: Neurobehavioral
Therapy (NBT)

Cognitive Behavioral Therapy
(CBT)

e Beliefs and thoughts instruct/lead mood
and behavior
e Helps patients notice irrational
destructive thoughts and replace them
with healthier/realistic thoughts.
e Patient is actively participating in
therapy
e Patient to practice techniques at home
learned in therapy and has at-home
assignments to complete




Interdisciplinary Fall Prevention
Program

Q4



Persistent Postural

Perceptual Dizziness
(PPPD)
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PPPD Symptoms

lLinsteadiness .

PPPD

- Not vertigo
- Feeling like swaying, rocking,

bobbing, or bouncing

- Internal (feeling like they are
making these movements)

- External environment
moving

- Unstable when walking or

standing

(Staab et al, 2017)
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PPPD Characteristics

PPPD Symptoms

lLinsteadiness

PPPD

Dizziness increases with
Moving or complex visual patterns
Sitting or standing upright
Active or passive (riding in a car or elevator, being

moved around in a crowd) movement (not direction
or position specific)

Symptoms cause considerable “distress” and
“functional impairment”

Symptoms must last most days (more than 15 of
every 30 dayszl for 3 months or more (Chronic
functional vestibular disorder)

Precipitating factor

“Conditions that cause vertigo, unsteadiness,
dizziness, or problems with balance including acute,
episodic, or chronic vestibular syndromes, other
neurologic or medical illnesses, or psychological
distress.”

‘Symptoms cannot be better explained by another
disease or disorder”

(Staab et al, 2017)



N
Visual-dominant

Active motion-
dominant

Mixed subtype

PPPD
Subtypes

PPPD
Symptoms

Active or
passive
movement

Moving or
complex
visual
patterns

Sitting or
standing
upright

(Yagi et al, 2021)



The Niigata PPPD Questionnaire
(NPQ)

Questionnaire for _
diagnosing and assessing
PPPD severity

- The NPQ does not consist
of questions regarding

- Dizziness, unsteadiness,

and non-spinning vertigo

- The time from onset (>3
months)

- 15/30 days of a month

- Recommended to be used
In addition to case history
and not in leu of

(Yagi et al, 2019)



The Niigata PPPD Questionnaire
(NPQ)

Upright posture/walking :Q3, 6, 7, and 11
Movement :Q1, 5, 9, and 12 pertained to
- Visual stimulation: Q2, 4, 8, and 10
Each subscale totals to 24
- All subscales combined totals to 72

The visual stimulation score of 9/24
subscale had the highest separation
between PPPD participants vs controls

Best Sensitivity = Total NPQ 27
Best Specificity = Total NPQ 29

- What we currently use:

Total score 27 or greater and/or total
Visual Stimulation score was 9 or
greater

(Yagi et al, 2019)



Persistent Postural-Perceptual
Dizziness (PPPD)

- Can often occur following other non-related
conditions such as the following:
- Peripheral or central vestibular disorders (15 to 20%)
- Vestibular migraines disorders (15 to 20%)
- Panic attacks (15%) or anxiety (15%)
- Concussions/neck injuries (e.g., whiplash) 10 to 15%
- Autonomic disorders (7%)
- Cardiac dysrhythmias (irregular heartbeat) and
adverse reaction to specific drugs (3%)

- Can also occur simultaneously with another disorder

(Staab et al, 2017)



Persistent Postural-Perceptual
Dizziness (PPPD)

- Change in the functioning of an

Vestibular organ unrelated to structural or
System cellular deficits (Dieterich &

Problem? Staab, 2017)

- Change in neural networks (Li et
al., 2020)

- Not a psychiatric condition (Staab
et al., 2017)

Psychiatric
Problem?

(Staab et al, 2017)



Vestibular Testing

Positive Vestibular Findings

Positional nystagmus post
acute vestibular neuritis

Small caloric asymmetry post
acute vestibular neuritis

Low VOR gain with overt
saccades on VHIT and less
covert saccades post
vestibular neuritis

Absent cervical VEMPS post
acute vestibulopathy

“In contrast, Godemann et al,
Heinriches et al, and Cousines
et al observed no association

between vestibular tests and

chronic dizziness.”

(Trinidade et al, 2023)
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TREATMENT OPTIONS
FOR PPPD



Vestibular Rehabilitation

Therapy Outcomes in Patients
With Persistent Postural-

Perceptual (PPPD)Dizziness

Nada, Ibraheem, & Hassaan (2019)



Introduction

. PPPD

- Medication (serotonin reuptake inhibitors) is successful for
PPPD patients but has side effects that lead patients to
stop medical management

- Side effects: nausea, physical fatigue

- VRT

- Helps recover balance, minimize falls and dizziness by
reducmg hypersensmwty to motion cues and increasing
patient’s reliance on their natural balance reflexes

- Exercises include patient movement and movement of
stimuli

- Limited research evaluating VRT affect on PPPD patients



Methods

VNG, Bedside
Assessments, C-VEMP




Methods

- 2 Groups of 30 patients each
- Group 1: Self-guided VRT

- Patients completed exercises at home and were initially
instructed how to perform the exercises correctly

- Exercises were tailored to patient’s complaints and functional
limitations

- Group 2: Received VRT and placebo (vitamins that
patients were told minimize dizziness)



Gait Stabilization

Goal: Postural stability both when standing still or
moving

Exercises:

Walking:

- 10 minutes twice per day 5 meters back and forth

- May need to gradually increase distance to 5 meters

- Gradually increase intensity of exercises by modifying
the following:

- Start with flat surface and later move to uneven
surfaces

- First without head movements; later incorporating head
movements.

- Walking backwards
- Having patient walking around obstacles
Stairs
- Have patient step up on a stool and climb down
- Simulates: climbing stairs
Sitting
- Have patient move from standing to sitting position
and from sitting to standing position




Gait Stabilization

Standing Sway

Torso moves horizontally (right and left) as head is
fixated

Torso moves horizontally as head moves horizontally
Gradually increase intensity of exercises by
modifying the following:

Starting with wide movements then increasing
to narrow movements
Increase the rate of movements

Increase the complexity of the background

Hand ball toss
Involves the following:
Eye and hand coordination
Center of gravity training

Center of gravity is the point between the
upper and lower body; therefore, you want to
strengthen the upper and lower body

Visual tracking

Gradually increase intensity of exercises by
having additional people join into hand ball toss



Gaze Stabilization

- Goal: Improve dizziness by working on gaze
instability via habituation

- Exercises:

1. Emptying and refilling a cupboard that is at
the level of patient’s head once a day
a. This exercise requires vertical head
movements along with vertical eye
movements
2. Head movements
a. Initially, twice daily, 1 minute per session
gradually increasing to 5 times daily, 2
minutes per session

i. This also depends on what the patient can
handle.

b. Head rotations while fixating on a target

i. VOR x1

i. VOR x2

i. Linear head movements

1. Example: Sitting on a bouncing ball
c. Gradually increase intensity of exercises by
modifying the following:
i. Changing from simple (e.g., blank) to
complex backgrounds



Gaze Stabilization Exercises

VOR X1 Complex
VOR X1 VOR X2 Background



Results: Pre vs Post VRT

Group 2: VRT+

Group 1: VRT Placebo

Total DHI Total DHI
Score Score

Functional Functional

DHI Score DHI Score

® Physical DHI Physical DHI
Score Score




Results

Seeing as performance
between both groups on
DHI was about the same, it
showed no effect of
placebo




Food for

Thought L e

e Highlights the importance of pre and
post issuance of DHI

— Limitations

e Excluded patients with co-morbidities

e Functional difficulties, emotion
difficulties, and physical difficulties

e Perhaps worth making this distinction as
well




VRT Contract



Multimodal Treatment of
Persistent Postural-
Perceptual Dizziness

Axer et al (2020)
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Treatment Options for PPPD

Cognitive Behavioral Therapy (CBT)

Information about dizziness

Address
assumptions/thoughts/moods
regarding dizziness

Exposure to “feared stimuli”
Re-focusing of attention
Coping strategies
Self-observations
Relaxation techniques

Vestibular Rehabilitation Therapy(VRT)

Compensation — brain learning
and changing the functioning of
central neural networks.

Substitution — stimulates
functional symptoms

¢(e.g., visual/somatosensory) vs
non functioning inputs,
vestibular weakness)
Adaptation — Correcting errors
in visual vestibular and balance
systems and re-adjusted

Habituation — Reduce
responsiveness to motion in
order to reduce dizziness

Selective Serotonin Reuptake Inhibitors

(SSRI)

Medical management of
anxiety and depression

Medications: sertraline and
fluvoxamine



Study
Methods

* Nurse, Neurologist, Psychologist, Physical therapist

* Vertigo Severity Scale (VSS)

* Vestibular- balance VSS-V subscale & autonomic- anxiety
(VSS-A)
* Hospital and Anxiety and Depression Scale (HADS)

Used visual analog scale ranging from 0-10 to

quantify intensity and distress due to dizziness




Study Methods

9-10:30

10:30-12

12-13

13-14

14-15

15-16

Welcome
Introduction

Physiotherapy

CBT Group

Lunch Break

Individual Session
with Psychologist
and Neurologist

Jacobson’s
progressive
relaxation

Individual Session
with Psychologist
and Neurologist

Health Education

Physiotherapy

CBT Group

Lunch Break

Individual Session
with Psychologist
and Neurologist

Jacobson’s
progressive
relaxation

Individual Session
with Psychologist
and Neurologist

Individual
Psychologist or
Neurologist

Physiotherapy

CBT Group

Lunch Break

Individual Session
with Psychologist
and Neurologist

Jacobson’s
progressive
relaxation

Individual Session
with Psychologist
and Neurologist

Individual
Psychologist or
Neurologist

Physiotherapy

CBT Group

Lunch Break

Individual
Session with
Psychologist and
Neurologist

Jacobson’s
progressive
relaxation

Team Visit

Q5

Individual Psychologist

or Neurologist

Physiotherapy

Jacobson’s
progressive relaxation

Lunch Break

CBT Group

Discharge



Results

Participant
Demographics

- Mean age of
total 657
patients is
S57.5 years
old (60%
female, 40 %
male)

Vestibular | Non PPPD Patients (total = 352)
Schwannoma
5% 3%
BPPV
5%
Bilateral Vestibular
vestibulopathy Neuritis
9% 18%
Vestibular
migraines
Central %

Vertlgo
10%

Multi-sensori
Menelre S deficit
disease 29%

14%

Vestibular
Paroxysmia



Results

o . Vitamin B12
PPPD Co-existing Disorders | ‘béfiency
PPPD: M 50 e 20%% | oiease
. : Mean age oL years Vestibular| | 1:31% 0.66%
old, 61% female and 39% Neuritis i~ 0
male 13.11% \ Vestibular
305/657, 46.4% met Y
criteria for PPPD .
- Triggering/Co-existing \l\//l?sgﬁfsr

disorders found in 1/3 of

PPPD patients
BPPV BPPV
Vestibular neuritis 14.75%

PPPD patients compared to
non PPPD patients were:

- Younger and had more
distress due to dizziness

- Had higher scores on
VVS, VSS-A, and HADs
anxiety

0.66%

Central
Vertigo
0.98%

Not Known
67.21%



Results

418/657, 63.6%
completed a follow-up
guestionnaire 6 months
after attendance of the
therapy

¢ 183 PPPD patients
e 235 patients with other
somatic diagnoses.

Both PPPD and
non PPPD group
had significant
changes pre and
post therapy on

¢ VVSS, HADS anxiety,
intensity, and distress

Q5

Trend noted
where PPPD
showed more
improvement

than non PPPD

group, but only
significant change

noted in VSS-A
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Take Home Message

- Interdisciplinary approach to managing PPPD
patients

- “Avoidance behavior, unfavorable thoughts, fears,
and anxious self-inspection are processes that may
further sustain symptoms and lead to significant
distress or functional impairment.”



gammaCore (nVNS)

- PPPD patient have hyperactive
autonomic nervous system resulting
in:

- Nausea

- Vomiting

- Increased heart rate
- Sweating

- Post 4 weeks of treatment resulted in:
- Improvement in quality of life

- Reduction on Hospital Anxiety and
Depression Scale (HADS)
Depression Score

° I m p roveme nt n Oted on Sta n d | n g on Permission granted from gammaCore Marketing team to use Image.
foa m W|th eyes o) pe n . Image from: https://www.gammacore.com/how-to-use-gammacore/
posturography condition

(Eren et al, 2018)



Case Study 2.
Phoebe

* Vice President of her company

e 10+ years. She has never taken a day off, but was recently fired from
her job because she has had to take off multiple days due to her
dizziness

BPPV

e CRMs performed, but since resolved, Phoebe sleeps upright and
avoids all head and body movements out of fear that she will cause
BPPV to re-occur.

Meniere’s disease

e Been stable and under control up until last year

* Phoebe reported having a severe Meniere's Disease episode last year
and has noticed that since then, she has been having a new dizziness
sensation, an “off-kilter/ unsteady sensation” that has been constant
and has occurred daily since last year

e She emphasized that the Meniere's disease symptoms and the
“off/kilter sensation” are very different

* Meniere's Disease episodes have become more frequent and since the
onset of BPPV and off-kilter dizziness, she finds that she is very
anxious because she is constantly concerned that the dizziness is going
to occur

New Unsteady Sensation

* Phoebe reported that she doesn’t really leave her house and has hired
a cleaning person because of her dizziness

e New dizziness sensation increases with complex visual patterns,
moving from sitting to standing, horizontal and vertical head and body
movements



Case Study 2: Phoebe

Patient is known to « ENT and Neurology

How does she describe her » Non-vertigo: “Off-kilter/ unsteadiness”

dizziness?
What items increases the . Increa_lses wit_h complex visugl patterns, moving from sitting to
dizziness? standing, horizontal and vertical head and body movements.

Precipitating/Catalyst « Meniere's disease

factor(s)?
Co-morbidities? * Anxiety
Onset of symptoms * Last year

Amount of episodes in one

* 31
month ST



Case Study 2: Phoebe

- NPQ

- Phoebe presented with the following:
- Total score: 61

- Subcategories Scores:
- Upright posture/walking score: 14
- Movement Score: 13

- Visual Stimulation score: 24

- Dizziness Handicap Inventory (DHI)
- Scores: DHI: 92/100, 54 or greater Severe Handicap



Case Study 2: Phoebe

- The Hospital Anxiety and Depression Scale (HADS)
- Anxiety score: 17
- Depression score: 18

- Dizziness Symptom Profile (DSP)

- The results of the DSP indicated a positive
endorsement of 60% or greater for:
- Unsteadiness (81%)
- Persistent postural perceptual dizziness (PPPD) (65%)
- Benign paroxysmal positional vertigo (BPPV) (85%)
- Vestibular migraine (60%)



Thank you!

Patricia Elie, AuD CCC-A
patricia.elie@va.gov
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Functional Gait Disorders

Resource Videos

- https://www.ncbi.nlm.nih.gov/pmc/articles/PMC74553
29/

Nonnekes J, RuZi¢ka E, Serranova T, Reich SG, Bloem BR, Hallett M.
Functional gait disorders: A sign-based approach. Neurology. 2020 Jun

16;94(24):1093-1099. doi: 10.1212/\WWNL.0000000000009649. Epub 2020 Jun
1. PMID: 32482839; PMCID: PMC7455329.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7455329/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7455329/
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