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SUMMARY - This report aimed to investigate the relationship after successful left-sided stape-
dotomy and postoperative benign paroxysmal positional vertigo (BPPV) due to vitamin D deficiency.
A 56-year-old woman presented with a complaint of progressive hearing loss and tinnitus in the left
ear without dizziness. A successful left-sided stapedotomy was performed, confirming the diagnosis
of otosclerosis and closing the air-bone gap to less than 10 dB. Seven days after the stapedotomy, the
patient reported dizziness, usually when turning to her left side in the bed. An electrophysiological
assessment was performed to investigate vestibular function. Dix Hallpike maneuver showed a typical
response, about 5 seconds after repositioning the head, and geotropic, torsional rotary nystagmus
of about 30 seconds was registered. Vitamin D deficiency in serum was found. Complete symptom
remission was achieved after 7-day-treatment with Epley’s maneuver. As a postoperative vertigo com-
plication, BPPV often remains unrecognized after stapes surgery. Canalith repositioning maneuver is
treatment for BPPV. Determining serum levels of total calcium and vitamin D may play a significant
role in monitoring and reducing the recurrence of dizziness.
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Introduction

Otosclerosis represents a primary focal disease that
affects the bony labyrinth. It is one of the most easily
manageable causes of conductive hearing loss in adult
patients’. It is treated using stapes surgery’. Balance
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disorders in patients with otosclerosis are rare after
the immediate postoperative period®. The coexistence
of vestibular dysfunction and otosclerosis without a
true cause in a certain number of patients has proven
to be justifiably questioned®. In rare cases, persistent
vestibular symptoms may be the result of surgical trau-
ma. Vestibular disorders in patients with otosclerosis
can manifest in different forms. Transient vertigo after
stapedectomy is quite common. Persistent vertigo of
the paroxysmal type has been described, but probably
occurs in less than 3% of stapedectomies’. Benign par-
oxysmal positional vertigo (BPPV) is one of the most
commonly diagnosed causes of peripheral vertigo®. It
is characterized by short seizures, nausea, and posi-
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tional nystagmus associated with the changes of head
and body position. The pathophysiological mechanism
of this condition implies detached otoconia, usually
floating inside the posterior semicircular canal or ad-
hering to the cupula. Although the exact pathophysi-
ological mechanism of its origin is still unknown, it is
believed that it occurs spontaneously in 85% of cases
as a result of degeneration of the neuroepithelium of
the utriculus. In other cases, 25% of BPPV occurrences
may be caused by other conditions and processes in
the inner ear that can lead to secondary BPPV”. Vita-
min D is a pleiotropic hormone that has recently been
recognized as having a role beyond the homeostasis of
bone tissue and calciums®.

More studies have shown a link between BPPV,
osteoporosis, and vitamin D deficiency, emphasizing
pathological calcium metabolism as a possible cause of
detached otoconia’.

Kahraman et al.'° considered vitamin D deficiency
and decreased ionized Ca level to be a risk factor for
developing BPPV, not only in patients with osteopo-
rosis.

There are several mechanisms through which low
levels of 25(OH) D could have harmful effects on the
appearance of BPPV. One of them is regulating Ca2+
binding proteins via vitamin D receptors in the inner
ear'!. Studies have shown that vitamin D deficiency
also contributes to the development of BPPV by ab-
normal calcium metabolism in the inner ear, resulting
in otolith dysfunction'.

Case report

'The diagnosis of otosclerosis was based on the med-
ical history, normal otoscopy result, conductive hearing
loss with absent stapedial reflex, and surgical confir-
mation of fixed stapes footplate. The stapes footplate
was fenestrated with a microdrill, and a K-piston pros-
thesis of 4.75 mm in length was placed. Audiometry
testing included pure-tone test, impedance, and stape-
dial reflex measurements. The vestibular examination
included a caloric test at 44 °C and 30 °C in videoni-
stagmography (VNG). The bithermic caloric response
was defined according to Jongkees’ formula. Rotatory
tests with a rotation amplitude of 180 degrees and an
oscillation period of 20 seconds were conducted.

The Dix-Hallpike test was performed as a part of
the VNG. Laboratory findings of total serum calcium
and 25-hydroxy D vitamin were obtained. Densitome-
try of mineral spine density L.1-1.4 vertebrae and bone
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mineral density in the area of both femurs were per-
formed.

This case report was approved for publication by
the Department of Otorhinolaryngology, Head and
Neck Surgery, University Hospital Centre Osijek,
Croatia, after the patient gave her consent to publish
the data.

A 56-year-old woman presented with a complaint
of progressive hearing loss and tinnitus in the left ear,
without dizziness. Hearing loss on the left side was
conductive. The first audiometric examination regis-
tered a conductive hearing loss of 35-30-40 dB at 1,
2,and 4 kHz in the left ear and normal hearing in the
right ear. A type A curve was observed in both ears
on tympanometry, confirming normal admittance and
tympanometric peak pressure. A successful left-sided
stapedectomy was performed, confirming the diagno-
sis of otosclerosis, and closing the air-bone gap to less
than 10 dB. Seven days after the procedure, an elec-
tro-physiological assessment was performed since the
patient noticed dizziness, usually when turning to her
left side while in bed.

Based on the patient’s medical history, the
Dix-Hallpike maneuver was also performed, and it
showed a typical response when in the head-hang-
ing-left position. About 5 seconds after repositioning
the head, a geotropic, torsional rotatory nystagmus
of about 30 seconds was registered. During the test,
the patient complained of vertigo. After repeating the
test, the response was significantly weaker. Complete
symptom remission was achieved after 7-day-treat-
ment with Epley’s maneuver.

Due to the orthopedic history of calcification, lab-
oratory findings of total serum calcium with slightly
higher values and 25-hydroxy vitamin D deficiency
were found (Table 1). Densitometry of mineral spine
density L1-L4 vertebrae (T-score -0.4) and bone min-
eral density in the area of both femurs (T-score 1.8)
were normal.

Table 1. Vitamin D values

25-OH D (nmol/L)

<2 nmol/L

Meaning *

a severe deficiency of
vitamin D

*< 30 nmol/L = a severe deficiency of vitamin D
< 50 nmol/L = deficiency of vitamin D

< 75 nmol/L = lack of vitamin D

> 75 nmol/L = normal values of vitamin D
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Discussion

The connection between postoperative dizziness
after stapedotomy or stapedectomy and BPPV has
been reported in the literature, but there are unan-
swered questions regarding the pathophysiological
mechanism, incidence, and time of recognition'”. In
this clinical case report, we reported BPPV as a 7-day
postoperative complication presumably provoked by a
micro drill vibration during fenestration of the stapes
footplate and vitamin D deficiency due to a predispos-
ing factor and orthopedic history of the problem with
calcification of the shoulder.

BPPV is easily treated, but in many cases it is not
recognized when the first symptoms occur. Benign
paroxysmal positional vertigo occurs more often after
inner ear surgical procedures™. Surgical trauma can
lead to otoconia detachment and cause positional ver-
tigo. Stapedectomy may be regarded as an etiological
factor in BPPV. Because the fenestra is located in the
posterior part of the stapes footplate, the pathophys-
iology appears to be related to utricular rather than
saccular trauma. The same author emphasizes the im-
portance of proper distance measurement between the
incus and stapes footplate in stapedectomy.

According to research by other authors, the sleep-
ing position may affect the occurrence of positional
vertigo. In Meniere’s disease, coexistence with BPPV
on the same side is explained by the fact that patients
with Meniere’s disease usually sleep on the worse-hear-
ing side. This allows the better-hearing ear to be free.
During sleep, dislodged otoconia can fall into one of
the semicircular canals’. After stapedotomy, patients
usually sleep on the side opposite to the operated ear
and protect the operated ear due to the fear of possi-
ble complications. Our patient slept on the side of the
non-operated right ear.

Our patient’s medical history of orthopedic disor-
ders spanning several years was the reason for labora-
tory tests of total serum calcium and 25-hydroxy D
vitamin. The patient’s age and the data on hormonal
status in menopause led us to additional examinations
to test for 0Steoporosis.

Our patient had normal serum calcium and re-
duced vitamin D levels. Densitometry results did not
support osteoporosis as a predisposing factor for de-
veloping BPPV. Ding et al." reported a correlation
between decreasing levels of 25(OH) vitamin D and
BPPYV, suggesting that low 25(OH) D may be a risk
factor for BPPV.
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We believe that BPPV was not a complication of
surgery related to the insertion depth or length of the
prosthesis, since the patient had a typical response for
BPPV when turning to her left side while in bed, 7
days post-surgery. A correlation between the inser-
tion depth, the length of the prosthesis, the ratio of
insertion depth/vestibule depth, postoperative bone
conduction, and the appearance of vertigo or tinnitus
was not observed in the literature!’. We wanted to em-
phasize the underreported correlation between stapes
surgery and postoperative dizziness unrelated to stapes
surgery, mimicking vestibular complications.

Conclusion

Researching the available literature in English
showed a lack of publications on the incidence of
BPPV after otosclerosis surgery provoked by the vi-
bration of a drill during fenestration of the stapes
footplate. Drill vibration may be the cause of otoconia
dislodgement from the utricular otolithic sense, espe-
cially in patients with increased predispositions such as
osteoporosis, vitamin D and calcium deficiency, previ-
ous head traumas, and road accidents.

As a postoperative vertigo complication, BPPV
often remains unrecognized after stapes surgery. The
initial treatment includes a repositioning procedure.
Noninvasive and mostly without risk, the canalith re-
positioning maneuver should be considered an early
treatment for BPPV. Determining levels of total se-
rum calcium and vitamin D and their supplementation
can play a significant role in monitoring and reducing
the recurrence of dizziness.
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Sazetak

USPJESAN REPOZICIJSKI POSTUPAK DOBROCUDNE PAROKSIZMALNE POLOZAJNE
VRTOGLAVICE NAKON STAPEDOTOMIJE

7. Zubéié, A. Véeva, T, Mendes, J. Males, H. Mihalj, H. Vidic, M. Rezo, 1. Abicic, 1. PrpiciA. Sestak

Cilj ovog prikaza bio je istraziti povezanost postoperativne dobrocudne paroksizmalne polozajne vrtoglavice (BPPV),
nakon uspjesne lijevostrane stapedotomije, zbog nedostatka vitamina D. Zena, 56 godina, upucena zbog progresivnog gubitka
sluha i §uma u lijevom uhu bez vrtoglavice. U¢injena je uspjesna lijevostrana stapedotomija, koja je potvrdila dijagnozu
otoskleroze i postoperativno audioloska obrada pokazala je smanjenje kohlearne pri¢uve na manje od 10 dB. Sedam dana
nakon stapedotomije primijetila je vrtoglavicu, obi¢no pri okretanju na lijevi bok u krevetu. Provedena je elektrofizioloska
procjena kako bi se ispitala funkcija vestibularnog osjetila. Dix Hallpike manevar pokazao je tipi¢an odgovor, nakon latencije
od oko 5 sekundi, ageotropni, vertikalno rotatorni nistagmus u trajanju od 30 sekundi. Laboratorijski nalaz pokazao je
nedostatak vitamina D u serumu. Potpuna remisija simptoma postignuta je nakon 7-dnevnog lije¢enja Epleyjevim manevrom.
Kao postoperativna komplikacija vrtoglavice, BPPV, ¢esto ostaje neprepoznat nakon operacije stapesa. BPPV se uspjesno
lije¢i repozicijskim postupcima. Odredivanje razine ukupnog kalcija i vitamina D u serumu moze imati znac¢ajnu ulogu u
pracenju i smanjenju ponavljanja vrtoglavice.

Kljuéne rijedi Rehabilitacija, Poremecaji ravnoteze, Dobrocudna paroksizmalna poloZajna vrtoglavica, otoskleroza, nedostatak
vitamina D

550 Acta Clin Croat, Vol. 61, No. 3, 2022



