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Effects of isotretinoin use on vocal fold mucosa:
An experimental study
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ABSTR ACT

ÖZ

Objectives: This study aims to examine vocal fold epithelial
changes related to use of isotretinoin.

Amaç: Bu çalışmada izotretinoin kullanımı ile ilişkili vokal
kord epiteli üzerindeki değişiklikler incelendi.

Materials and Methods: Between April 15, 2019 and May
15, 2019, a total of 12 healthy adult female Wistar albino
rats (aging 7 to 8 months, weighing 200 to 250 g) were used
in this study. Totally, 0.5 to 1 mg/kg/day isotretinoin was
given, orally by gavage, to eight Wistar albino rats in the
experimental group. The four rats in the control group were
not administered any drugs and were observed during for
four weeks. A histopathological examination was performed
to evaluate the presence of epithelial inflammation, keratosis,
atrophy, and necrosis in the vocal fold epithelium.

Gereç ve Yöntemler: Bu çalışmada 15 Nisan 2019 - 15 Mayıs
2019 tarihleri arasında 12 sağlıklı erişkin dişi Wistar albino
sıçan (yaş 7 to 8 ay, ağırlık 200 to 250 g) kullanıldı. Deney
grubundaki sekiz Wistar albino sıçana, oral olarak gavaj
yoluyla toplam 0.5 ila 1 mg/kg/gün izotretinoin verildi.
Kontrol grubundaki dört sıçana herhangi bir ilaç verilmedi
ve dört hafta boyunca takip edildi. Vokal kord epitelinde
meydana gelen epitelyal enflamasyon, keratoz, atrofi ve
nekroz varlığını değerlendirmek için histopatolojik inceleme
yapıldı.

Results: The extent of inflammation did not significantly
differ between the two groups. All epithelial linings from both
groups showed epithelial atrophy. The experimental group
showed orthokeratotic hyperkeratosis in all the vocal folds.
The granular layer was also increased in all of these vocal folds.
None of these changes were observed in the vocal folds of the
control group.

Bulgular: Enf lamasyon derecesi açısından iki grup
arasında farklılık gözlenmedi. Her iki grupta tüm epitelyal
katmanlarda epitelyal atrofi izlendi. Deney grubunda
tüm vokal kordlarda ortokeratotik hiperkeratoz saptandı.
Granüler tabaka da, bu vokal kordların tümünde artmıştı.
Kontrol grubunun vokal kord epitelinde bu değişikliklerin
hiçbiri gözlenmedi.

Conclusion: A four-week isotretinoin treatment increased the
granular layer of the epithelium and keratosis in the vocal folds
of rats.

Sonuç: Dört haftalık izotretinoin tedavisi, sıçanlarda
epitelin granüler tabakasını ve vokal kordların keratozunu
artırdı.
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Systemic administration of isotretinoin is a
revolutionary development in acne treatment, and it has
been used clinically for about 35 years.[1,2] Isotretinoin
is a synthetic vitamin A analog which suppresses the
sebaceous gland activity and microbial colonization.[3,4]
The most common adverse effects of isotretinoin are
mucocutaneous changes including dry skin, dry eyes,
and nasal changes.[5-9] Other adverse effects include
gastrointestinal, hepatic, hematological, skeletal, and
neurological problems.[10]
Although it seems that isotretinoin use is not an
important problem for voice problems, case reports
have been published on this topic.[11-13] In addition, the
Owners’ Manual to the Voice for singers states that
isotretinoin use can cause loss of agility, breathy tone,
and loss of high notes.[14]
To the best of our knowledge, there has been no
previous reports on the effects of isotretinoin on the
healthy larynx in the English literature. However, there
have been studies on the efficacy of isotretinoin use
on laryngeal papillomatosis and the prevention of the
recurrence of head and neck cancers, implying some
benefits of its use.[17] As epithelial surfaces are the main
tissues affected by the adverse effects of isotretinoin,
the vocal folds and, specifically, their vibratory function
may be affected during treatment. In the present study,
we aimed to examine vocal fold epithelial changes
related to use of isotretinoin in a rat model.
MATERIALS AND METHODS
This experimental study was approved by the
Istanbul Bezmialem University Experimental Animal
Research Ethics Committee (date/no: 2019/21) and
conducted in the animal experiment laboratory of the
institution.
Between April 15, 2019 and May 15, 2019, a
total of 12 healthy adult female Wistar albino rats
(aging 7 to 8 months, weighing 200 to 250 g) were used
in the study. Eight Wistar albino rats in the experimental
group were given 0.5 to 1 mg/kg/day isotretinoin, which
was administered orally by gavage for four weeks.
The dose was split into two equivalent doses and
administered in the morning and evening. The four rats
in the control group were not administered any drugs
and were only observed for four weeks. All animals
had free access to food and water ad libitum. They
were kept under controlled environmental conditions
of 25°C under a 12-h light-dark cycle. At the end of
four weeks, the rats were sacrificed with high-dose
ketamine (150 mg/kg) anesthesia. The larynges of all
animals were removed intact and stored in 10% (v/v)
buffered in formalin solution and, then, were evaluated

by an expert pathologist. The specimens were cut
into 5-mm-thick sections. Standard tissue processing
methods were performed, and the sections were stained
with hematoxylin and eosin. A histopathological
examination was performed to evaluate the presence of
epithelial inf lammation, keratosis, atrophy, and necrosis
in the vocal fold epithelium.
Statistical analysis
Study power and sample size calculation were
performed using the G*Power version 3.1 software
(Heinrich-Heine Universität Düsseldorf, Düsseldorf,
Germany). The type 1 error rate was set at 0.05 with
a confidence interval (CI) of 95%. The type 2 error
rate was set at 0.2 with a CI of 80%. Accordingly, the
desired sample size was six for each group. No statistical
analysis was performed in the study.
RESULTS
This experimental study was completed with 12 rats
per protocol. A total of 300 specimens were evaluated
histopathologically. The scores of the histopathological
parameters are given in Table 1. No macroscopic
differences were evident between the larynges
of the experimental and control groups. However,
microscopically, three types of epithelial cells were
detected in the vocal folds of the control group. The
ventral part of the glottis was composed of striated
ciliary epithelium adjacent to the loose connective
tissue. The free margins of the vocal folds and adjacent
areas were covered by striated non-ciliated columnar
epithelia. The arytenoid region and adjacent areas were
covered by striated squamous epithelia that were thinner
on the arytenoid cartilage. The experimental group
exhibited similar histopathological features.
Both groups exhibited typical epithelial linings and
basal membranes. The extent of inf lammation on the
Table 1
Pathological examination results of chronic inflammation
Study Group

Control Group

1

+

+

3

+

+

Animal
2
4

+
+

5

+

7

+

6
8

+
+

+
+
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Table 2
Pathological examination results of epithelial atrophy
Animal
1

Study Group

Control Group

+

+

2

+

4

+

6

+

3

5
7
8

+

+

granular layer also increased in all of these vocal folds
(Table 3 and Figure 2). None of the vocal folds in
the control group showed these changes (Table 3 and
Figure 3). No necrosis was found in any of the laryngeal
specimens.
DISCUSSION

+

+
+

+
+

vocal cord epithelial did not significantly differ between
the two groups (Table 1). All epithelial linings from
both groups showed epithelial atrophy (Table 2). The
results were similar in all rats.
The study group showed orthokeratotic
hyperkeratosis in all the vocal folds (Figure 1). The

The vocal fold is composed of epithelial, lamina
propria, and muscular layers. The epithelial lining
is composed of stratified squamous epithelia. The
lamina propria has three divisions: the superficial,
intermediate, and deep layers. The area between the
epithelial lining and superficial lamina propria, also
called Reinke’s space, is the major component required
for the formation of mucosal waves during phonation.
In addition, the stratified squamous structure protects
the superficial lamina propria against mechanic
trauma.[18-20] It has been proposed that the vocal
fold epithelium has also a biomechanical function in
phonation.[17,18] In addition, the vocal fold epithelium

Table 3
Pathological examination results of orthokeratotic
hyperkeratosis and granular layer increase
Study Group

Control Group

1

+

-

3

+

-

Animal
2

4

5
6
7

Figure 1. Orthokeratotic hyperkeratosis (H-E, ¥400).

Figure 2. Granular layer increase (H-E, ¥200).

8

+
+

+

-

+
+
+

Figure 3. Epithelial lining and granular layer in control group
(H-E, ¥400).
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is important for ion transport and viscosity.[23] Mucosal
waves should be symmetrical and regular on both
vocal folds to achieve a healthy voice. Diseases which
affect the epithelial lining, such as Reinke’s edema and
leucoplakia, cause dysphonia without causing closure
problems, but interfere with the wave formation.
Increased amplitude, decreased amplitude asymmetric
waves, and the absence of waves cause dysphonia.[24]
The loss of epithelial lining was experimentally shown
to cause dehydration and irregular mucosal waves
due to loss of ion transportation function.[21] Previous
studies on conjunctiva and nasal mucosa showed that
isotretinoin caused dehydration. We consider that it
can be possible for the vocal fold mucosa, as well.
Previous studies have indicated that isotretinoin
decreases saliva f low[26] and reduces goblet cells in the
conjunctive and nasal epithelia.[5,6] It has been proposed
that the energy required to drive small amplitude
oscillation of the vocal cord, which is designated as
the phonation threshold pressure (PTP), depends on
the biomechanical properties, including the thickness,
elasticity, and viscosity of the vocal cords.[27,28] The PTP
ref lects how easy it is to phonate and the health of the
vocal folds.[24-26] Considering hydration and viscosity
and their linear relationships with PTP, the PTP can
theoretically be lowered by hydration of the vocal folds
after lowering the viscosity.[27,31]
There has been published cases stating that
isotretinoin use may cause hoarseness in patients.[11-13]
In addition, Owners’ Manual to the Voice for singers
includes information about possible effects on
isotretinoin on voice.[14] Busso and Serrano[11] and
Duarte et al.[12] reported that, after cessation of
isotretinoin use, hoarseness resolved. These results can
be attributed to mucosal dehydration which leads to a
decrease in the wave formation and an increase in the
effort for phonation by changes in PTP.
With regard to changes in the epithelial linings
observed in the present study, isotretinoin may adversely
affect the tissue healing in the larynx. This effect
should be also studied further, particularly in voice
professionals who work with heavy vocal loads, since
recurrent phonotrauma may become worsen by the
isotretinoin effects.
To the best of our knowledge, this is the first study
to examine the effects of isotretinoin on the vocal fold.
We believe that this study would facilitate further
researches and suggest that isotretinoin should be used
carefully in vocal performers. On the other hand, the
main limitations of this study are its small sample
size, relatively short follow-up, and the lack of electron
microscopic analysis.

In conclusion, isotretinoin treatment for four weeks
increased the granular layer of the epithelium and
keratosis. Nonetheless, to reach definitive conclusions
about the effects of isotretinoin use on the vocal fold
mucosa of humans, high-resolution digital imaging and
stroboscopic analyses should be performed in human
studies with large cohorts and longer follow-up periods.
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