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Persistent postural-perceptual dizziness (PPPD) was defined for the International
Classification of Vestibular Disorders in 2017. It is a chronic vestibular disorder that
manifests with waxing and waning symptoms of dizziness, unsteadiness, or non-
spinning vertigo that last for 3 months or more and are exacerbated by upright posture,
active or passive motion of self, and exposure to environments with complex or moving
visual stimuli. Triggers of PPPD include a wide variety of conditions that may cause
vestibular symptoms or disrupt balance functioning, including neuro-otologic and
other medical conditions and psychological distress. The diagnosis is made by
identifying key symptoms in patients’ histories and conducting physical examinations
and diagnostic testing of sufficient detail to establish PPPD as opposed to other
illnesses. Ongoing research is providing insights into the pathophysiological mecha-
nisms underlying PPPD and support for multimodality treatment plans incorporating
specially adapted vestibular rehabilitation, serotonergic medications, and cognitive-

= neurologic disorder behavior therapy.

Persistent postural-perceptual dizziness (PPPD) is a recent
addition to the diagnostic nomenclature. It was defined for
the first time in 2017 when it was added to the International
Classification of Vestibular Disorders (ICVD) compiled by the
Barany Society.” It also was included in the upcoming revision
of the International Classification of Diseases by the World
Health Organization (ICD-11).2 However, descriptions of syn-
dromes that are phenomenologically similar to PPPD can be
found in the medical literature dating back to the 1870s."*
Modern developments that foreshadowed the ICVD definition
of PPPD began with descriptions of phobic postural vertigo in
1986, followed by accounts of space-motion discomfort,®
visual vertigo,” and chronic subjective dizziness® from 1993
to 2004. In 2010, the Classification Committee of the Barany
Society formed an expert subcommittee that included inves-
tigators responsible for describing each of these predecessors
of PPPD to advise it on the possible existence of a unifying
concept. That subcommittee wrote the diagnostic criteria for
PPPD that were incorporated into the ICVD and ICD-11."3
PPPD has completely superseded chronic subjective dizziness.
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Some experts have retained phobic postural vertigo to denote
a clinical condition equivalent to PPPD, but with additional
phobic features.! Space-motion discomfort and visual vertigo
(renamed visually induced dizziness in the ICVD)° remain as
complex symptoms, not independent diagnoses. They are key
features of PPPD, but, importantly, also occur in other clinical
circumstances such as during attacks of vestibular migraine or
as sequelae of acute peripheral or central vestibular lesions.’
PPPD filled an important gap in neuro-otologic practice. Prior
to its introduction, clinical epidemiologic studies in tertiary
referral centers showed that approximately 25% of patients
who sought consultations for vestibular and balance symp-
toms received no diagnosis.®'" More recent studies from
centers that included PPPD in their diagnostic schema found
that number was reduced to fewer than 2% of new patient
evaluations.'"'? Moreover, long-standing symptoms nonspe-
cifically attributed to chronic vestibulopathy in the past were
more properly diagnosed as PPPD.

There have not yet been any large-scale epidemiologic
studies conducted on the incidence or prevalence of PPPD,
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but estimates may be extrapolated from previous research on
phobic postural vertigo and chronic subjective dizziness.'>'4
In tertiary centers, these conditions constituted the principal
diagnosis in 15 to 20% of all patients presenting for evalua-
tion of vestibular symptoms, making them the most common
diagnoses among young to middle-aged adults and
the second most common among all adults, trailing only
benign paroxysmal positional vertigo. Based on these older
data and the most recent reports from tertiary neuro-oto-
logic practices,'""'? PPPD would be expected to rank among
the top-three diagnoses encountered in referral centers,
along with benign paroxysmal positional vertigo and vestib-
ular migraine. The incidence and prevalence of PPPD in
primary care and the general population are not known.
The average age of patients presenting for the evaluation of
PPPD is the mid-40s, with age of onset ranging from adoles-
cence to late adulthood.”'® A female preponderance has
been reported.' The incidence of PPPD following acute or
episodic vestibular disorders (e.g., acute unilateral peripher-
al vestibulopathy, vestibular migraine, Meniere's disease)
may be estimated from prospective studies that found rates
of PPPD-like chronic dizziness or persistent visually induced
dizziness of approximately 25% at 3 to 12 months of follow-
up, despite otherwise adequate compensation or recovery
from the initial illnesses.””"20 A study that examined the
natural course of phobic postural vertigo found that only a
minority of patients experienced spontaneous resolution of
symptoms over an average of 8.5 years.>! Most had a chronic,
waxing, and waning course of illness, and three-quarters
developed anxiety or depressive comorbidity. Retrospective
investigations of patients with chronic subjective dizziness
described a similar course following precipitants other than
peripheral vestibular disorders (e.g., anxiety disorders, auto-
nomic disorders, mild traumatic brain injury). Disability

caused by PPPD appears to vary widely, from patients with
few limitations in daily functioning to those unable to work
atall.! These results indicate that PPPD is likely to develop in
a significant proportion of patients who experience acute or
episodic vestibular symptoms or disruptions of balance
function, regardless of the triggering event, and that the
majority of patients with PPPD are likely to remain symp-
tomatic without treatment. It is hoped that greater recogni-
tion of PPPD will reduce this unacceptably high level of
morbidity.

Making the Diagnosis

The key to diagnosing PPPD is patients’ clinical histories,
because its diagnostic criteria include symptoms alone
(~Table 1)." Importantly, PPPD is not a diagnosis of exclu-
sion."'3-22:23 The diagnosis of PPPD is made not by ruling out
other causes of patients’ symptoms but by ruling in the
disorder through careful attention to its key features in
patients’ clinical presentations. Evidence from physical
examinations, laboratory testing, or neuroimaging helps
determine if PPPD is the best diagnosis for patients’ symp-
toms, either alone or in combination with other conditions. If
patients’ histories include all of the diagnostic criteria of
PPPD, then data indicating the existence of other diseases
suggest comorbidity, unless other conditions are able to
account for the entirety of patients’ symptoms better than
PPPD (criterion E in = Table 1). A diagnosis of PPPD should not
be given to patients who report only nonspecific chronic
vestibular symptoms or enigmatic balance complaints that
do not fulfill all of its diagnostic criteria. In such cases,
prospective monitoring may provide the clinical evidence
needed to verify the presence of PPPD or exclude it from
consideration.’

Table 1 International Classification of Vestibular Disorders diagnostic criteria for PPPD

All five criteria, A-E, must be fulfilled to make the diagnosis

A. One or more symptoms of dizziness, unsteadiness, or nonspinning vertigo are present on most days for 3 mo or more

1. Symptoms last for prolonged (hours-long) periods of time but may wax and wane in severity

2. Symptoms need not be present continuously throughout the entire day

B. Persistent symptoms occur without specific provocation, but are exacerbated by three factors:

1. Upright posture

2. Active or passive motion without regard to direction or position

3. Exposure to moving visual stimuli or complex visual patterns

C. The disorder is precipitated by 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

1. When the precipitant is an acute or episodic condition, symptoms settle into the pattern of criterion A as the precipitant
resolves, but they may occur intermittently at first, and then consolidate into a persistent course

2. When the precipitant is a chronic syndrome, symptoms may develop slowly at first and worsen gradually

D. Symptoms cause significant distress or functional impairment

E. Symptoms are not better accounted for by another disease or disorder

Abbreviation: PPPD, persistent postural-perceptual dizziness.

Source: Reprinted with permission from Staab |P, Eckhardt-Henn A, Horii A, et al. Diagnostic criteria for persistent postural-perceptual dizziness

(PPPD): consensus document of the Committee for the Classification of Vestibular Disorders of the Barany Society. | Vestib Res 2017;27(4):191-208.
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Precipitants of PPPD

Acute Episodic
syndromes syndromes

* Unilateral peripheral
vestibular loss

* Traumatic brain injury

* Syncope

* Stroke (brainstem or cortical)

* Adverse effect of medication

* Deconditioning — after being
bedridden with acute iliness

* Benign paroxysmal
positional vertigo

* Vestibular migraine

* Panic attacks

* Meniére’s disease

* Cardiac dysrhythmias

4

PPPD
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Chronic
syndromes

* Autonomic disorders
* Generalized anxiety
* Peripheral neuropathy (legs)
* Bilateral peripheral vestibular loss
* Superior semicircular canal
dehiscence
* Mal de debarquement syndrome
* Degenerative disorders
* Parkinson’s disease and
related disorders
* Downbeat nystagmus
- syndrome and other

cerebellar disorders

Fig. 1 Precipitants of persistent postural-perceptual dizziness (PPPD) include a wide array of acute, episodic, and chronic conditions. These
triggers share an ability to cause vestibular symptoms or disrupt normal balance function.

The most common precipitants of PPPD are depicted
in =Fig. 1. These were derived from previous investigations
of phobic postural vertigoS'13 and chronic subjective dizzi-
ness'4 and more recent clinical experience with PPPD, itself.
The key to understanding this wide range of precipitants is to
recognize their unifying feature. They all share an ability to
trigger vertigo, unsteadiness, or dizziness or to disrupt normal
balance function. The most common triggering events are
acute peripheral or central vestibular disorders (25%), panic
attacks (15-20%, more common in young women), vestibular
migraine (15-20%, more common in young to middle-aged
women), generalized anxiety (15%, often unrecognized), mild
traumatic brain injury or whiplash (10-15%, more common in
young men), and dysautonomias (7%, more common in young
women). Other medical events, such as cardiac dysrhythmias,
adverse drug reactions, and deconditioning following major
medical illnesses are encountered less often (1-2% each).

As it develops after triggering events, PPPD may progress
along the three initial trajectories described in criterion C
(=Table 1). Following monophasic acute syndromes such as an
acute unilateral peripheral vestibulopathy, the symptoms of
PPPD develop as the direct effects of the triggering illnesses
fade, usually without an asymptomatic interval. In the setting
of episodic precipitants, such as recurrent attacks of benign
paroxysmal positional vertigo, vestibular migraine, or panic,
the symptoms of PPPD may be intermittent at first before
consolidating into a persistent course. The most difficult
clinical situations are those in which patients report an indis-
tinct onset and slowly progressive course of illness over a
period of months or years. This typically occurs in the setting of
insidious precipitants, which range from slowly developing
generalized anxiety or dysautonomias such as postural ortho-
static tachycardia syndrome in young adults to degenerative
neurologic disorders such as Parkinson’s disease and related

conditions or cerebellar disorders in older individuals. In these
cases, prospective follow-up may be needed to ensure ade-
quate and complete diagnostic formulations.'

Another observation that may aid in the detection of PPPD is
the nature of affected patients’ responses to provocative stimuli
(criterion B, = Table 1). The clinical state of patients with PPPD
typically reflects their cumulative responses to motion stimuli
encountered over the previous hours or days, making them
vulnerable to additional exacerbations of symptoms at almost
any time. In contrast, patients with other vestibular disorders
are affected by provoking factors when their illnesses are active
(e.g., during attacks of vestibular migraine or Meniere’s dis-
ease), but otherwise they are rather less susceptible to motion
stimuli. Even patients with other chronic vestibular disorders
like bilateral peripheral vestibulopathy can reduce symptoms
quite quickly by holding still or removing themselves from
motion-rich environments."!

=Table 2 lists common considerations in the differential
diagnosis of PPPD.! These may be divided into ongoing man-
ifestations of its potential precipitants and other conditions
capable of causing chronic vestibular symptoms or disruptions
of balance function. The key to working through the differential
diagnosis is to keep in mind that the final formulation of active
diagnoses may include PPPD alone, other conditions alone, or
PPPD coexisting with other diseases or disorders."'"?3 Follow-
ing an acute syndrome, the crucial diagnostic determinations
are whether ongoing symptoms suggest direct sequelae of the
acute illness and whether they fulfill all of the diagnostic
criteria for PPPD. A common example is vestibular symptoms
that persist for longer than 3 months following an acute
unilateral peripheral vestibulopathy such as vestibular neuro-
nitis. If persistent symptoms include distinct episodes of head
motion-provoked vertigo and physical examinations reveal
positive responses to head thrust, headshake, or stepping tests,
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Table 2 Differential diagnosis of PPPD

Chronic sequelae
of acute
precipitants

Uncompensated peripheral
vestibular loss

Residual deficits from traumatic
brain injury, including
postconcussive syndrome

Residual deficits from stroke

Persistent deconditioning

Coexisting * Benign paroxysmal positional
manifestations vertigo
of episodic * Vestibular migraine
syndromes
(i.e., acute * Panic attacks
on chronic ¢ Meniere’s disease
symptoms)
¢ Paroxysmal cardiac dysrhythmias

Ongoing * Autonomic disorders
manifestations - -

! ¢ Generalized anxiety
of chronic

precipitants Peripheral neuropathy

Bilateral peripheral vestibular loss

Superior semicircular canal
dehiscence

Mal de debarquement syndrome

Neurodegenerative disorders

Adverse effects of maintenance
medications (e.g., antihypertensives)

Other chronic
conditions

Agoraphobia
Fear of falling

Somatic symptom/bodily distress
disorder

Functional gait disorder

White matter disease of the brain
Orthostatic tremor
Major depression

Abbreviation: PPPD, persistent postural-perceptual dizziness.

then affected patients have a persistent unilateral vestibulop-
athy. If persistent symptoms meet criteria A to D in =Table 1,
then they have PPPD. If both circumstances exist, then they
have PPPD coexisting with a persistent vestibulopathy.
Following episodic syndromes, the crucial determinations
are whether patients’ clinical histories indicate complete inter-
ictal recovery or residual effects of the episodic condition (e.g.,
panic disorder with residual generalized anxiety or Meniere’s
disease with a residual peripheral deficit) and whether persis-
tent symptoms fulfill the diagnostic criteria of PPPD. The
answers will determine if the best diagnostic formulation
includes only one disease or disorder that is judged to be
responsible for both episodic and chronic symptoms or two
conditions, PPPD plus a coexisting episodic syndrome. In the
case of most chronic conditions, criterion B.3 of the definition
of PPPD (~Table 1) holds the key to the differential diagnosis. If
patients report difficulty with exposure to complex patterns or
moving visual stimuli when they are well supported in a seated
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and stationary position, then PPPD has likely developed in
conjunction with the chronic precipitant. Another important
aspect of the differential diagnosis of PPPD is that it does not
cause major alterations in gait or falls or near falls. Patients
with PPPD may report sensations of veering from side to side
when walking and may exhibit a mildly slow or cautious gait on
physical examination, but any more significant alterations in
ambulation indicate the presence of a structural or functional
gait disorder. For a more detailed discussion of the differential
diagnosis of PPPD, please refer to its defining study by the
Barany Society,' which is available as an open access publica-
tion at https://www.jvr-web.org/ICVD.html.

Putative Pathophysiological Mechanisms of
PPPD

Research on the four predecessors of PPPD'3:19:20:24-32 rq.
vided hypotheses about its pathophysiological mechanisms
that have been supported and extended by rapidly emerging
data from investigations into PPPD itself.'®3373 In past and
present studies,'>1%:19-24-26 peychological factors have been
shown to play distinct roles in the development of PPPD, but
importantly, these factors are not present in all patients, and
their existence does not indicate that PPPD is a psychiatric
disorder."

~Fig. 2 depicts a model of PPPD that was first proposed in
2013,"" after initial drafts of its diagnostic criteria were
reviewed for the first time by the general membership of
the Barany Society. Physiological, psychological, and
advanced brain imaging studies published since that time
have supported this conceptualization.'®33740 As discussed
earlier and shown on the left side of =Fig. 2, PPPD may be
triggered by neuro-otologic disorders, other structural or
metabolic conditions, and psychological distress that cause
vertigo, unsteadiness, or dizziness, or disrupt balance func-
tion. With the onset of precipitating events, patients make
necessary adaptations. One is a shift in the relative weighting
of sensory inputs about space and motion to favor visual cues
over vestibular or somatosensory/proprioceptive data. Even
when triggering events do not damage vestibular or somato-
sensory systems, the onset of vestibular and balance symp-
toms appears to engender a shift to favor visual inputs (i.e.,
visual dependence).3* Perhaps this occurs because visual
cues are the only ones, apart from less substantive auditory
inputs, to contain information about spatial orientation and
movement of objects in the environment at a distance from
the self, a factor that may assume greater importance in the
face of vestibular and balance symptoms. A second shift is to
employ high-demand postural control strategies such as
moving cautiously or using supports to maintain safe and
secure locomotion.3>3° The third is to maintain a higher level
of vigilance about self-motion and movement in the envi-
ronment.'® These adaptations are useful in the short run but
are expected to revert to normal as the precipitant resolves
or compensation occurs. For most patients, neurotologic,
medical, and behavioral recovery takes place instinctively
over a time course in keeping with the nature of the trigger-
ing event. In contrast, heightened anxiety or excessive body
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Pathophysiologic
Mechanisms of PPPD
1. Vestibular crisis Factors

2. Medical event

1. Neurotic
3. Acute psychological temperament
distress 2. Pre-existing

anxiety

4

Acute Adaptation

1. Visual-somatosensory
dependence Becovery

2. High-risk postural control 1. Neurotologic
strategies 2. Medical

3. Environmental vigilance 3. Behavioral
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Behavioral Comorbidity

1. Anxiety disorders

2. Depressive disorders

3. Somatic symptom disorders

Perpetuating

Factors
1. Visual dependence
2. Stiffened postural
control
3. Decreased cortical
integration
Promoting

Factors Provoking Factors
1. Acute anxiety 1. Upright posture
2. Body vigilance 2. Motion of self
3. Visual demands
+  Moving stimuli
* Complex patterns

Fig. 2 Presumed pathophysiological processes leading to the development of persistent postural-perceptual dizziness (PPPD). White arrows—
acute responses to events that trigger vestibular symptoms are normally adaptive and transient. Black arrows—heightened anxiety and excessive
body vigilance promote ongoing reliance on visual inputs for spatial orientation and stiffening of postural control beyond what is necessary for
recovery, perpetuating symptoms in the face of naturally occurring motion stimuli. Gray arrows—anxiety-related predisposing factors increase
the likelihood of developing PPPD and behavioral comorbidity. (Updated with permission from Staab |P. Behavioral neuro-otology. In: Bronstein
AM, ed. Oxford Textbook of Vertigo and Imbalance. Oxford, UK: Oxford University Press; 2013:333-346.)

vigilance in the face of incident vestibular symptoms seems
to promote the development of PPPD by sustaining visual
dependence and continued use of high-demand postural
control strategies, which transform previously benign
stimuli (e.g., self-motion and exposure to motion-rich envi-
ronments) into highly provocative situations in a perpetual
loop that sustains the symptoms of PPPD (right side
of =Fig. 2). Patients who have an anxiety diathesis in the
form of a neurotic temperament or preexisting anxiety
disorders appear to be at higher risk than other individuals
for developing PPPD with or without coexisting behavioral
morbidity.

Neuroimaging studies have buttressed the conceptualiza-
tion of PPPD depicted in =Fig. 2 and identified another
pathophysiological process, namely, altered activity and con-
nectivity in cortical networks in the brain that subserve spatial
orientation and locomotion.>®~4% In a study using resting state
functional magnetic resonance imaging (fMRI), patients with
PPPD compared with healthy controls had widespread reduc-
tions in connectivity from the left hippocampus (responsible for
egocentric spatial navigation) to multiple brain regions. In
contrast, connectivity between regions of the frontal and
occipital cortices was increased in relation to mild state anxiety,
consistent with the concept of visual dependence as a key
process in PPPD.>® In a fMRI study using sound-evoked vestib-
ular stimuli, patients with chronic subjective dizziness com-
pared with healthy controls had decreased activity in key areas
of the right (dominant) vestibular cortex, and these regions had
reduced connectivity with frontal regulatory regions, visual
cortex, and hippocampus.® In a complementary fMRI investi-
gation using visual motion stimuli from a virtual reality roller-
coaster ride, patients with PPPD failed to activate the central
insular sulcus (a region that helps resolve motion trajectories in
gravity) compared with healthy controls, whereas they showed
activation of primary visual cortical areas in proportion to the
severity of their symptoms, again pointing to visual depen-

dence as a crucial mechanism in PPPD.3” Neuroimaging studies
using advanced anatomical analyses have identified structural
changes (reduced gray matter volumes*° and decreased cortical
folding®?) in some of the regions that showed reduced activity
and connectivity in the functional imaging investigations.
Given the cross-sectional design of those studies, it is not
possible to know if the structural alterations were sequelae
of alterations in functioning (i.e., the result of brain plasticity) or
subtle, preexisting structural defects that predisposed patients
to the development of PPPD. These early neuroimaging results
suggest that brain areas responsible for multisensory integra-
tion in support of high-level spatial orientation and safe and
secure locomotion may not be as active or well-connected in
patients with PPPD as in normal individuals, potentially leaving
these tasks under the control of lower level brain networks.
These imaging findings await replication and extension in
larger prospective investigations that can correlate them with
clinical and physiological data and track their responses to
effective treatment.

Treatment

No large-scale, randomized, controlled trials of any treatments
for PPPD have been done. However, several uncontrolled medi-
cation trials®*1~* and a few modest-sized controlled inves-
tigations of vestibular rehabilitation and psychotherapy*®=4°
were completed on patients with chronic subjective dizziness
and phobic postural vertigo, followed by one prospective study
of medication versus medication plus psychotherapy®® and one
retrospective study of vestibular rehabilitation®’ for PPPD.
Regarding medications, from 2002 to 2007 one large case
series (N=60)® and four open-label prospective trials
(N = 5-60)%*1"*3 were published describing the use of selective
serotonin reuptake inhibitors (SSRIs) in patients with chronic
subjective dizziness® or PPPD-like chronic dizziness.*'~*3 All six
SSRIs that are commercially available in the United States were
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included in at least one of those studies. Taken together,
the following general conclusions may be drawn: (1) SSRIs
were tolerated as well by patients with vestibular symptoms
as by any other group of patients treated with these medica-
tions. (2) Approximately 65% of all patients who began treat-
ment and 85% of patients who completed at least 8 to 12 weeks
of treatment experienced a reduction in symptoms from
moderately severe (partially impairing) to mild (not impairing).
(3) Vestibular symptoms improved in concert with anxiety and
depression in patients with psychiatric comorbidity, but the
improvement in vestibular symptoms was not predicated on a
reduction in psychiatric symptoms. (4) Mean and modal doses
of SSRIs were in the lower half of the approved dose ranges for
these medications. (6) No SSRI appeared to be more or less
effective or better tolerated than the others.

Two studies were published showing the results of treat-
ment with serotonin norepinephrine reuptake inhibitors
(SNRIs).4+*> Results of a study of 40 patients treated with
milnacipran for chronic PPPD-like dizziness were comparable
to that of the SSRI trials.** A case series of 32 patients with
chronic subjective dizziness and vestibular migraine suggested
that patients with coexisting anxiety disorders were more
likely to experience improvements in all symptoms (dizziness,
headache, anxiety) than those without anxiety disorders.*?

Since the publication of the diagnostic criteria for PPPD,
one randomized, prospective, but unblinded study com-
pared treatment with sertraline (a SSRI) alone (N =45)
versus sertraline plus cognitive behavior psychotherapy
(N=46).>0 Ppatients who received combination therapy
had significantly greater improvement after 4 and 8 weeks
of treatment despite using a lower dose of medication than
those who received sertraline alone. Patients in the sertra-
line-only arm achieved results that were comparable
(slightly better) to those in a smaller (N = 20) prospective,
unblinded study of sertraline for chronic subjective dizzi-
ness that was completed 14 years earlier.® These two
clinical trials provide the most germane evidence to guide
medication treatment of PPPD, though they provide only
Level Il evidence. Dosing strategies for sertraline, two other
SSRIs, two SNRIs, and one alternative are listed in =Table 3
based on these limited open trial data and the author’s
clinical experience over the last two decades.

Two randomized controlled trials of cognitive behavioral
therapy were published prior to PPPD being defined, one for
phobic postural vertigo (N=31)** and the other for
chronic subjective dizziness (N=44)%% In the study of
phobic postural vertigo, patients were randomized to self-
directed exposure exercises versus 12 weeks of cognitive
behavioral therapy. Patients who received cognitive behav-
ioral therapy had greater symptom improvements at the end
of active treatment,*® but benefits were lost at 12-month
follow-up.*” In the study of chronic subjective dizziness,
patients were randomized to active treatment with just
three sessions of cognitive behavior therapy or a wait list
control condition. Patients who received active treatment
had large reductions in dizziness and dizziness-related
handicaps that were retained at 6-month follow-up.*84°
The most important difference between these two studies

Seminars in Neurology

Table 3 Dosing recommendations for selected medications for

PPPD?
Initial dose Therapeutic
dose range®
Selective serotonin reuptake inhibitors
Sertraline 25 mg daily 50-150 mg daily
Escitalopram 5 mg daily 10-20 mg daily
Fluoxetine 10 mg daily 20-60 mg daily
Serotonin norepinephrine reuptake inhibitors
Venlafaxine 37.5mg daily 75-225 mg daily
extended
release
Duloxetine 20-30 mg daily 40-60 mg daily
Alternative
Mirtazapine 7.5 mg nightly 15-30 mg nightly

Abbreviation: PPPD, persistent postural-perceptual dizziness.

“These are the medications most commonly used by the author. Dosing
recommendations for additional medications may be found in Staab |P.
Chronic subjective dizziness. Continuum (Minneapolis, MN). 2012;18
(5 Neuro-otology):1118-1141.

®Dose ranges apply to uncomplicated cases of PPPD. Patients with
coexisting anxiety or depressive disorders may need higher doses for
their psychiatric illnesses.

was that patients with phobic postural vertigo had chronic
illness, whereas those with chronic subjective dizziness were
enrolled within 8 months of illness onset, which suggests
that cognitive behavior therapy might be effective as an early
intervention strategy for PPPD.

Vestibular rehabilitation was developed in the early 1990s
to treat patients with chronic vestibular symptoms of any
kind.>?3 As the predecessors of PPPD were described, various
forms of vestibular rehabilitation were applied to them, in the
clinic and at home with self-directed or therapist-designed
habituation plans.54 The most sophisticated plans included
stimulation in virtual reality and were developed to treat
patients with visually induced dizziness that complicated
structural vestibular lesions.”>>® As for PPPD specifically, one
retrospective study reported that most patients with PPPD
found a physical therapy consultation to be helpful, and a
majority experienced clinically significant improvements in
symptoms with home-based exercises, though benefits for
symptoms related to self-motion were greater than for those
related to visual motion in the environment.>’ ~Table 4 lists
several physical therapy and cognitive-behavioral therapy
strategies that may be used to treat specific symptoms of
PPPD and its behavioral complications.

Conclusion

The definition of PPPD was established in 2017, but descriptions
of patients struggling with similar symptoms date back at least
one and a half centuries. In tertiary neurology and otology
centers that routinely recognize PPPD, it is the most common
cause of chronic dizziness and one of the top-three diagnoses
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Table 4 Recommendations regarding physical therapy and psychotherapy for PPPD

Symptom/behavior Vestibular rehabilitation

Cognitive behavior therapy

¢ Normalize stance
(relaxed posture, normal
weight distribution)

Stiffened stance and gait
(including coexisting
functional gait disorder)

natural stride, eliminate
unneeded gait aids)

* Normalize gait (relaxed gait,

 Reduce excessive body vigilance
¢ Counter fears of dizziness or falling

Sensitivity to ¢ Habituation exercises

own movements

(progressive increase in head,
eye, and body movements)

* Reduce excessive body vigilance
* Desensitization strategies to complement
physical therapy

Visual dependence

 Habituation exercises (progressive  Reduce excessive body vigilance
exposure to increasingly complex « Desensitization strategies to complement
patterns and moving visual stimuli)

physical therapy

Avoidance of
provocative
environments

¢ Gradual exposure

* Counter anticipatory anxiety
Promote gradual exposure

Abbreviation: PPPD, persistent postural-perceptual dizziness.

identified in adults seeking consultation for vestibular symp-
toms. Data emerging from physiological, psychological, and
advanced neuroimaging investigations are converging in
support of a pathophysiological model of PPPD that includes
three interconnected mechanisms of illness: (1) shifts in the
functioning of spatial orientation systems to favor visual stimuli
over vestibular and somatosensory/proprioceptive inputs (i.e.,
visual dependence), (2) alterations in locomotor control to
stiffen stance and gait, and (3) reduced activity and connectivity
in cortical networks that support these processes. Recom-
mended treatment strategies are based on interventions
described in uncontrolled and small randomized clinical trials
of the four precursors of PPPD and the first therapeutic trials of
PPPD, itself. These indicate that specifically modified vestibular
rehabilitation and treatment with SSRIs/SNRIs, supplemented
with cognitive-behavioral therapy, are able to substantially
reduce the morbidity of PPPD for most patients.
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