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Laryngostroboscopic findings in postmenopausal women
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Summary

Purpose of investigation: To describe the most frequent laryngostroboscopic findings in postmenopausal women. Materials and
Methods: A prospective cross-sectional study was performed in postmenopausal women. The subjects were divided into two groups ac-
cording to the presence or absence of changes in their voice pattern. All the subjects underwent a videolaryngostroboscopy examina-
tion. Stroboscopy parameters, presence of edema, and other findings were assessed. The groups were compared using the chi-square
and Fisher’s exact tests. Results: In total, 92 women were selected, 25 of whom reported changes in their voice pattern, 25 did not re-
port any changes, and 42 were excluded. When comparing the groups with and without changes in their voice pattern, a significant dif-
ference was found only in the thyroid-stimulating hormone levels (1.88 + 0.86 vs. 2.55 + 1.06, respectively; p = 0.023). No significant
differences were observed in any of the stroboscopy parameters, such as the presence of edema and other findings. Conclusion: Laryn-

goscopic findings in postmenopausal women are independent of changes in the voice pattern.
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Introduction

The aging population is a global phenomenon - a trend
that will always continue. Therefore, caring for the elderly
population’s health and quality of life has become the goal
of many healthcare policies [1].

At approximately 50 years of age, women enter a transi-
tion period, in which they go from menacme to senescence.
This period, known as perimenopause, is characterized by
menstrual irregularity, vasomotor symptoms, sleep disor-
ders, urogenital symptoms, loss of bone mineral density
(osteoporosis), and a greater risk of cardiovascular dis-
eases.[1]

It has been reported that the larynx can be a target for
hormonal changes during menopause, which can manifest
as a change in the voice pattern or dysphonia [2]. This could
be explained by the presence of sexual hormone receptors
in the larynx [3-5]. The term “dysphonia” refers to any dif-
ficulty and change in vocal emission that prevents natural
voice production due to behavioral or structural factors [6].

In the postmenopausal period, mainly in obese women,
the peripheral adipose tissue converts androstenedione, pro-
duced by the adrenal glands and the ovaries, into estrone,
which is a weak estrogen with only one-third of the potency
of estradiol [7]. This could lead to less evident voice
changes in postmenopausal obese women [8].

Few articles in literature assess the impact of the post-
menopausal period on the larynx and on vocal quality, par-
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ticularly studies describing laryngostroboscopic findings
[9-11].

This study aimed to describe the most frequent laryn-
gostroboscopic findings in postmenopausal women and
compare such findings between groups of women who did
or did not report voice changes in the postmenopausal pe-
riod.

Materials and Methods

This was a cross-sectional, prospective, observational study,
comprising 50 women in the postmenopausal period, that is, those
who had been in amenorrhea for at least 12 months. This study
was approved by the Local Ethics Committee (approval number
034/11), and the women who agreed to voluntarily participate
signed an informed consent form.

The women were randomly selected at the otolaryngology out-
patient clinic of a third-level hospital. Exclusion criteria were as
follows: previous and/or current hormone therapy, history of pre-
vious oophorectomy, history of previous irradiation of the pelvis,
rheumatological diseases, neurological diseases, pulmonary dis-
eases, hearing complaints or hearing loss, previous or current
smoking, aged > 70 years, routine use of inhaler medication, his-
tory of larynx surgery, dysphonia diagnosed before menopause,
history of regular alcoholism, body mass index (BMI) of >
30 kg/m?, thyroid-stimulating hormone (TSH) level of <
0.4 pUl/ml or > 4.5 pUI/ml, follicle-stimulating hormone
(FSH) level of <30.0 UI/l, and women who were unable to be ex-
amined by rigid-optic videolaryngostroboscopy.

The selected women were divided into two groups according
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Table 1. — Stroboscopic evaluations of periodicity, symmetry, amplitude, mucosal wave, glottal closure, and movement
of the vestibular, and arytenoid folds (cricoarytenoid joint) in groups A and B and in the total sample (n).
Group A [n (%)] Group B [n (%)] Total [n (%)] )4

Periodicity
Normal (regular) 16 (64.0) 16 (64.0) 32 (64.0) 1.00°
Changed 9(36.0) 9 (36.0) 18 (36.0)

Sometimes irregular 6 (66.7) 6 (66.7) 12 (66.7)

Almost always irregular 2(22.2) 2(22.2) 4(22.2)

Always irregular 1(11.1) 1(11.1) 2 (11.1)
Symmetry
Normal (regular) 15 (60.0) 12 (48.0) 27 (54.0) 0.570?
Changed 10 (40.0) 13 (52.0) 23 (46.0)

Sometimes irregular 2 (20.0) 5(38.5) 7 (30.4)

Almost always irregular 1 (10.0) 1(7.7) 2 (8.7)

Always irregular 7 (70.0) 7 (53.8) 14 (60.9)
Amplitude
Normal 14 (56.0) 12 (48.0) 26 (52.0) 0.777¢
Changed 11 (44.0) 13 (52.0) 24 (48.0)

Slight reduction 9 (81.8) 9(69.2) 18 (75.0)

Moderate reduction 2(18.2) 3(23.1) 5(20.8)

Severe reduction 0(0) 1(7.7) 14.2)

No visible change 0(0) 0(0) 0(0)
Mucosal wave
Normal 13 (52.0) 11 (44.0) 24 (48.0) 0.777
Changed 12 (48.0) 14 (56.0) 26 (52.0)

Slight reduction 11 (91.7) 9 (64.3) 20 (76.9)

Moderate reduction 1(8.3) 5(35.7) 6(23.1)

Severe reduction 0(0) 0(0) 0(0)

Absent 0(0) 0 (0) 0 (0)
Glottal closure
Normal (complete) 16 (64.0) 11 (44.0) 27 (54.0) 0.256°
Changed 9 (36.0) 14 (56.0) 23 (46.0)

Anterior chink 3(33.3) 12 (85.7) 15 (65.2)

Posterior chink 6 (66.7) 1(7.15) 7 (30.4)

Irregular chink 0(0) 0(0) 0(0)

Spindle chink 0(0) 1(7.15) 1(4.4)

Hourglass chink 0(0) 0(0) 0(0)

Incomplete 0(0) 0(0) 0(0)
Movement of vestibular folds
Normal and symmetric 8(32.0) 10 (40.0) 18 (36.0) 0.768°
Changed 17 (68.0) 15 (60.0) 32 (64.0)

Slight constriction 10 (58.8) 8(53.3) 18 (56.3)

Moderate constriction 6(35.3) 7 (46.7) 13 (40.6)

Complete constriction 1(5.9) 0(0) 1(3.1)
Arytenoid motion (cricoarytenoid joint)
Normal and symmetric 24 (96.0) 20.0 (80.0) 44 (88.0) 0.1922
Diminished 1 (4.0) 5(20.0) 6 (12.0)

Average 0(0) 5(100) 5(83.3) 0.167°

Poor 1 (100) 0 (0) 1(16.7)

a = chi-square test; b = Fishers exact test.

to the presence or absence of changes in their voice pattern. This
was done through subjective questioning: “Has your voice
changed? Has it become different compared to when you had reg-
ular menses?”

All the subjects underwent a videolaryngostroboscopy exami-
nation. First, the fundamental frequency (F0) was assessed using
a sustained “E” vocalization. Then, the oropharynx was anes-
thetized with 10% lidocaine and a dynamic video was recorded.
The examinations were performed by a single physician, with an
Otolaryngology Specialist Certification from the Brazilian Oto-

laryngology and Cervicofacial Surgery Association (ABORL-
CCF) and the Brazilian Medical Association (AMB). These ex-
aminations were further analyzed by two other laryngologists,
with at least ten years of experience in laryngology and certified
by ABORL-CCF and AMB. Interobserver evaluations were con-
ducted without the examiners having access to each other’s eval-
uations. Moreover, they were unaware of the group to which each
woman belonged. If there was any interobserver variation, a third
laryngologist with the same qualifications performed the evalua-
tion.
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Table 2. — Findings of edema in the vocal folds, edema in the free edges, and edema in the Reinke’s space in groups A

and B and in the total sample (n).

Group A [n (%)] Group B [n (%)] Total [n (%)] )4
Presence of edema in the vocal folds
No 14 (56.0) 14 (56.0) 28 (56.0) 1.000°
Yes 11 (44.0) 11 (44.0) 22 (44.0)
Presence of edema in the free edges of the vocal folds
No 17 (68.0) 17 (68.0) 34 (68.0) 1.000°
Yes 8(32.0) 8 (32.0) 16 (32.0)
Presence of edema in the Reinke’s space
No 12 (48.0) 17 (68.0) 29 (58.0) 0.252°
Yes 13 (52.0) 8(32.0) 21 (42.0)

a = chi-square test.

Table 3. — Findings of muscular atrophy of the vocal folds, thinning of the vocal folds, changes in color of the vocal folds,
presence of microvaricose veins in the vocal folds, and signs of laryngopharyngeal reflux in groups A and B and in the total

sample (n).
Group A [n (%)] Group B [n (%)] Total [n (%)] y
Muscular atrophy of the vocal folds
Absent 20 (80.0) 18 (72.0) 38 (76.0) 0.681°
Present 5(20.0) 7 (28.0) 12 (24.0)
Unilateral 1(20.0) 1(14.3) 2(16.7) 1.000°
Bilateral 4 (80.0) 6(85.7) 10 (83.3)
Thinning of the vocal folds
Absent 19 (76.0) 15 (60.0) 34 (68.0) 0.363°
Present 6 (24.0) 10 (40.0) 16 (32.0)
Unilateral 2(33.3) 2(20.0) 4 (25.0) 0.489°
Bilateral 4 (66.7) 8 (80.0) 12 (75.0)
Changes in coloration of the vocal folds
No (pearly-white) 16 (64.0) 15 (60.0) 31 (62.0) 1.000°
Yes 9(36.0) 10 (40.0) 19 (38.0)
Reddish 3(33.3) 0 (0) 3 (15.8)
Yellowish 4 (44.5) 4 (40.0) 8 (42.1)
Bluish 0 (0) 0 (0) 0 (0)
Opaque 2(22.2) 6 (60.0) 8 (42.1)
Presence of microvaricose veins in the vocal folds
No 4 (16.0) 3 (12.0) 7 (14.0) 1.000°
Yes 21 (84.0) 22 (88.0) 43 (86.0)
Signs suggesting laryngopharyngeal reflux
No 1(4.0) 7 (28.0) 8(16.0) 0.0542
Yes 24 (96.0) 18 (72.0) 42 (84.0)

a = chi-square test; b = Fishers exact test.

The following parameters were assessed in the stroboscopy ex-
amination: periodicity, symmetry, amplitude, mucosal wave, glot-
tal closure, vestibular fold motion, and arytenoid cartilage motion.
Edema in the vocal chords, edema in the free edge of the vocal
folds, and edema in the subepithelial space (Reinke’s space) were
also assessed. Other findings, such as muscular atrophy of the
vocal folds, thinning of the vocal folds, changes in the coloration
of the vocal folds, presence of microvaricose veins in the vocal
folds, and presence of signs suggesting laryngopharyngeal reflux,
were evaluated.

The data were transferred to an Excel 2007 spreadsheet and an-
alyzed with SPSS version 19.0 software. A descriptive analysis
of the groups was performed (total and groups A and B). Contin-
uous variables were expressed as mean, median, and standard de-
viation. The Mann—Whitney test was used for comparison. The
stroboscopic evaluations, the presence of edema, and other find-
ings were tabulated and described as absolute and relative values.

For such variables, the chi-square test and Fisher’s exact test were
used to compare the two groups. A statistical significance level of
p < 0.05 was established for all analyses.

Results

Laryngostroboscopy was performed in 92 post-
menopausal women, 25 of whom reported changes in their
voice pattern in the postmenopausal period and 25 of whom
did not report any changes, giving a total of 50 women; 42
women were excluded: 12 were former smokers, two had
chronic bronchitis and routinely used inhaler medication,
24 had BMI of >30 kg/m?, two had TSH level of >
4.5 pUl/ml, and two were unable to undergo the examina-
tion with rigid optics because of an intense gag reflex.
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Figure 1. — Image from a laryngostroboscopy examination show-
ing the presence of microvaricose veins (arrow).

Among the women who reported changes in their voice
pattern (group A) and those who did not (group B), there
were no significant differences in age (55.80 + 5.96 vs.
57.00 + 7.04 years, respectively), period with amenorrhea
(8.50 + 6.45 vs. 8.65 + 6.35 years, respectively), BMI
(24.90 £ 1.95 vs. 24.61 + 2.89 kg/m?, respectively), and
FSH levels (84.99 +£32.32; 91.07 + 36.27 mUI/ml, respec-
tively). There was a statistically significant difference be-
tween groups only in terms of TSH levels (1.88 + 0.86 vs.
2.55 + 1.06 pUl/ml, respectively; p = 0.023).

Regarding the stroboscopy findings, no statistically sig-
nificant differences were observed between Groups A and
B for any of the evaluated parameters (Table 1). In terms of
the presence of edema, the most prevalent type of edema in
group A was edema in the Reinke’s space (52%), whereas
in group B that change occurred in 32% of women, but with
no statistically significant difference between the two
groups (Table 2). In terms of the other findings, the authors
observed that 43 (86%) women had microvaricose veins
(Figure 1), and this was the most frequent laryngostrobo-
scopic finding, followed by 42 (84%) women who had
signs suggesting laryngopharyngeal reflux. No statistically
significant differences were observed for the other findings
between the two groups (Table 3).

Discussion

A reduction in the fundamental frequency of speech, par-
ticularly in women who do not undergo hormone replace-
ment therapy (HRT), is common in postmenopausal
women. This could be explained by a reduction in estro-
gens during that period [12]. D’haeseleer et al. [8] studied
three groups of women (premenopausal and post-
menopausal with and without HRT) and correlated the fun-
damental frequency of speech with BMI in each of those

groups. The authors concluded that in the non-HRT post-
menopausal group, a greater BMI was associated with an
increase in the fundamental frequency of speech, whereas
no such association was found in the other groups. This
could be explained by a higher estrogen production in the
adipose tissue [8]. This fact was the basis for us to exclude
women with a BMI of >30 kg/m? from the present study.

Hormonal dysfunctions of the thyroid gland, such as hy-
pothyroidism, can lead to hoarseness, vocal fatigue, and
edema of the vocal folds due to a deposition of mu-
copolysaccharide acids (myxedema). Hyperthyroidism can
cause vocal fatigue and fundamental frequency instability
[13]. Although groups A and B showed statistically signif-
icant differences only for the TSH level in this study, this
was not found to be relevant because all women had TSH
levels between 0.4 and 4.5 pUl/ml [14].

Abitbol et al. [9] observed that the movement of the
cricoarytenoid joint was diminished in postmenopausal
women aged > 65 years. When D’haeseller et al.[11] eval-
uated postmenopausal women, they excluded women aged
> 70 years. In the present study, the authors also chose to
exclude women aged > 70 years.

Only three previous studies have evaluated post-
menopausal women using laryngostroboscopy [9-11]. The
first was conducted by Abitbol et al. [9], in which the au-
thors described a menopausal vocal syndrome, character-
ized by the following symptoms: diminished vocal
intensity, vocal fatigue, and reduced range with loss of high
notes and of the timbre in both speaking and singing voice.
They conducted an observational and subjective study eval-
uating 100 postmenopausal women who had not previously
undergone HRT. Their sample included non-smoking
women, but the authors did not take into account the sub-
jects’ age, BMI, and profession. Findings such as muscular
atrophy, thinning of the vocal folds with reduced amplitude
and phase asymmetry during stroboscopy, loss of the
pearly-white color of the vocal folds, presence of mi-
crovaricose veins, and reduced mobility of the cricoary-
tenoid joint were only observed in women with dysphonia
complaints. In the present study, the authors observed the
same changes, but they were found in women both with
and without dysphonia complaints, with no statistically sig-
nificant difference between the groups.

Schneider et al. [10] conducted a study similar to this
one, but they only evaluated 24 postmenopausal women
with and without dysphonia complaints. They did not ex-
clude women undergoing HRT, smokers, or regular alco-
hol drinkers. Edema in the vocal folds, edema in the free
edges, and edema in the Reinke’s space were observed in
the group with dysphonia complaints. In the group without
dysphonia complaints, only one woman had edema in the
Reinke’s space. Regarding glottal closure, there was no sta-
tistically significant difference between the groups. These
kinds of edema were observed in the present study but with
a higher frequency and in both groups. This fact could be
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explained by the present larger sample, in addition to the
finding of edema in the vocal folds, particularly in the
Reinke’s space, in the postmenopausal period, which has
already been described in the literature [15]. Brunings et
al. [5] found estrogen and progesterone receptors only in
the vocal folds of women who had edema and laryngocele,
thereby associating a greater sensitivity of vocal folds af-
fected by edema to the estrogen and progesterone varia-
tions, which are typical during the postmenopausal period.

D’haeseller et al. [11] evaluated 34 premenopausal and
38 postmenopausal women according to both objective and
subjective parameters. The authors did not find any statis-
tically significant difference between the groups; however,
when stroboscopy findings in postmenopausal women were
separately considered, the most frequent change was in-
complete glottal closure in 76.9% of the women. In the
present study, the authors observed that 46% of the women
showed the same change. This difference in findings could
be explained by the use of a stroboscopic evaluation proto-
col that was different from the one adopted in the present
study. D’haeseller ef al. [11] used Remacle’s stroboscopy
evaluation protocol; moreover, the authors themselves per-
formed and evaluated the stroboscopy examinations.

Because of the difficulty in defining normal voice and
dysphonia and in evaluating a woman’s voice at the time of
the questionnaire and laryngostroboscopic examination, we
have merely questioned the participating women about any
changes in their voice patterns. Thus, dividing the women
into two groups had some limitations because many women
were not voice professionals and possibly had difficulties
answering whether their voices had changed in the post-
menopausal period. Ryan ef al. [16] found that the women
who most frequently noticed changes in their vocal quality
with hormonal variations were those who had vocal train-
ing and who were voice professionals, especially singers.

The present study aimed to check the occurrence of all
laryngostroboscopic findings previously described by other
authors [9-11]. When the present authors divided the
women into two groups, with and without changes in their
voice patterns in the postmenopausal period, they observed
that the most frequent findings in the group with changes
were signs suggesting laryngopharyngeal reflux, micro-
varicose veins in the vocal folds, changes in the motion of
vestibular folds, and presence of edema in the Reinke’s
space, with no statistically significant difference compared
to the group without voice pattern changes. Therefore, the
present authors can infer that women without complaints
of voice pattern changes in the postmenopausal period
showed larynx changes similar to those of women with
complaints.

Conclusion

The present study shows that larynx changes occur in the
postmenopausal period, and the authors believe that new

studies that prospectively evaluate only women who are
voice professionals in the pre- and postmenopausal periods
may correlate such larynx changes with the impact on voice
quality.
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