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CLINICAL STUDY
DO SEASONAL VARIATIONS HAVE ANY IMPACT ON THE INCIDENCE OF
BENIGN PAROXYSMAL POSITIONAL VERTIGO?

Soner DUSKUN, ““MD; ibrahim ERDIM, "= MD; Zafer CIFTCI, MD;

Sancaktepe Sehit Profesor Doktor Ilhan Varank Egitim ve Arastirma Hastanesi, Kulak Burun Bogaz Anabilim Dali, Istanbul,
Turkey

SUMMARY

Objective: The objective of the present study is to investigate the hypothesized association between seasonal variations and the
incidence of benign paroxysmal positional vertigo (BPPV).

Method: The study was conducted in the "Vestibular System Laboratory" of our otorhinolaryngology department between June 1st,
2021, and May 31st, 2022. We excluded patients who showed abnormal findings during their otoscopic examination. The Dix-Hallpike
maneuver, supine roll test, and head-hanging test were utilized for the diagnosis of BPPV. Epley, Semont, barbeque roll, Guffoni, and
Yacavino maneuvers were performed for the treatment.

Results: A total of 1,650 patients were included in our study. Of all patients, 69.9% (n: 1,153) were female and 30.1% (n: 497) were
male. Among the female patients, the incidence of BPPV was 17.7% (n: 204). The percentage of patients diagnosed with BPPV was 20.9%
(n: 104) in the male group. The incidence of BPPV was found to be unaffected by seasonal variations both in the female (p=0.806) and the
male (p=0.468) patient groups. The number of BPPV detections was not different among the months of the year in men (p=0.794) or women
(p=0.615). When the total of the patients was evaluated, there was no difference in the number of monthly BPPV detections (p=0.475).

Conclusion: The seasonal variations throughout the year were found to have no impact on the incidence of BPPV in the present study.
However, when the female and male patients were compared, the incidence of BPPV was found to be significantly higher in the female

group.
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MEVSIMSEL DEGIiSiKLIKLERIN BENiGN PAROKSISMAL POZiSYONEL VERTiIGO'NUN iNSiDANSI UZERINDE
ETKISi VAR MIDIR?

OZET

Amag: Yaptigimiz ¢alismadaki amacimiz mevsimsel degisimlerin benign paroksismal pozisyonel vertigonun (BPPV) insidansina
etkisini aragtirmaktir.

Metot: Calisma ticlincli basamak hastanenin Kulak Burun Bogaz bdliimiiniin Vestibiiler Sistem Laboratuvari'nda 1 Haziran 2021 ile 31
Mayis 2022 tarihleri arasinda gerceklestirilmistir. Patolojik otoskopik bulgulari olan bas donmesi hastalari degerlendirmeye dahil
edilmemistir. BPPV tanisi i¢in Dix-Hallpike manevrasi, supine roll testi (Pagnini-McClure manevrast) ve Head Hanging test kullanilirken,
tedavi amacgli Epley, Semont, Barbeque Roll, Guffoni ve Yacavino manevralar1 kullanilmigtir.

Bulgular: Caligmamiza 1,650 hasta katilmistir. Toplam hastalarin, %69.9'u (n:1,153) kadin ve %30.1'1 (n:497) erkektir. Kadinlarin
arasinda BPPV insidanst %27.7 (n:204) olarak bulunmustur. BPPV tanisi alan erkek hastalarin yiizdesi %20.9 (n:104) olarak bulunmustur.
BPPV insidansinin hem kadin grubu (n:0.806) hem de erkek grubu (n:0.468) hastalarda mevsimsel degisikliklerden etkilenmedigi
bulunmustur. Erkeklerde (p=0.794) ya da kadinlarda (p=0.615) BPPV tan1 sayist yilin aylarinda herhangi bir degisiklik gostermemistir.
Hastalarin tamami degerlendirildiginde donem iginde aylik BPPV tani sayisinda da bir farklilik bulunmamastir. (p=0.475)

Sonug: Caligmamizda yi1l boyunca mevsimsel degisikliklerin BPPV insidansina etkisi bulunamamistir ancak kadin ve erkek hastalar
karsilastirildiginda BPPV insidansi kadin hasta grubunda 6nemli derecede yiiksek bulunmustur.
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movement of the endolymphatic fluid and
creates an action potential within the vestibular
nerve fibers through deflection of the cupula
secondary to this movement. The otoliths,
however, may inadvertently alter this mechanism
and create a unique situation in which an
ongoing feeling of rotation is still perceived by
the patient even after his or her head rotation has
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halted. Dislodged otoliths cause activation of the
vestibular end organ by either clinging to the
cupula and deflecting it or keeping their motion
within the endolymphatic fluid even after the
cessation of the fluid movement due to their
distinct inertial properties”.

The quality of life is significantly
affected in patients suffering from BPPV. The
ability of the patient to perform daily tasks is
highly compromised and the falling risk is
considerably increased in BPPV’. The most
commonly used tests for the diagnosis of BPPV
are the Dix-Hallpike test and the supine roll test.
The involvement of posterior (pSSC) and
anterior semicircular canals (aSSC) is assessed
by a positive Dix-Hallpike test characterized by
the presence of torsional nystagmus that can be
observed following a brief latent period. BPPV
affecting the lateral semicircular canal (LSCC) is
diagnosed by a positive supine roll test.
Following a latent period, vertigo and geotropic
or ageotropic nystagmus may be observed*”.

The main objectives of the present study
were to determine the overall incidence of
BPPV, to investigate the possible association
between BPPV and seasonal alterations, to
analyze the gender-specific distribution of
BPPV, and to assess the incidence of
involvement of distinct semicircular canals in
BPPV. We aimed to investigate the incidence of
BPPV during winter and spring to test the
implications of viral infections and allergic
reactions. Additionally, the study analyzed the
impact of hormonal and autoimmune changes
specific to gender on the overall incidence.

MATERIAL and METHODS

In this cross-sectional study, patients with
a complaint of dizziness who were -either
admitted to our department or referred to our
vestibular  system laboratory for further
investigation by the other departments in our
hospital were included in the study. The study
was conducted in the "Vestibular System
Laboratory" of our otorhinolaryngology
department located in a tertiary care university
hospital between June 1%, 2021, and May 31%,
2022. Ethical committee approval (No:
2021/220) was obtained from the ethics
committee of our hospital. In addition, consent
was obtained from the patients regarding their
approval to be included in the study. Enrolled
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patients were categorized by month and season
to study BPPV incidence over time. In addition,
gender-specific  subgroups were formed to
analyze the association between BPPV incidence
and gender.

Patient Selection

Vertigo patients with any accompanying
pathological otoscopic findings were excluded.
Other exclusion criteria included the presence of
a history of cervical or lumbar disc herniation,
loss of cervical lordosis, and a previous surgical
operation involving the insertion of screws,
plaques, etc. into the vertebral column or
intervertebral discs.

Diagnostics

Before the otoscopic examination, a
detailed medical history was obtained from each
patient. After the completion of the neuro-
otological evaluation, dynamic positional tests
were performed.

In the Dix-Hallpike maneuver, the
patient's head was turned 45 degrees to the right
to test the right posterior SCC and hung down to
a maximum of 30 degrees. After a latent period
in this position, if the patient had a torsional
right-upward beating nystagmus and dizziness,
the Dix-Hallpike test was assumed to be positive
for the right PSCC. To test the left posterior
SCC, the patient's head was turned 45 degrees to
the left and hung down to a maximum of 30
degrees. After a latent period in this position, if
the patient had torsional left-upward beating
nystagmus, he or she was accepted to have a
positive Dix-Hallpike test for left PSCC
involvement.

To detect an LSCC pathology, a supine
roll test (Pagnini-McClure maneuver) was
performed. The ideal head position for the test
should provide the LSCCs in a plane that is
perpendicular to the floor and parallel to the
gravitational forces. The patient was brought to a
supine position and the examining table was
inclined 30 degrees (reverse Trendelenburg
position). After assuming this position, the
patient's head was turned 90 degrees to the right.
Following a latent period, the presence of
dizziness or a horizontal geotropic or
apogeotropic nystagmus was noted. The same
procedure was applied to the left side. In the
presence of unilateral geotropic nystagmus,
symptoms emerged when the affected ear was
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facing the floor. When diagnosing patients with
bilateral geotropic nystagmus, the severity of
vertigo and nystagmus on both sides is noted.
The affected ear was the side that exhibited more
severe symptoms during testing. For patients
with bilateral apogeotropic nystagmus, the ear on
the side opposite to the tested side where the
more intense symptoms were observed was
considered the affected ear. For the diagnosis of
Anterior SCC, the Dix-Hallpike or Head
Hanging test is considered positive if torsional
and down-beating nystagmus is observed.

Treatment

Appropriate maneuvers were performed
to liberate the otoliths stuck in the SCCs, as
described previously in the literature. Epley and
Semont maneuvers were performed for posterior
SCC involvement and 360 degrees Barbeque
Roll and Guffoni maneuvers were performed for
lateral SCC involvement. For anterior SCC

involvement, Yacavino maneuver  was
performed.
Checkups

Upon elimination of the nystagmus after
liberatory repositioning maneuvers, the patients
were scheduled to be called again the following
week. In the next visit, dynamic positional tests
were applied, and the presence or absence of
nystagmus or vertigo was recorded. Patients who
had persistent symptoms and findings underwent
repositioning maneuvers and were rescheduled
for a control visit in the following week. All
patients who did not have any symptoms in
control visits were evaluated by a phone call
after 30 days and questioned for the presence of
nausea, dizziness, and blurred vision.
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Statistical Analysis

Descriptive data were presented as n (%).
Also, the Chi-square goodness of fit test was
used to test the deviation from expected values,
and the Chi-square test was used to test two
proportions. All statistical calculations were

performed with Jamovi 2.3.18 statistical
software.
RESULTS

A total of 1,650 patients were enrolled in
our study. Of the patients, 69.9% (n: 1,153) were
female and 30.1% (n: 497) were male. Two-
hundred-four (17.7%) of the women were
diagnosed with BPPV, while 104 (20.9%) were
diagnosed with BPPV. The number of BPPV
cases was significantly higher among women
than among men (p<0.001).

There was no difference in the number of
monthly BPPV detections in women (p=0.794).
Similarly, the number of monthly BPPV
detections was not significant in men (p=0.615).
When the total of patients was evaluated, there
was no difference in terms of the number of
monthly BPPV detections (p=0.475) (Figure 1).

When the patients diagnosed with BPPV
were examined by seasons, no seasonal
difference was observed in female patients
(p=0.806) or male patients (p=0.468) (Table 1).
The seasonal distribution of patients with BPPV
by gender is given in Table 1.

Of the patients with BPPV, 243 (78.9%)
were diagnosed with posterior canal, 56 (18.2%)
with lateral canal, and 9 (2.9%) with anterior
canal BPPV. Anterior canal BPPV patients were
few, and these patients were excluded from the
evaluation. There was no significant difference
in the right and left side incidence of posterior
and lateral canal BPPV (p>0.05).
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Figure 1: Number of patients in each month
Table 1. Number of BPPV cases by seasonal variations and gender
Summer Fall Winter Spring p*
Women 26.5% 23.5% 27% 23% 0.806
% (n) (n: 54) (n: 48) (n: 55) (n: 47)
Men 20.2% 23.1% 30.8% 26% 0.468
% (n) (n: 21) (n: 24) (n: 32) (n: 27)
Total 24.4% 23.4% 28.2% 24% 0.617
(n: 75) (n: 72) (n: 87) (n: 74)
*Chi-square goodness of fit test
DISCUSSION BPPV, and 6,108 vestibular neuritis), no
seasonal difference was observed in the

BPPV is one of the main causes of
peripheral vertigo. There are limited and
contradictory findings in the literature on
whether there is a relationship between BPPV
frequency and seasonal variations®”. Jeong et al.®
reported in their study of 1,216 patients that they
did not find any difference in BPPV among
seasons or months of the year and between the
genders. Maia et al.” studied 214 patients
diagnosed with BPPV and found that the
frequency of the disease increased in autumn and
winter. Koparal et al® reported a higher
incidence of the disease during the winter
months in their study on 5,432 patients without
subgrouping the causes of peripheral vertigo. In
a multicenter study conducted by 116 ENT
clinics in Germany on 20,720 patients diagnosed
with peripheral vertigo (3,459 Meniere, 11,153
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incidence of any peripheral vertigo disease’. The
incidence of BPPV in women was found to be
70%, which was consistent with our study’. In
the present study, no relationship was observed
between BPPV incidence and seasonal variations
or air temperature in the region.

The current research did not find any
significant association between the incidence of
BPPV and seasonal variations. This could be due
to the unique characteristics of the geographic
region where the study was conducted. Istanbul
experiences inter-seasonal transitions, with slight
differences in the average seasonal temperatures,
regular rainfall, and an average humidity level
greater than 50% throughout the year. This
finding suggests that a viral etiology may not be
the cause of BPPV, or it could be a result of even
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distribution of viral infections in a region where
winters and autumns are not severe'’.

The findings of our study could not
indicate an association between allergy and
BPPV incidence. We believe that the allergic
flora remained relatively unchanged during
seasonal transitions in our region. Different
results can be expected in other regions, like
Ankara, where the continental climate is more
predominant, with significant variations in air
temperature, humidity level, and the number of
rainy days per year. In regions where the number
of sunny days and average humidity level
throughout the year is higher, like Antalya, the
possibility of obtaining different outcomes is
also high'.

In terms of the gender distribution of the
incidence of BPPV, the studies in the literature
either found similar BPPV incidences among
men and women®'' or significantly higher
incidence among women”'*". In their study,
Adegbiji et al., reported the incidence of BPPV
in female patients was higher with a ratio of
1.2:1'"", Von Brevern et al., found that of 80
BPPV patients, 56 were females and 24 were
males'?. The findings of another study which
investigated 11.153 patients. by Seidel et al.
indicated that, 69.6 % of their study population
were female’. Meghji et al diagnosed 339 BPPV
patients and the number of female and male
patients were found to be 250 and 89,
respectively’”. No study found significantly
higher BPPV incidence among men. In the
present study, the incidence of BPPV was 30.1%
among men and 69.9% among women. The rate
of male-to-female patients was 1:2.32. This
finding was in concordance with the previous
studies that pointed out a higher incidence of
BPPV in female patients. In the literature, the
increased incidence of BPPV in females was
attributed to otoconial demineralization which is
aggravated by osteoporosis and osteopenia' '+,
In addition to this hypothesis, we believe that
autoimmune hyperreactivity and hormonal
alterations may also be responsible for the
increased numbers.

BPPV is more common in middle-to-old
age adults®'®. Oh et al.'® found that the average
age of patients with BPPV was 54.7 years.
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Koparal et al.® reported that the average age of
male patients with peripheral vertigo was 47.1
years, which was 45.05 years in female patients.
Consistent with the literature, the average age of
the patients who complained of dizziness in the
present study was 47.39. The average age of
male patients was 48.54 years while the average
age of female patients was 46.88 years.
Likewise, the average age of all patients with
BPPV was 53.45 while the average age of male
patients was 53.65 and the average age of female
patients was 53.34 years. There was no
significant difference in terms of the average age
of male and female patients with dizziness or
BPPV (p>0.05).

The incidence of BPPV was reported in
numerous studies in the literature'"'*'"". In the
study conducted by Von Breven et al.'>, 8% of
the patients with dizziness were found to have
BPPV. Adegbiji et al.'' concluded that this rate
was extremely low (1.9%). In the study
conducted by Celebisoy et al.'’, the rate was
13.2%. In our study, the rate was 18.6%. The
fact that we observed a higher incidence rate
compared to other studies may be related to the
presence of a "Vestibular System Laboratory" in
our clinic, which provided counseling for the
patients who applied to our emergency
department about BPPV and allowed their timely
application to our clinic without a delay. As a
consequence, the patient's awareness of BPPV
was increased and the necessary clinical
interventions could be performed easily and on
time.

Regarding the affected canals in BPPV,
Vaduva et al.'® found that posterior SCC
involvement was  86.7%, lateral SCC
involvement was 6.9% and anterior SCC
involvement was 6.4%. In their study, Celebisoy
et al."” reported that posterior SCC was involved
in 87.9%, lateral SCC in 8.9%, and anterior SCC
in 1.3%. In the present study, posterior SCC was
involved in 78.9% of the patients while lateral
SCC was involved in 18.2%, and anterior SCC
was involved in 2.9%. In concordance with the
previous studies, posterior SCC involvement was
also higher in our study. This could be because
otoconia are more likely to fall into the posterior
SCC due to the combined action of gravitational
forces and the anatomical location of the pSCC.
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Unlike the pSCC, gravitational forces make it
almost impossible for the otoconia to fall into the
aSCC.

CONCLUSION

In the present study, the incidence of
BPPV was found not to be affected by seasonal
variations in our region. Therefore, no
association between BPPV and allergic or viral
factors could be established. This finding can be
attributable to the specific climate characteristics
of our region. We believe that large-scale studies
should be conducted in our region and the other
regions  that  display  distinct  climate
characteristics to better understand an underlying
climate association.

The incidence of BPPV was found to be
significantly higher in female subjects, which
can be attributable to osteopenia and
autoimmune or hormonal alterations. Further
studies that aim to investigate the association
between gender and BPPV incidence should be
elucidated.
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