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VESTIBOLOGY

Pseudo-Spontaneous Nystagmus: a new

sign to diagnose the affected side in Lateral
Semicircular Canal Benign Paroxysmal Positional
Vertigo

Il nistagmo pseudo-spontaneo: un nuovo segno clinico per la diagnosi del lato affetto
nella vertigine parossistica posizionale benigna del canale semicircolare laterale
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Unit of Audiology-Vestibology and Phoniatry, Department of Otorhinolaryngology and Head and Neck Surgery,
“Madonna delle Grazie” Hospital, Matera, Italy

SUMMARY

Early diagnosis of the affected side in Lateral Semicircular Canal Benign Paroxysmal Positional Vertigo is important in ef-
fectively applying treatment manoeuvres. This study was performed to examine the frequency of a new clinical sign, pseudo-
spontaneous nystagmus, in a large cohort of patients with Lateral Semicircular Canal Benign Paroxysmal Positional Vertigo,
comparing its efficacy in the identification of the involved side with that of other diagnostic signs, seated supine positioning
nystagmus, and the intensity of the nystagmus evoked by the head yaw test in the supine position. Overall, 293 patients af-
fected by Lateral Semicircular Canal Benign Paroxysmal Positional Vertigo (197 geotropic and 96 apogeotropic forms) were
examined. Pseudo-spontaneous nystagmus was observed in 222 patients (76%). After a very slow, repeated horizontal rotation
of the head, in the seated position, this percentage increased to 96% (281 patients). The pseudo-spontaneous nystagmus and the
seated supine positioning nystagmus always beat in the same direction and both were in accordance in identifying the affected
side with the nystagmus evoked by the head yaw test. The differential diagnosis between spontaneous nystagmus and pseudo-
spontaneous nystagmus is easily achieved with the head pitch test in the sitting position: the pseudo-spontaneous nystagmus
disappears with the head bent forward 30° (neutral position), it reverses its direction with the head bent 60° forward, it returns
visible bringing the head in axis with the body and increases its intensity extending the head about 30° backwards. Pseudo-
spontaneous nystagmus is an important sign for determining the affected ear in Lateral Semicircular Canal Benign Paroxysmal
Positional Vertigo. Early identification of the affected side improves efficacy of treatment and compliance of patients.

KEY WORDS: Vertigo * Otoliths ® Benign Paroxysmal Positional Vertigo ¢ Lateral Semicircular Canal * Liberatory
Manoeuvre

RIASSUNTO

La diagnosi immediata del lato affetto nella Vertigine Parossistica Posizionale Benigna del Canale Semicircolare Laterale é
importante al fine di praticare in maniera corretta ed efficace il trattamento riabilitativo. Questo studio é stato condotto al fine
di verificare 'incidenza di un nuovo segno clinico, il Nistagmo Pseudo-Spontaneo, in un ampio campione di pazienti affetti da
Vertigine Parossistica Posizionale Benigna del Canale Semicircolare Laterale, confrontandone [efficacia nel diagnosticare
il lato affetto con quella di altri indicatori diagnostici di lato: il nistagmo evocato nel passaggio rapido da seduto a supino e
Uintensita del nistagmo evocato con il test di latero-rotazione del capo a paziente supino. Sono stati esaminati 293 pazienti af-
fetti da Vertigine Parossistica Posizionale Benigna del Canale Semicircolare Laterale, 197 forme geotrope e 96 apogeotrope. Il
Nistagmo Pseudo-Spontaneo é stato osservato in 222 pazienti (76%). Tale percentuale saliva al 96% (281 pazienti) dopo aver
ripetutamente ruotato il capo del paziente in posizione seduta molto lentamente. Il Nistagmo Pseudo-Spontaneo ed il Nistagmo
evocato con posizionamento rapido seduto/supino, quando presenti entrambi nello stesso paziente, battevano sempre nella
stessa direzione ed, inoltre, erano sempre in accordo con il terzo indicatore clinico per la diagnosi del lato affetto: I'intensita
del nistagmo evocato con il test di latero-rotazione del capo a paziente supino. La diagnosi differenziale fra un Nistagmo Spon-
taneo (ad es. da neuronite vestibolare) ed un Nistagmo Pseudo-Spontaneo é facilmente eseguibile con il test di flesso/estensione
del capo in posizione seduta: con il capo flesso in avanti di 30° il Nistagmo Pseudo-Spontaneo scompare (posizione neutrale),
inverte direzione con il capo flesso di 60° in avanti, ritorna visibile riportando il capo in asse con il tronco ed incrementa di
intensita estendendo il capo di circa 30° indietro: Head Pitch Test. Il Nistagmo Pseudo-Spontaneo é un importante segno dia-
gnostico per identificare il lato interessato nella Vertigine Parossistica Posizionale Benigna del Canale Semicircolare Laterale.
La diagnosi tempestiva del lato affetto ottimizza I’ efficacia del trattamento, migliorandone la tollerabilita per il paziente.

PAROLE CHIAVE: Vertigine * Otoliti ® Vertigine Parossistica Posizionale Benigna * Canale Semicircolare Laterale
Manovra liberatoria
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Introduction

Lateral Semicircular Canal Benign Paroxysmal Posi-
tional Vertigo (LSC-BPPV) is characterized by par-
oxysmal vertigo and bidirectional/bipositional hori-
zontal nystagmus (Ny) beating to the lowermost ear
in the geotropic form and to the uppermost ear in
the apogeotropic one. It is provoked by turning the
head 180° to either side in the supine position — Head
Yaw Test (HYT), Head Yaw Nystagmus (HYN) !?2
In the geotropic forms '?2, after performing the HYT
towards the impaired side, the otoliths settle along the
canal, towards the ampulla, due to gravity, generating
an excitatory, ampullopetal, endolymphatic current, and
the consequent geotropic Ny beating to the impaired ear.
If the patient’s head is turned on the healthy side, the
otoliths float towards the utricular orifice generating an
inhibitory, ampullofugal, endolymphatic current. Conse-
quently, the Ny will once again be geotropic and, there-
fore, beat to the healthy side.

In the apogeotropic forms 27, after performing the HYT
on the impaired side, the debris staying in the ampullary
segment of the LSC, close to the cupula, will move away
from the ampulla, resulting in an inhibitory, ampullofu-
gal, endolymphatic current, causing apogeotropic parox-
ysmal positional Ny, beating to the healthy ear. Turning
the head on the opposite side, the otoliths will drop to-
wards the ampulla, with an excitatory discharge, and an
apogeotropic paroxysmal positional Ny beating to the af-
fected side will be observed.

The HYN beating towards the affected ear is stronger
than the HYN beating on the healthy one, according to
Ewald’s second law 4, which postulates that the response
to an excitatory stimulus is always more intense than that
following an inhibitory stimulus.

Another sign to diagnose the affected side is the direc-
tion of the Ny when the patient is briskly brought from

Fig. 1. Seated Supine Positioning Test in right LSC-BPPV: when
patient lies supine, with head flexed 30°, LSC is on a vertical plane;
therefore, due to both gravity and the brisk deceleration caused by
this manoeuvre, the otoliths are pushed downwards: when in the
posterior arm they float towards the utricle, and when close to the
cupula they float towards the ampulla. Therefore, SSPT evokes a Ny
beating towards the healthy side in geotropic forms (GEO) and to-
wards the affected side in apogeotropic forms (APO): Seated Supine
Positioning Nystagmus (SSPN).

the seated position to the supine position: Seated Supine
Positioning Test (SSPT) ° 6. When the patient lies su-
pine, having the head flexed 30°, the LSC is on a verti-
cal plane; therefore, due to both gravity and the brisk
deceleration caused by this manoeuvre, the otoliths are
pushed downwards: when they are in the posterior arm
they float towards the utricle, and when they are near the
cupula they float towards the ampulla (Fig. 1). Therefore,
the SSPT evokes a Ny beating towards the healthy side
in the geotropic forms and towards the affected side in
the apogeotropic forms: Seated Supine Positioning Nys-
tagmus (SSPN).

Several therapeutic techniques have demonstrated their
effectiveness in treating LSC-BPPV: Forced Prolonged
Position (Vannucchi Technique), Barbecue Rotation
(Lempert Manoeuvre, Vannucchi-Asprella Manoeuvre),
Gufoni Manoeuvre 7. As manoeuvres should be per-
formed toward the healthy side, the identification of the
involved side is crucial in choosing the most suitable
therapeutic programme.

The Pseudo-Spontaneous Nystagmus (PSN) is a new
clinical sign to diagnose the impaired side of LSC-BPPV
described, for the first time, in 2005 °.

The Author examined the occurrence of the PSN in a
large cohort of patients, evaluating its efficacy in the
identification of the affected side.

Materials and methods

A total of 1643 patients affected by BPPV were observed
from January 2005 to October 2007. Of these, 293 were
due to LSC-BPPYV, out of which 197 were geotropic and
96 apogeotropic.

The diagnosis of LSC-BPPV was made on the basis of

the following characteristics:

1. a brief and intense vertigo induced by rotating the
head in the supine position, which very often abruptly
wakes the patient up during the night, and which reap-
pears every time the patient turns the head from side
to side while supine;

2. a typical bidirectional/bipositional horizontal parox-
ysmal Ny beating to the lowermost ear in the geotrop-
ic form and to the uppermost ear in the apogeotropic
form, which is provoked by turning the head 180°
to either side in the supine position performing the
HYT;

3. diagnosis of the affected side was based on the Ny
evoked by the HYT which beats with more intensity
towards the impaired ear, and on the SSPN which
beats towards the healthy ear in the geotropic form
and towards the impaired ear in the apogeotropic
form. In addition, all the patients were checked for
the PSN and its beating direction;

4. all patients with neurological or other vestibular iden-
tifiable disorders were excluded.

All patients were examined by using an infrared vide-

onystagmoscopy system (IR-VNS), with three video

cameras, one for each eye and one for monitoring the
position of the patient. Almost all examinations were re-

corded on DVD.

The patients underwent the following strategy of ap-

proach: first, spontaneous Ny in seated position was in-




vestigated, the patients then underwent the SSPT, and,
thereafter, the HYT was performed.

When a spontaneous Ny was observed, the direction was
first analysed with the head in axis with the body, then
with the head bent 30° and 60° forwards and, finally, with
the head bent 30° backwards in the seated position.

An evocative manoeuvre was used in the patients without
spontaneous Ny: a very slow repeated horizontal rotation
of the head, in the seated position, after that a spontane-
ous Ny appeared in some patients.

When a SSPN was evoked by the SSPT, the head was
turned in the same direction the Ny was beating, with
the patient supine, then if the Ny persisted or increased
in intensity, the diagnosis of a geotropic form of LSC
BPPV was confirmed; conversely, if the Ny decreased,
stopped and then reversed its direction, an apogeotropic
form was diagnosed.

Immediately after both the diagnosis of the affected side
and of the geotropic or apogeotropic form were complet-
ed, treatment was performed in the same session. A vari-
ant of the barbecue rotation manoeuvres was preferred:
the Vannucchi-Asprella manoeuvre (Fig. 2), which com-
bines very good patient compliance and high effective-
ness, both in geotropic and apogeotropic forms. As in the
typical barbecue manoeuvre the patient, in the supine po-
sition, quickly rotates the head 90° towards the healthy
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Fig. 2. Vannucchi-Asprella manoeuvre in right LSC-BPPV: A. Pa-
tient lies in supine position; B. Head is briskly turned 90° towards
the healthy side; C. while keeping head turned, patient is returned
to the seated position; D. Head is slowly brought back in axis with
body; A. Patient is returned to the supine position. This sequence of
movements is repeated five times or more, if necessary, as long as
no Ny or vertigo appears.

The Pseudo-Spontaneous Nystagmus

side; keeping the head turned in this way, he/she sits and
slowly brings the head back in line with the body. This
sequence of movements is repeated five times or more, as
long as it does not provoke nystagmus or vertigo.

In the apogeotropic form, first of all, the transformation
into a geotropic form was attempted, by doing a very
brisk 180° rotation of the patient’s head towards the
healthy side in the supine position, then the treatment
was continued with the Vannucchi-Asprella manoeuvre.
Treatment was always carried out under IR-VNS control,
in order to monitor the effective migration of the otolith-
ic mass in an ampullofugal direction, which is confirmed
by a Ny beating to the healthy side, that is inhibitory, due
to the ampullofugal deflection of the cupula when carry-
ing out the single steps of the manoeuvre.

The effectiveness of treatment was checked by repeating
the SSPT and the HYT after one hour, and after three
days.

After treatment, all patients were instructed to lie in bed,
at night, on the healthy ear, for three nights, until the next
vestibular control.

Results

Of the 293 patients affected by LSC-BPPYV, 187 were fe-
male and 106 were male, age range 9-86 years (mean 54,
median 57 years).

Six patients had a bi-canalar BPPV with a concomitant
involvement of the lateral and posterior canals, and an-
other two patients had a three-canalar BPPV involving
also the anterior canal. All the pluri-canalar forms were
post head traumas BPPV.

The onset of the symptom before the patients underwent
vestibular examination varied from 2 hours to 4 months,
with a mean of 7 days.

A stationary spontaneous horizontal Ny was observed in
the seated position with the patient’s head in axis with
the body in 76% (222 patients) (Table I).

A slow, repeated, horizontal rotation of the head, in the
seated position, increased the percentage of PSN to 96%
(281 patients) (Table I). Furthermore, in all these patients
the PSN disappeared with the head bent 30° forward
(neutral position), it reversed direction with the head
bent 60° forward, it beat again in the initial direction
when the head was returned in axis with the body and it
increased in intensity extending the head about 30° back-
wards: Head Pitch Test (HPT) (Fig. 3).

In all these patients, the PSN disappeared after success-
ful rehabilitation treatment.

The SSPN was evoked by performing the SSPT in 281
patients (96%) (Table I), 189 of which had a geotrop-
ic form and 92 an apogeotropic form. In the geotropic
forms, the SSPN beats towards the healthy side and in
the apogeotropic forms towards the affected side.

Both the SSPN and the PSN, observed in the seated posi-
tion (with the head in axis with the body), beat always
in the same direction. In addition, the PSN increased in
intensity after the SSPT in 96% of these patients.

Only 12 patients, 8 with a geotropic, and 4 with an apo-
geotropic LSC-BPPV, showed neither the spontane-
ous Ny nor the SSPN. All these patients underwent the
LSC-BPPV diagnosis with a delay of 2 to 4 months from
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Fig. 3. Pseudo-Spontaneous Nystagmus: (A) LSC is bent 30°
compared to horizontal plane, in patient seated with head in axis
with the body, it works as an inclined plane where otoliths can
slowly float. PSN beats towards healthy ear in geotropic forms
(GEQ), whereas it beats towards affected ear in apogeotropic forms
(APQ). (B) When patient’s head is bent forwards, pseudo-spontane-
ous Ny inverts its direction, (A) when head is returned in axis with
body or (C) is bent backwards it beats again in the initial direction.
Changing LSC bending angle, otoliths change direction and veloc-
ity, settling along the canal, consequently, PSN increases intensity
when head is bent backwards and LSC is approximately bent 60°
on horizontal plane (C).

] GEO

Table 1. Clinical signs for affected side diagnosis in LSC BPPV.

Clinical sign Incidence %
SSPN 96
PSN 76
PSN . ‘ 9%
after head horizontal rotation
HYN intensity 97

SSPN = Seated Supine Positioning Nystagmus; PSN = Pseudo-Spontaneous
Nystagmus; HYN = Head Yaw Nystagmus.

the onset of the symptoms. In these patients, the HYT
evoked no Ny after the initial rotations of the head, on
each side, in the supine position.

Only after the head was turned 4-7 times, did a typi-
cal, geotropic or apogeotropic Ny finally appear. Two
of these patients revealed a PSN, an SSPN and a typi-
cal Ny, evoked by HYT, only after performing a Head
Shaking Test.

The affected side was determined by detecting the in-
tensity of the Ny evoked by the HYT and by observ-
ing the direction of the PSN and of the SSPN (Table
II): in the geotropic LSC-BPPV, the PSN and the SSPN
beat to the healthy side and the HYN was more intense
on the impaired side, while in the apogeotropic form
the PSN and the SSPN beat to the affected side and
the HYN was more intense on the healthy side. In all
the patients in which the PSN and the SSPN were ob-
served, both these diagnostic signs were in accordance
with identifying the affected side, together with the Ny
evoked by the HYT.

Only 9 patients, 3 with a geotropic, and 6 with an apo-
geotropic LSC-BPPV, showed an equal intensity Ny
on each side in performing the HYT. In all these pa-
tients, the diagnosis of the affected ear was based on
the direction of the PSN and of the SSPN and, con-
sequently, they were successfully treated by the Van-
nucchi-Asprella manoeuvre, performed towards the
healthy ear.

Overall, 98% of LSC-BPPV checked after 3-6 hours,
recovered during the first treatment session and 2% re-
covered after 2-6 therapeutic sessions. The PSN and the
SSPN always disappeared after resolution of the BPPYV,
achieved using liberatory manoeuvres.

Discussion

The real challenge in treatment for LSC-BPPV is to iden-

tify the affected ear.

The clinical signs currently described to identify the im-

paired side in LSC-BPPV are (Table II):

1. the intensity of the Ny evoked by performing the
HYT,

2. the direction of the SSPN.

The affected side of the geotropic form is:

— the side on which the HYN is more intense;

— the side opposite the direction of the SSPN.

The affected side of the apogeotropic forms is:

— the side on which the HYN is less intense;

— the side to which the SSPN beats.




Table Il. Clinical signs to diagnose affected side in LSC-BPPV.

— Direction of the more intense nystagmus in Head Yaw Test is
towards affected ear.

— Direction of both Pseudo Spontaneous Nystagmus and Seated
Supine Positioning Nystagmus is towards unaffected ear in
geotropic LSC-BPPV.

— Direction of both Pseudo Spontaneous Nystagmus and Seated
Supine Positioning Nystagmus is toward affected ear in
apogeotropic LSC-BPPV.

The present study confirms the efficacy of both the above-
mentioned clinical signs in identifying the impaired ear
in LSC-BPPV.

Furthermore, a spontaneous Ny was observed in 76% of
the patients enrolled in this study. In my opinion, this
spontaneous Ny is a Pseudo-Spontaneous Nystagmus
(PSN), it is a particularly long-lasting, non-paroxysmal
Ny caused by involuntary, horizontal rotations of the
patient’s head just before undergoing the vestibular ex-
amination. These rotations cause the slow floating of the
otoliths, as the LSC is bent 30° compared to the horizon-
tal plane, in the patient seated with the head in axis with
the body.

It is useful to slowly rotate the patient’s head horizon-
tally. In fact, this manoeuvre increases the percentage of
PSN to 96%.

The physiopathology of PSN is due to the 30° inclination
of the LSC with respect to the horizontal plane. There-
fore, it behaves as an inclined plane where otoliths can
slowly gravitate, due to unintentional or provoked rota-
tions of the head to both sides around the vertical axis.
Furthermore, when the patient’s head is bent forwards,
the pseudo-spontaneous Ny stops, reaching a bending
angle of 30°, so that the LSC is perfectly aligned with
respect to the horizontal plane, thus no gravity action is
effective in moving the otoliths inside the canal (neutral
position); the PSN inverts its direction when the patient’s
head is bent about 60° forwards, then it beats again to the
initial direction when the head is returned in axis with the
body and increases when the head is bent 30° backwards.
Changing the LSC bending angle, the otoliths change
their direction and velocity, settling along the canal.

A diagnostic meaning can be assigned to the PSN, since
it beats in the same direction as the Ny evoked, when
the patient is briskly brought from the seated position
to the supine position: SSPN. Therefore, in geotropic
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forms, the PSN beats to the healthy ear, whereas in apo-
geotropic forms, it beats to the affected ear. Passing from
the seated to the supine position usually increases the
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position, otoliths are pushed downwards: if they are in
the posterior arm of the LSC (geotropic LSC-BPPV),
they float towards the utricle, whereas if they are near
the cupola (apogeotropic BPPV), they float towards the
ampulla (Fig. 1).

Only 12 out of 293 patients did not show either the PSN
or the SSPN. In all of these patients, diagnosis was made
some months later and, moreover, the HYT was initially
ineffective in eliciting any Ny. In patients with a delayed
diagnosis, the HYN may not be evoked the first time the
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peared.

In these patients, the otoliths were initially spread inside
the LSC. In fact, the movement of otoliths is effective
in deflecting the cupula only if they are gathered in such
a way as to act as a piston '°. The repeated head rota-
tions make them move, causing them to gather, due to the
forces of superficial adhesion.

Conclusions

The differential diagnosis between a spontaneous nys-
tagmus and a PSN is easy to achieve with the Head Pitch
Test (HPT) in the sitting position: with the head bent 30°
forward the PSN disappears (neutral position), it revers-
es direction with the head bent 60° forward, it becomes
visible again bringing the head in axis with the body and
increases in intensity extending the head about 30° back-
wards.

This study proves the effectiveness of PSN in determin-
ing the affected ear in LSC-BPPV.

The resolution of the LSC-BPPV in patients with a sym-
metrical HYN, confirms the efficacy of both these clini-
cal signs, the PSN and the SSPN, in order to identify the
affected ear in LSC-BPPV.
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