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Benign paroxysmal positional vertigo in swimmers

Yiiziiciilerde benign paroksismal pozisyonel vertigo

Songiil AKSOY, PhD.! Levent SENNAROGLU, M.D.?

Objectives: This study was designed to evaluate
the relationship between swimming and benign par-
oxysmal positional vertigo (BPPV).

Patients and Methods: This prospective study was
comprised of 30 subjects (15 females, 15 males,
mean age 15.6 years; range 11 to 23 years) who
had been swimming regularly for at least two years.
Twenty subjects (9 females, 11 males; mean age
15.4 years; range 11 to 21 years) with no vertigo and
ear complaints comprised the control group. The
Dix-Hallpike maneuver was used in all the swimmers
and controls to diagnose BPPV.

Results: Four swimmers (13%) exhibited character-
istic findings of BPPV, being unilateral in three, and
bilateral in one. Interestingly, no swimmer experi-
enced vertigo during swimming. The characteristics
of nystagmus were typical of posterior semicircular
canal BPPV in all cases. None of the subjects in
the control group exhibited symptoms or findings
of BPPV. Patients with BPPV underwent the Epley
maneuver for therapy. All were free of vertigo after
one month. There was no relationship between
swimming and BPPV with respect to the frequency
and duration of swimming.

Conclusion: Swimming may be one of the etiological
factors of BPPV. It appears that rapid head movements
during swimming cause otoconia to be dislodged from
the macula and enter the semicircular canals.

Key Words: Labyrinth diseases; swimming; vertigo/etiol-
ogy/physiopathology.

Amagc: Bu calismada yizme ile benign paroksismal
pozisyonel vertigo (BPPV) arasindaki iliski degerlen-
dirildi.

Hastalar ve Yéntemler: Bu ileriye donlk calisma,
aktif olarak iki yildan fazla ylizme sporu ile ilgile-
nen 30 bireyden (15 kadin, 15 erkek, ort. yas 15.6;
dagilim 11-23) olusan bir ylzicl grubu ile yarataldd.
Kontrol grubu, herhangi bir kulak ve vertigo yakinma-
sI olmayan 20 bireyden (9 kadin, 11 erkek, ort. yas
15.4; dagilim 11-21) olusturuldu. Tim yUzicilerde ve
kontrol grubunda BPPV’yi aciga ¢ikarmak icin Dix-
Hallpike manevrasi kullanildi.

Bulgular: Dért yiziiciide (%13) BPPV’nin karakte-
ristik 6zellikleri gézlendi; bunlarin tGglinde tek tarafli,
birinde iki tarafli tutulum vardi. ilging bir sekilde, bu
hastalarin higcbirinde yizme sirasinda vertigo olus-
mamisti. Tum bireylerde nistagmus karakteristikleri
tipik olarak posterior semisirkller kanal BPPV’sine
uymaktaydi. Kontrol grubundaki hi¢bir bireyde BPPV
semptomlarina ya da bulgularina rastlanmadi. D6rt
yuzicuye BPPV tedavisi icin Epley manevrasi uygu-
landi ve bir ay sonra tim yizicllerde vertigo kaybol-
du. Yizme ile BPPV arasinda ylizme sikligi ve siresi
acisindan herhangi bir iligki saptanmadi.

Sonug: Yizme, BPPV icin etyolojik faktoérlerinden
biri olabilir. Muhtemelen, yuzme sirasindaki ani bas
hareketleri, otokonianin makuladaki yerinden ayrilip,
semisirkuler kanala girmesine neden olmaktadir.

Anahtar Sézctikler: Labirent hastaliklar; ylizme; vertigo/
etyoloji/fizyopatoloji.
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One of the most important developments in the field
of otolaryngology in the last ten years is the under-
standing of the pathogenesis and therapy of benign
paroxysmal positional vertigo (BPPV). According to
Hughes and Proctor," Barany was the first to describe
the symptomatology of this disorder in 1921. Later, Dix
and Hallpike® introduced the term “benign positional
paroxysmal vertigo” and described the maneuver and
criteria necessary for its diagnosis.

The etiology of this disorder is still unknown in
50% of the cases.! In the remaining 50%, BPPV is
preceded by head trauma, viral infections, long term
immobilization, or ear operations. It was also found
in four (6%) out of 63 patients after stapedectomy."!

Crawl swimming involves rapid head movements
around the vertical axis of the body. These rapid
head movements are not present in other forms of
swimming (backstroke, breaststroke, and butterfly).
We believe that this type of swimming may cause
dislocation of the otoconia from the macula. Our lit-
erature search of English based scientific databases
for BPPV in swimmers yielded negative results.
Therefore, we decided to investigate the relationship
of BPPV in swimmers.

PATIENTS AND METHODS

The study was carried out in 30 swimmers and 20
controls. There were 15 female and 15 male swim-
mers, within an age range of 11 to 23 years (mean age
15.6 years) (Table ).

Subjects having complaints of dizziness, vertigo or
inner ear involvement were excluded from the study.
None of the subjects had a history of head trauma or
migraine. Twenty subjects (9 females, 11 males; mean
age 154 years; range 11 to 21 years) with no otolar-
yngological or vestibular complaints comprised the
control group.

The swimmers in the study group were evalu-
ated for vertigo and given a questionnaire about the
presence and characteristics of vertigo. Each subject
was asked to fill out an evaluation form prior to the
study. After an ENT examination, a complete audio-
logical evaluation was made. Those with the find-
ings of Meniere’s disease (low frequency sensori-
neural hearing loss, a positive Metz recruitment test,
and tolerance problem in uncomfortable loudness
test) were excluded from the study. The Dix-Hallpike
maneuver® was used for all patients and controls
to diagnose BPPV. Patients who exhibited vertigo,

torsional nystagmus (which reverses its direction
upon return to sitting position) preceded by a latent
period, and fatigability of the nystagmus were con-
sidered to have BPPV. Nystagmus was investigated
by Frenzel glasses. All subjects had head shake and
Romberg tests to check if there was unilateral ves-
tibular weakness.

Patients with BPPV were given the Epley maneu-
ver® for therapy, and their progress was followed
every week for one month. In their control examina-
tion the Dix-Hallpike maneuver was repeated to see
if vertigo and nystagmus still persisted.

The statistical analyses was carried out by “the
significance test between two mean values”.

RESULTS

Four of the swimmers (13%) exhibited characteristic
findings of BPPV, being unilateral in three, and bilat-
eral in one. The characteristics of nystagmus were
typical of posterior semicircular canal BPPV in all
the cases. The latency and duration of nystagmus are
given in Table II. The latent period before the appear-
ance of nystagmus and the duration of nystagmus
were less than typical in BPPV patients. It was also
interesting that no swimmer had experienced vertigo
during swimming. None of the subjects in the control
group exhibited symptoms or findings of BPPV, as
revealed by the Dix-Hallpike maneuver. None of the
subjects demonstrated nystagmus on head shake test,
and the Romberg test was normal in all the subjects.

The frequency of swimming ranged from 2 to 7
days a week (mean 4.9 days), for a duration of 2 to
14 years (mean 6.1 years) (Table III). The mean daily
swimming was 116 minutes (range 90 to 120 min-
utes). The patients with BPPV were swimming five
days a week for six years. The mean length of daily
swimming was 120 minutes. There were no statisti-
cally significant differences between the swimmers
with and without BPPV in regard to the number of
swimming days per week, duration of daily swim-
ming, or the number of swimming years (p>0.05).

TABLE I
DEMOGRAPHIC FEATURES OF THE SUBJECTS
Female Male Mean age
n % n %
Swimmer 15 50 15 50 15.6
Control 9 45 11 55 15.4
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TABLE II TABLE III
CHARACTERISTICS OF NYSTAGMUS IN SUBJECTS CHARACTERISTICS OF SWIMMING IN SUBJECTS
WITH BPPV WITH AND WITHOUT BPPV
Patients Side Latency Duration Swimming period
(seconds) (seconds) Daily Weekly  Years
#1 Right 1 3 (minutes) (days)
zi te? 1 ;l Swimmers with BPPV 120 5 6
" Lef: ) . Swimmers without BPPV 116 49 6.1
e
>(0.005 >0.005 p>0.005

#4 Right 1 4 i P P P

Initially, five swimmers demonstrated only ver-
tigo during the Dix-Hallpike maneuver. Of these,
three had unilateral, two had bilateral vertigo. None
of these were found to have characteristic nys-
tagmus. The duration of vertigo in these patients
ranged from 1 to 2 seconds. However, in follow-up
evaluations, none of them had vertigo during the
Dix-Hallpike maneuver, so no treatment was consid-
ered in these patients.

Four patients with BPPV underwent Epley
maneuvers weekly for a period of one month. None
of them complained of vertigo and none demon-
strated vertigo or nystagmus during follow-up Dix-
Hallpike tests.

DISCUSSION

The most important finding of this study is that
swimming is among the etiologic factors of BPPV.
As pointed out by Baloh,? the etiology in almost half
of the patients with BPPV is idiopathic. We believe
that, by identification of other situations associated
with BPPV, the percentage of idiopathic cases will
decrease considerably.

There have been dramatic advances in our
understanding of the pathophysiology of BPPV.
Schuknecht® originally put forward the hypothesis
of cupulolithiasis. He made this observation during
histopathological investigation of temporal bones.
Later, Hall et al!? suggested the canalolithiasis
theory, where free-floating otoliths in the semicircu-
lar canals were implicated for this kind of vertigo.
Today, this theory is more commonly accepted than
that of cupulolithiasis. The main reason for this is
that, with the cupulolithiasis theory, it is very dif-
ficult to explain the brief duration of nystagmus and
vertigo during the Dix-Hallpike maneuver. Debris
adhering to the cupula would cause the cupula to be
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deflected for a duration as long as the head remains
in the provoking position. In addition, the cessation
of vertigo after the Epley maneuver also suggests
the canalolithiasis as a possible underlying mecha-
nism.®!

It is generally accepted that otoconia dislocated
from the macula enter the long arm of the semicir-
cular canals, particularly the posterior semicircular
canal. What is the etiology of canalolithiasis? Head
trauma, viral infections, stapedectomy, swimming,
and long-term immobilization such as that after
lumbar hernia operations may cause BPPV. They
cause dislocation of otoconia from the macula. After
dislocation, they may easily enter the posterior
semicircular canal. It is very difficult for a single
mechanism to cover the pathophysiology in all these
etiologic factors. After head trauma, stapedectomy,
or swimming, either large pieces of otoconia break
away from the macula or they are released in great
quantity to cause the symptoms of BPPV. Viral infec-
tions may also cause dislocation of a great quantity
of otoconia from the macula. However, it is very dif-
ficult to link BPPV to long-term immobilization. The
only explanation that we can think of is that during
long-term immobilization otoconia may aggregate
to form large pieces. When these large pieces enter
the long arm of the semicircular canal they cause
the characteristic symptoms. We think that a certain
amount of otoconia must enter the semicircular
canal in order to be symptomatic.

What may be the pathophysiological mechanism
in crawl swimming? Swimming definitely does not
cause head trauma, but during swimming, the head
is rapidly turned from one side to the other. This is
a strong head movement which, we think, may be
responsible for the otoconia to be dislodged from
the macula. Normally in this position (during swim-
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ming) we do not expect the otoconia to enter the
long arm of the semicircular canal. However, when
the swimmers lie supine, they may enter the long
arm of the posterior semicircular canal. The positive
response of these patients to the Epley maneuver
also supports the theory of canalolithiasis versus
cupulolithiasis. It appears that the relationship of
swimming with BPPV does not depend on the
number of swimming days per week, duration of
swimming within the day, and the number of years
of swimming.

It is also important to differentiate nystagmus-
positive subjects from patients with vertebral artery
compression (VAC). First of all, the swimmers in our
study group were adolescents and at this age VAC is
expected to be rare. In addition, patients with VAC
experience episodes of transient neurological symp-
toms and signs that are localized to the posterior
circulation. None of the subjects in this study had
such complaints.

It is difficult to comment on patients with ver-
tigo unaccompanied by nystagmus during the Dix-
Hallpike maneuver. It is our impression that this
combination may also be a form of BPPV and after
the Epley maneuver the patients reported relief
from their symptoms. The reason for the symptoms
in these patients may be the insufficient amount of
otoconia entering the semicircular canals to produce
characteristic symptoms. However, these patients
may also need canalith repositioning maneuver to
return to normal. The authors of the present study
are aware that this finding contradicts the fact
that vertigo originating from the inner ear must
also produce nystagmus. Recently, Haynes et al.l"
mentioned this subgroup in their study and called
this “subjective BPPV”. They proposed two explana-
tions for this: either the nystagmus showed fatigue
with repeated testing until the patient came to their
department or this patient group might represent a
less noxious form of BPPV. Whatever the pathophysi-
ologic explanation is, they also advocated therapeu-
tic maneuvers for the treatment of BPPV.
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In conclusion, crawl swimming may be one of the
etiological factors of BPPV. It appears that rapid head
movements cause otoconia to be dislodged from the
macula, giving way to the semicircular canals. The
relationship between swimming and BPPV does not
depend on the frequency and duration of swim-
ming. The posterior semicircular canal was involved
in all the affected subjects and they all responded
very well to the Epley maneuver.
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