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Background: Benign paroxysmal positional vertigo (BPPV) is a common clinical condition characterized by sudden, brief paroxysmal attacks
of rotation vertigo occurred by changing the head position. BPPV is the most common peripheral vestibular pathology and is found frequently
in females. There are very limited data on the association between BPPV and pregnancy. Objective: The objective of this study was to study
the BPPV during pregnancy along with details of clinical manifestations and management. Patients and Methods: This is a cross-sectional
study where pregnant women with BPPV were enrolled. The study was conducted between April 2020 and May 2022. Detailed neurological
examinations were done at the vertigo clinic. Results: There were seven cases of BPPV associated with pregnancy in this study. The most
common symptom was rotatory vertigo. All were diagnosed with the Dix—Hallpike test. All underwent Epley maneuver and symptoms resolved.
Out of seven cases, two showed low 25-hydroxyvitamin D levels. Conclusion: Vertigo is a morbid symptom during pregnancy that affects
both pregnant women and fetal status. To improve the quality of life during gestation, clinicians should consider this BPPV as an important
clinical entity in their differential diagnosis of vertigo.
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INTRODUCTION deposits are abnormally attached to the cupula (cupulolithiasis)
or when the dense particles freely move in the endolymphatic
fluid in the semicircular canals (canalolithiasis).” During the
gestational period, BPPV causes an impact on the mother and
fetus and hampers smooth pregnancy. There is very limited
study on BPPV in pregnant women. Here, we study pregnant
women with BPPV during their gestational periods.

Pregnancy is characterized by several changes which happen
to a woman such as hormonal, anatomic, cardiovascular, and
pulmonary such as pulmonary edema and weight gain which
can affect the muscle-skeletal system, posture, and balance
component of the body.[! The impact of the pregnancy on the
labyrinthine function can manifest dizziness/vertigo. Benign
paroxysmal positional vertigo (BPPV) is an important etiology
for causing vertigo during the period of pregnancy. BPPV is Patients anD MEeToDs
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of a tertiary care teaching hospital for the duration of 2 years
from April 2020 to May 2022. This study was approved by the
institutional ethical committee (IEC) with reference number
IEC/IMS/SOA/18/March 22, 2020. Informed consent was
obtained from the patients who participated in this study. The
pregnant women who presented with vertigo were referred to the
vertigo clinic. The inclusion criterion of this study was pregnant
women presenting with transient vertigo with changing head
position. The patients with a previous history of vertigo (before
pregnancy) episodes were excluded from this study. Detailed
physical examination, audiological evaluation, and neurological
examination were performed. In all the participating patients,
complete blood counts and plasma zinc levels were tested. The
diagnosis of posterior semicircular canal BPPV is confirmed
by a transient, up-beating, torsional nystagmus with eyes
beating toward the underlying ear when the patient is rapidly
positioned into the lateral head hanging position (Dix—Hallpike
test). The diagnosed cases of BPPV were usually managed by
canalith repositioning maneuvers such as the Epley maneuver.
Labyrinthine sedatives were stopped 72 h before performing
Dix—Hallpike test, if anyone was taking.

The details of the clinical profile of the pregnant women are
given below.

Case 1

A 28-year-old pregnant woman for 32 weeks and 5 days attended
the outpatient department of otorhinolaryngology with severe
rotational vertigo and nausea. The vertigo was sudden in onset
with no other complaints of hearing impairment, tinnitus, or
aural fullness. Her neurological status was stable. The status of
pregnancy was also within normal limits. There was no history
of any peripheral or central pathologies for audiovestibular
manifestations. A detailed physical examination of the patient
was done and found normal except for horizontal rotatory
nystagmus during the Dix—Hallpike test in the left head
hanging position with a latency period of approximately 4-5
s and lasted for less than a minute. The diagnosis of the left
posterior semicircular canal BPPV was done. Epley maneuver
was performed as the canalith repositioning maneuver. The
symptoms of the patients were relieved, and there was no
evidence of recurrence 10 months later.

Case 2

A 35-year-old female pregnant for 34 weeks attended the
vertigo clinic with rotational vertigo, nausea, and vomiting.
The vertigo was aggravated by sudden head movements during
the lying down position. The patient had no symptoms of ear
fullness, hearing loss, and tinnitus. She had also no associated
pregnancy-related problems. The patient had no comorbid
diseases. She had no history of any similar audiovestibular
complaints and had not been diagnosed with any peripheral
vestibular pathologies. Dix—Hallpike test was performed,
and right horizontal rotatory nystagmus with a 3—4 s latency
lasting for around 30 s was observed. Epley maneuver was
performed. During a follow-up of 24 months, she presented
no further attacks.

Case 3

A 22-year-old pregnant female attended the vertigo clinic
with a complaint of vertigo, especially when getting out of
bed. She had no hearing loss, aural fullness, and ear pain. She
was 14 weeks pregnant and had no comorbid pathologies.
She had also no pregnancy-associated risk factors. The
physical examination was within normal limits except for the
Dix—Hallpike test where vertigo and left horizontal rotatory
nystagmus was found after 5 s of latency and lasted for 20
s. Epley maneuver was performed. After a week, the patient
was disease free. She was followed until the termination of
labor, and further attacks of vertigo were seen. She developed
a recurrence of symptoms 2 weeks before the delivery where
the Epley maneuver was performed with no further symptoms.

Case 4

A 37-year-old woman pregnant for 22 weeks was referred to
our vertigo clinic with complaints of vertigo and nausea. The
symptoms started nearly 15 days back. The symptoms were
aggravated with sudden head movements, especially when
lying down position. The patient had no hearing loss, tinnitus,
and aural fullness. She was a known case of hypothyroidism
under treatment. Her pregnancy course was within normal
limits. She had no history of any chronic diseases, trauma,
infection, and allergy, but low 25-hydroxyvitamin D levels. The
physical examination of the patient was within normal limits,
except for right torsional low amplitude nystagmus, which
started after 5 s of head hanging position and lasted for 45 s
in the right ear. The right posterior semicircular canal BPPV
was diagnosed, and the Epley maneuver was performed. Five
days later, the patient was evaluated and the right Dix—Hallpike
test was found to be positive again. Then Epley maneuver was
repeated. She was disease-free after 1 week. The patient had
no further BPPV attacks until the end of pregnancy.

Case 5

A 25-year-old pregnant woman for 36 weeks and 7 days
attended the outpatient department of otorhinolaryngology
with rotational vertigo, nausea, and vomiting. The vertigo was
sudden in onset with no other complaints of hearing impairment,
tinnitus, or aural fullness. The neurological examinations were
within normal limits. The status of pregnancy was also normal.
There was no history of any peripheral or central pathology
for audiovestibular manifestations. A detailed physical
examination of the patient was done and found normal except
for horizontal rotatory nystagmus during the Dix—Hallpike
test in the right head hanging position with a latency period
of approximately 7 s and lasted for less than a minute. The
diagnosis of the right posterior semicircular canal BPPV
was done. Epley maneuver was performed as the canalith
repositioning maneuver. The symptoms of the patients subsided
and there was no evidence of recurrence 12 months later.

Case 6

A 36-year-old pregnant woman for 37 weeks attended the
vertigo clinic with a history of rotatory vertigo and nausea
for 2 days. The nature of vertigo was brief, sudden onset, and
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induced by changing the head position to the right side. She
had no complaints of hearing loss, tinnitus, ear discharge,
and aural fullness. There were no similar attacks in the past.
Dix—Hallpike test was performed which confirmed the right
side BPPV. There was horizontal rotatory nystagmus during
the Dix—Hallpike test. Epley maneuver was done, and the
symptoms were disappeared and no evidence of recurrence
8 months later.

Case 7

A 42-year-old woman with 38 weeks of pregnancy attended
the vertigo clinic with a classical history of giddiness/vertigo,
nausea, and vomiting for 3 days. The vertigo was rotatory and
more during changing the head position to the left side. She
had no complaints of hearing impairment, tinnitus, and aural
fullness. She was diagnosed previously with diabetes mellitus
under treatment with controlled blood glucose. She had no
history of trauma, allergy, or infection history, but reduced
25-hydroxyvitamin D levels. Dix—Hallpike test confirmed the
BPPV to the left side. Epley maneuver was performed and after
that no symptoms of giddiness.

ResuLts

There were seven pregnant women detected for BPPV from
April 2020 to May 2022. The age of all patients in this study
ranged from 22 to 42 years, with a mean age of 32.14 years.
The gestation period ranged from 14 to 38 weeks among
study participants. There was no history of trauma to the
head in any participants. One of them was a known case of
hypothyroidism (Case 4) and one was diabetes mellitus (Case
7). Pure-tone audiometry was performed in all study patients
and found within normal limits. The blood pressure of each
participant has checked in supine and standing positions
and showed no evidence of postural hypotension. The most
common symptom was rotator vertigo, followed by nausea and
vomiting. All the patients showed rotator horizontal nystagmus
during the performing of the Dix—Hallpike text. Out of seven
cases, four (57.14%) were diagnosed with right side BPPV and
three (42.85%) with left side BPPV [Table 1]. All of them were
treated with the Epley maneuver. Two (28.57%) cases (Case
4 and 7) showed low 25-hydroxyvitamin D levels and were
treated with supplementation of Vitamin D along with the
Epley maneuver. One case (Case. 3) showed a recurrence of
symptoms after the Epley maneuver. She was again repeated
with the Epley maneuver and recovered from symptoms.

Discussion

During pregnancy, otologic and neurotologic manifestations
although temporary, have important repercussions on the
quality of women.[! Vertigo affects the routine life involving
family, social, and professional environment thus resulting in
a deterioration of physical and psychological well-being with
the onset of frustration, depression, lack of self-confidence,
and failure of concentration at the workplace.” Vertigo and
dizziness are commonly reported symptoms in the general

population and pregnant women.® It accounts for 20%—-40%
of all cases, with a reported incidence of 0.6%/year/100,000
population and a lifetime prevalence of 2.4%.°1 BPPV is
characterized by a brief and violent attack of paroxysmal vertigo
aggravated by certain positions of the head.l”? BPPV is the most
common etiology for vertigo, resulting from the migration of
otoconia particles into the semicircular canals.””? BPPV is most
commonly found between the 5" and 7" decades of life.!'"
The etiology of BPPV may be idiopathic (50%—70% of all
cases) or secondary to infections, migraine, Meniere’s disease,
prolonged bed rest, trauma, otologic/neurotologic surgery,
vascular, metabolic pathologies, and following magnetic
resonance imaging.!'"! One study reported ten cases of BPPV
secondary to oral contraceptive use.'"? They concluded that
hormonal disorders in females may trigger BPPV and the raised
prevalence in females compared with males could be associated
with these hormonal changes.['¥ The hormonal changes which
occur during the menstrual cycle, gestation, and menopause
can lead to alterations in the homeostasis of labyrinthine
fluids, as they have a direct impact on the enzymatic process
and the action of neurotransmitters. The compromise of inner
ear fluids and interference with the sensitivity of enzymatic
receptors influences the basal metabolism of the labyrinth,
which justify the otological manifestations in female.!'¥ These
changes can be asymptomatic or clinically called vertigo,
tinnitus, aural fullness, hypacusis, and algiacusis.!'>! The
exact pathophysiology of the BPPV during pregnancy is still
debated. Trauma to the head contributes to the etiology of
about half of the patients with BPPV.['I Prolonged bed rest is
also thought of as the etiology of BPPV.I'" In this study, no
participants had a history of head injuries or prolonged bed
rest. Recently, there are reports that calcium and Vitamin D
metabolism disorders act as risk factors for BPPV. Calcium
and Vitamin D metabolism is often affected in pregnancy,
particularly in the late trimesters because of the rapid growth
of the fetus. This may be an important risk factor for pregnant
females suffering from BPPV.['¥]

Otoconia are formed due to ordered deposition of inorganic
calcium carbonate crystallites onto a framework of the organic
matrix of glycoproteins, mainly otoconin 90.1'81 The study
shows the importance of Vitamin D for the maintenance and
development of normal otoconia and subsequently normal
function of the otolith.'”) The normal serum concentration of
Vitamin D is required for the development of normal otoconia by
keeping the calcium concentration in the vestibular endolymph
at a normal critical level, as either high or low calcium would
lead to abnormal otoconia. This is achieved by the epithelial
calcium channel transport system found in the labyrinth, which
is maintained by Vitamin D receptors.?®! Vitamin D deficiency
leads to the production of abnormal otoconia, which results in
otolith dysfunction. In this study, two pregnant women with
BPPV presented with reduced Vitamin D.! In this study, two
cases (28.57%) were presented with Vitamin D deficiency.

Hormonal changes during the menstrual cycle, gestation, and
menopausal period induce different homeostatic and metabolic
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Table 1: Detail clinical profile of pregnant women with benign paroxysmal positional vertigo

Age Gestational period Clinical profile Diagnosis Treatment

28 32 weeks 5 days Rotatory vertigo, nausea, rotatory nystagmus Left BPPV Epley maneuver
35 34 weeks Rotatory nystagmus Right BPPV Epley maneuver
22 14 weeks Vertigo and left horizontal nystagmus Left BPPV Epley maneuver

37 22 weeks

25 36 weeks 7 days
rotatory nystagmus

36 37 weeks

42 38 weeks Vertigo, nausea, and vomiting

Vertigo, nausea, right torsional low amplitude nystagmus
Rotational vertigo, nausea and vomiting, horizontal

Rotatory vertigo and nausea, horizontal rotatory nystagmus

Right posterior semicircular canal BPPV  Epley maneuver

Right posterior semicircular canal BPPV  Epley maneuver

Right posterior semicircular canal BPPV  Epley maneuver

Left posterior semicircular canal BPPV Epley maneuver

BPPV: Benign paroxysmal positional vertigo

effects. There are different theories regarding estrogen
effects proposed. Estrogen receptors were detected in the
inner ears of normal mice.l???3] These receptors are detected
especially in the spiral ganglion and stria vascularis. Estrogen
alteration is thought to impair endolymphatic fluid electrolytes
concentration, resulting in degeneration of otoconial fibers,
or induce endolymphatic pH liabilities, causing degeneration
of otoconia.l'”l Estrogen is thought to affect endolymph
ionic and anionic homeostasis by regulating ion and anion
channels.?* Furthermore, it is assumed that estrogen triggers
vascular supply to the macula and otoconia because of varied
glucose and lipid metabolism.[") Variations of estrogen and
progesterone levels occur during the course of pregnancy. The
hormonal effects on the physiology of the inner ear in each
trimester of the gestation cycle remain unclear. The increased
prevalence of BPPV with age has previously been documented
and this is higher in females than in males. Low and fluctuating
estrogen levels may lead to otoconial degeneration.”!

Change of head position provokes episodes of vertigo in
BPPV. Vertigo attacks occur when the patient rolls over onto
the affected side or tilts the head back while looking in an
upward direction. There may be associated symptoms such as
nausea and vomiting. The Dix—Hallpike test is usually positive
when anticlockwise rotatory nystagmus occurs toward the
undermost ear. In this study, all seven cases showed positive
to Dix—Hallpike test. Out of seven cases, four were right side
BPPYV and three were left side BPPV. Pregnancy is an important
physiological period where any clinical manifestations and
treatment of disease should be carefully reasoned to stop
possible consequences to the fetus. Treatment of BPPV is
usually done by the Epley maneuver and Semont’s maneuver.
The majority of patients with BPPV are self-limiting.® The
canal repositioning procedure is considered an efficient and
long-standing noninvasive treatment option for BPPV.l*"
However, there some controversy still exists as to whether
these maneuvers are effective other than central habituation.
Some resistant cases of BPPV and variants of the disease may
create a significant problem.?®

CoNncLuSION

Although the relationship between pregnancy and BPPV is not
defined, there is limited data in English literature. Obstetricians

and gynecologists and otolaryngologists should be aware of
pregnant women with vertigo due to BPPV. To improve the
quality of life during gestation, clinicians should consider this
clinical entity in their differential diagnosis, which will help
to avoid vertigo-related morbidity which compromises both
maternal and fetal status. This study will increase the attempts
for further study about BPPV in pregnant women.

Study limitation

This study has a small sample size and may limit the outcome
of the above interpretation. However, the results of this study
will surely encourage future research work in BPPV during
pregnancy.
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