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Abstract 

Pregnancy includes several physical, hormonal, and psychological changes from conception to labor. The vestibular 
system is also affected during this life cycle and several challenges in patients who present vertigo or vestibular 
disorders during this time still being unregistered and there is a lack of information about how the vestibular system is 
affected during pregnancy, clinical and physiological correlation, and the expected results of vestibular testing in this 
population. Herein, we performed a review of expected physiological, clinical and vestibular testing results in pregnant 
patients to get the deepest understanding of the vestibular phenomenon during this time. 
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1. Introduction

Pregnancy is considered the state of having implanted products of conception located in the uterus or elsewhere in the 
body, which ends with spontaneous or elective abortion or delivery [1]. During pregnancy, several corporal changes 
involving all organs systems are seen, leading to physical, mental, and emotional challenges [1]. Renal, pulmonary, and 
cardiovascular affections are commonly described, however, otolaryngological manifestations are also described [2]. 
This lifetime period can exacerbate several audio-vestibular systems disorders, such as hearing loss, tinnitus, 
unsteadiness, feeling of floating, rotation, falls and vertigo [2]. Vertigo during pregnancy may be explained by changes 
involving estrogen and progesterone in specific structures such as stria vascularis, cochlea and spiral ligament [2,3]. 
Chemical, osmolar and vascular changes in the endolymphatic fluid and within the arteries layers are some related to 
altered gait, perception and receptors functioning [2,3]. Estrogen alterations may present peripheral or central changes 
[4]. Besides the impairment in balance and proprioception, vertigo and other vestibular symptoms may lead to an 
altered quality of life, loss of self-confidence, concentration and performance, concentration at work, depression, and 
frustration [5,6].  

For every 1000.000 instances reported in the United States per year, 32 pregnant patients see primary care physicians 
for vertigo, and at least 50% of pregnant women would experience vertigo and or dizziness frequently during the first 
two gestational trimesters [7,8]. However, there are some facing challenges for practitioners regarding diagnosis, 
clinical manifestations, and vestibular testing in pregnant patients. Herein, we performed a narrative review focused on 
these critical points, to get a better understanding of vertigo and its implications during pregnancy. 
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2. Material and methods 

This literature search was conducted in PubMed, Scopus, Bvsalud, and Scielo to search for articles published between 
January 2000 and November 2022 in English and Spanish languages using the following medical subject heading (MeSH) 
terms: “dizziness,” “vertigo,” “pregnancy,” “vestibular disease,” and “vestibulocochlear nerve diseases” and boolean 
operators AND/OR. This search was conducted between November 2022 to February 2023. The inclusion criteria were 
articles reporting vertigo during pregnancy including the following types of studies: case reports, retrospective chart 
reviews, cross-sectional studies, case-control cohorts, and systematic reviews. Additionally, articles reporting Meniere’s 
disease, vestibular neuritis, benign paroxysmal positional vertigo (BPPV), and other presentations of peripheral vertigo 
during pregnancy were included. Editorials, narrative reviews, scope reviews, letters to the editors, comments, and 
abstracts were excluded. Articles not focused on vertigo during pregnancy and those focused on vertigo before 
pregnancy or during adolescence were also excluded. Reports of vertigo in pregnant females associated with inner ear 
malformations, arteriovenous malformations, and central nervous diseases were also excluded. In total, 77 articles were 
found, of which 12 articles were included in this review. All articles selected were cross-checked by the authors. This 
research was conducted according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) guidelines. We included observational studies, prospective and retrospective studies, case-cohorts and 
cohorts. Studies focused on vestibular testing and relevant data on the otoneurologic evaluation of pregnant patients. 
(Figure 1). 

 

Figure 1 Search flow diagram  

2.1. Vestibular challenges  

Pregnant females face several challenges during this lifetime including anatomical, functional, and sensorial changes 
within diverse systems such as cardiovascular, neurological and vestibular [1,3]. Otolaryngologic organs such as larynx, 
middle and inner ear seem to be also involved [1,3]. Anterior and posterior labyrinth located at the inner ear, are 
responsible for two crucial functions: hearing and balance. These regions are composed by the otic capsule and the 
membranous labyrinth [8]. This one is composed by endolymphatic fluid which is known to be affected by hormonal 
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changes given during pregnancy, menopause, and menarche [8]. Within this fluid, an increase in sodium and water 
retention result in electrolytic balance and in an increase of extracellular fluid in areas such as stria vascularis, spiral 
ligament, saccule, and utricle, leading to clinical manifestation such as vertigo, tinnitus and transitory hearing loss [2,8]. 
However, these changes are not the ones described during pregnancy. Vasculitic changes such as increased coagulation 
factors (VII, VIII, IX, X and XII) and increased erythrocyte aggregation within the labyrinthine artery and its branches 
are known to be involved in hearing and balance disorders during pregnancy [9]. These are also given by the action of 
estrogens within the intimal layer of these arteries mainly in the second and third trimester [9]. Other estrogen actions 
associated with hearing and balance impairment during pregnancy are at brain, specifically at the motor cortex, leading 
to difficulties in spatial orientation during various gestational weeks [10]. In each trimester, diverse estrogen-related 
changes are described leading to different clinical manifestations. Registered clinical manifestations and their 
correlated physiological changes are listed in Table 1. 

Table 1 Clinical manifestations and correlated physiological changes  

Pregnancy 
trimester 

physiological changes Clinical manifestations 

First 
trimester  

Labyrinthine habituation due to hormonal alteration  

vascular occlusion at the labyrinthine artery 

Increase of coagulation factors (VII, VIII, IX, X, XII) and 
fibrinogen 

Vertigo spells starting since 1 week 
of gestation and progressively 
increasing until 20 week of 
gestation 

 Increased hormones levels  Aural fullness and hearing loss at 
low frequencies, with a decrease in 
hearing levels at frequencies of 125, 
250, and 500 Hz 

Second 
trimester  

Labyrinthine habituation  

Ligament and joint changes 

Reduction in postural stability 

Instability  

Gait imbalance 

Risk of falls 

Third 
trimester  

Increase on body weight and postural change  

Instability or falling tendency is explained by increase of body 
weight and changing of posture of the pregnant women that 
increase with progression of gestation. Greater antero-
posterior oscillation during the third trimester in comparison 
to the first trimester of pregnancy 

Ligament and joints changes  

Circulating progesterone levels are 20 times higher than basal 
levels and estradiol levels are 30 to 40 times higher than basal 
levels in non-pregnant females 

Instability 

Tendency to fall  

Greater antero-posterior oscillation 

As is was reported in Table 1, vertigo onset is usually seen at the first trimester, then at the second trimester instability 
and gait imbalance are mostly presented and in the third trimesters, instability and tendency to fall are even more 
frequent [11]. These events are mostly associated with vestibular impairment derived from the hormonal influx to the 
brain, joints, ligaments, and inner ear during the first two trimesters and labyrinthine habituation seen at the third 
trimester [11]. These events are described in all pregnant patients with or without previous clinical history of vestibular 
disorders. 

In patients who have previous clinical history of vestibular disorders such as Ménière’s disease, benign paroxysmal 
positional vertigo, and vestibular migraine, may present increased rate of acute exacerbations, worsening of symptoms 
and severity of vertigo [2,12].  

Ménière’s disease is usually attributed to a dysregulation in the endolymphatic fluid in the inner ear, leading to 
obstruction, increased endolymphatic flow and volumetric changes followed by to hearing loss, fullness and vertigo 
[12]. During pregnancy, there is a reduction of osmolality of systemic and local fluid to the ear, leading to an increased 
and turbulent osmotic gradient called endolymphatic hydrops mainly located at the endolymphatic sac, saccule, utricle, 
semicircular canals and cochlea [10,12]. These changes are mostly released during the early pregnancy and several 
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flare-ups are observed during the third trimester [10,12]. After labor, these events are usually reversed [12,13] (Table 
2). 

Other types of vertigo, such as benign paroxysmal positional vertigo during pregnancy is usually exacerbated due to the 
prolonged bed rest, compression of vena cava, calcium and vitamin D metabolisms and higher metabolic demands of 
the fetus mainly at the second trimester [14]. These episodes are commonly reversed at labor; however, some episodes 
may be present at the postpartum period given by the deficiency of vitamin D and electrolytic dysregulation [14] (Table 
2). 

Vestibular migraine is one the most common types of vertigo in females, characterized by episodic vertigo, 
phonophobia, photophobia and headache. To date, hormonal changes are known to exacerbate vestibular migraine 
episodes. During pregnancy, exacerbations of this disorder is usually seen throughout all the trimesters and vertigo 
lasts from minutes to hours with frequent complain of osmophobia and tinnitus in both ears compared to non-pregnant 
females [2,15]. The most representative changes are listed in Table 2. 

Table 2 Vestibular disorders, physiological changes and vestibular testing results 

Vestibular 
disorder 

Physiological changes Clinical manifestations and 
vestibular testing results 

Ménière’s 
Disease  

Significantly reduced serum osmolality 

Changes in the osmolarity of endolymphatic fluid  

Disturbances in the regulation of endolymphatic fluid in the 
inner ear, leading to obstruction at the endolymphatic duct, 
increased and turbulent endolymphatic flow, and volumetric 
changes within the endolymphatic sac, saccule, semicircular 
canals and cochlea 

Increased vertigo spells 

up to ten times per month during 
early pregnancy 

Flare-ups in the third trimester  

 

Vestibular testing: 

Increased vestibular unilateral 
deficits in videonistagmography 

Vestibular 
migraine  

Hormonal instabilities Flare-ups in the third trimester 

Vestibular testing: 

Persistent positional nystagmus 
or saccadic pursuits in 
videonystagmography 

Reduced unilateral caloric 
responses 

Increased contralateral 
preponderance  

Benign 
paroxysmal 
positional 
vertigo  

Hormonal instabilities 

Increased calcium resorption in several systems such as bone 
and kidneys 

Vitamin D deficiency 

Higher metabolic demand of fetus 

Prolonged bed rest 

Sleeping on the left side (as it is recommended to reduce 
compression of the vena cava during pregnancy) 

Increased episodes of spinning 
vertigo 

Increased severity of vertigo at 
higher gestation weeks 

Vestibular testing: 

Persistent positional nystagmus 
in videonistagmography 

Even though, clinical testing may be altered in patients with previous clinical history of vestibular disorders, pregnant 
patients may present some specific results during vestibular testing. In the literature, there is a lack of information 
regarding the expected results of these test during pregnancy, however, in this review, we found some information 
related to Cervical Vestibular Myogenic Potentials (C-VEMP), Ocular Vestibular Myogenic Potentials (O-VEMP), 
videonystagmography and video head impulse test (vHIT). During the first trimester, reductions in amplitude in C-
VEMO and O-VEMP are usually described indicating that a peripheral labyrinthine dysfunction and altered otolithic 
function are underway [16]. Semicircular canal dysfunction is seen in patients in the second trimester correlated with 
low gain values of left anterior canal and higher asymmetry in the left anterior-right posterior (LARP) [17]. In the first 
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and second trimesters saccadic pursuits and persistent positional nystagmus, contralateral predominance and 
increased vestibular unilateral deficits are seen indicating a unilateral dysfunction and altered vestibule-ocular reflex 
[18] (Table 3). 

Table 3 Vestibular testing results and clinical correlation 

Vestibular Testing Results Clinical correlation 

C-VEMP Reduction in amplitude in first trimester Peripheral labyrinthine 
dysfunction 

O-VEMP Reduction in amplitude in first trimester Peripheral labyrinthine 
dysfunction 

Altered otolithic function 

Videohead Impulse 
Test  

Low gain values of left anterior canal 

Higher asymmetry in the left anterior-right posterior 
(LARP) in the second trimester 

Semicircular canal dysfunction 

Videonystagmography Saccadic pursuits and persistent positional 
nystagmus 

Contralateral predominance 

Increased vestibular unilateral deficits during the 
first and second 

Unilateral dysfunction Altered 
vestibule-ocular reflex 

Vestibular testing results may represent a challenge for clinicians and non-clinicians. The hormonal influx and 
electrolytic dysregulation to critical structures such as cochlea, semicircular canals, utricle and saccule, are represented 
by the results obtained in videonystagmography, vHIT and VEMPS [16-18]. However, most of them are usually done 
once in the lifetime, without follow-up throughout all the trimesters, leading to a limited comparison between 
trimesters and how utricle, saccule and semicircular canals functions may be altered during this time [16-18]. Other 
challenges during the vestibular assessment is the position of patients during videonystagmography inducing vascular 
compression and discomfort in the positional testing [19]. In the vHIT patients may experiment dizziness and limitation 
at head movements due to neck pain and cervical changes within vertebral canal [20,21]. For O-VEMP and C-VEMP, 
further clinical experiences are needed to comprehend diverse challenges during their performance in pregnant 
patients. Fort better clinical correlations and objective evaluations in pregnant patients, the use of questionnaires such 
as Dizziness Handicap Inventory and Dizziness Severity Index are needed to have a deeper understanding of clinical 
manifestations and the limitation given by vertigo during pregnancy. An adequate correlation between questionnaires 
and vestibular testing would be useful to get a better understating of vestibular changes throughout pregnancy. 

3. Conclusion 

Several vestibular changes are mostly seen during pregnancy, most of them related to hormonal influx and electrolytic 
changes within the membranous labyrinth, macules, and semicircular canals. These changes can exacerbate vestibular 
disorders such as Meniere’s Disease, Benign Paroxysmal Positional Vertigo and Vestibular Migraine and may be 
clinically assessed on the vestibular testing including vHIT, Videonystagmography and VEMPS. Even though, evidence 
shows diverse results in vestibular testing, further studies are needed to get a better understanding about the anatomic 
and functional changes in the vestibular system of pregnant patients. 
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