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Abstract Introduction Laryngeal leukoplakia corresponds to a white lesion in the mucosa
developed by the deposit of keratin in the epithelium, potentiated by chronic smoking.
It is considered a preneoplastic lesion. Surgery is the most adopted treatment;
however, non-surgical treatment is advocated by some authors.
Objective To evaluate the effectiveness of vitamin A in the management of vocal fold
leukoplakia.
Methods Patients with videolaryngoscopy diagnosis of vocal fold leukoplakia were
selected. The endoscopic images were photographed and with the aid of the ImageJ
software (National Institutes of Health, Bethesda, MD, USA), the proportion of the size
of the leukoplakia was calculated. Eligible patients were prescribed 50,000U of vitamin
A, twice daily for 2 months, at which point videolaryngostroboscopy was repeated for
comparative analysis between pre and posttreatment. The efficacy of the treatment
was classified as: outcome I – complete improvement of the lesion, outcome II – partial
improvement, and outcome III – no difference or increased lesion size.
Results Fifteen patients (eight women, seven men) were included, six of whom had
bilateral lesions. Smoking was reported in 86.8% of patients. Complete improvement of
the lesion was found in 7 cases (33.4%, outcome I), partial improvement in 6 (28.6%,
outcome II), and worsening of the injury in 8 (38.1%, outcome III). Of the latter, 6
underwent microsurgery; histopathology indicated absence of dysplasia in 3, and mild
dysplasia in 3.
Conclusions In this study, the treatment with vitamin A at a dose of 100,000 IU daily
for 2 months was effective in reducing the laryngeal leukoplakia size in 62% of cases.
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Introduction

Leukoplakia corresponds to awhite lesion of themucosa that
beginswith abnormal epithelial deposition of keratin.1 In the
larynx, there is a predilection for the vocal folds (►Fig. 1),
which is considered, by some authors, a preneoplastic le-
sion.1,2 For others, however, the rate of malignant transfor-
mation is lower than 20%, making it difficult to correlate it to
a high potential for malignancy.3 In a review of the histologi-
cal slides of 136 patients (208 biopsies) with laryngeal
leukoplakia, Isemberg et al.4 showed absence of dysplasia
in 110 slides (53%), moderate dysplasia in 38 (18%), and
severe dysplasia in 31 (15%). After 30 months of follow-up,
malignant transformation was found in 3.7% of patients
without dysplasia, in 10% of patients with moderate dyspla-
sia, and in 18% of patients with severe dysplasia. Thus, they
highlighted the importance of maintaining constant surveil-
lance in patients with vocal fold leukoplakia, even in those
whose histological reports did not show dysplasia.

A smoking habit and alcoholism are the main indepen-
dent risk factors, with a synergistic effect, in the etiopatho-
genesis of malignant and premalignant laryngeal lesions.5,6

Vaezi et al.7 stated that there is an increase of 23% in the risk
of cancer for every 5 years of active smoking, associated
with an increase of 17% when alcoholism is also present. For
other authors, these rates are higher, around 67% in
smokers.8

Leukoplakic lesions of the larynx can be found in one or
both vocal folds. Other injuries associatedwith smokingmay
also be present, such as Reinke’s edema and polyps.9 In
leukoplakia, complementation of the exam with laryngos-
troboscopy is mandatory, since it shows the vibratory con-
ditions of the mucous wave, pointing toward the best
treatment. Persistence of the intact mucous wave indicates
superficial lesion, leading to the possibility of conservative
clinical treatment, to avoid permanent dysphonia, especially
in voice professionals, as well as hospital procedures under
general anesthesia, in at-risk patients. On the other hand, the
decrease or absence of a mucous wave indicates progression
of the lesion to the deeper layers of the epithelium and is
potentially related tomalignancy.10,11 In these cases, surgery

is the preferred treatment, to define early treatment based
on the diagnosis.

Vitamin A has been used in the clinical treatment of
laryngeal and oral leukoplakia. Its use is justified by its
numerous and important actions in the body. Vitamin A is
a micronutrient that belongs to the group of fat-soluble
vitamins, acting on vision (enabling the adaptation of night
vision), in the immunological system (by stimulating phago-
cytosis, activating cell-mediated cytotoxicity, increasing the
expression of interleukin-2 receptors, stimulating the selec-
tive release of interleukin-1 by monocytes, and increasing
the percentage of auxiliary T-lymphocytes and “natural
killer” –NK cell markers) and being anticarcinogenic (by
suppressing the malignant phenotype and inhibiting cell
proliferation).12,13

Vitamin A also plays an important role in tissue differen-
tiation, growth, and maintenance, especially in the upper
airways, where retinoic acid receptors are identified in the
nuclei of epithelial cells. Due to its inhibitory action over
keratinization, it has been used in oral actinic keratitis and
leukoplakia. In vitamin A deficiency, squamous epithelial
metaplasia can be observed, as demonstrated by Tateya
et al.14 in an experimental study in rats with vitamin A
deficiency, whose immunohistochemical study of the vocal
folds revealed overexpression of keratin 10 and transgluta-
minase (TGase 1). In the respiratory epithelium, vitamin A
induces and controls mucus differentiation.11

Several studies have tested the effectiveness of the use of
retinoid, both topical and oral, in leukoplakic lesions of the
mouth, with satisfactory results.15,16However, recurrence of
lesions is often reported after drug withdrawal. Neverthe-
less, in the proposal for the treatment of leukoplakia with
retinoic derivatives, we must consider the possible adverse
effects of the medication, such as conjunctivitis, hypertri-
glyceridemia, and a possible teratogenic effect, since the dose
and time of treatment vary widely between different
studies.17,18

There are few studies about the treatment for laryngeal
leukoplakiawith vitamin A. Most of themwere performed in
previous decades, and the topic was incomprehensibly aban-
doned over the years, even with the proof of its benefits by
several authors, such as laryngeal papillomatosis recur-
rence19,20 and well-differentiated squamous cell carcino-
ma.20–22 An interesting study performed by Issing in
199723 evaluated the efficacy and toxicity of vitamin A in
the treatment of laryngeal leukoplakia. The patients were
treated with 300,000 IU/day of retinyl palmitate in the 1st

week, reaching up 1,500,000 IU/day in the 5th week in
patients with no response to treatment. Complete lesion
remission was observed in 15 of 20 patients (75% of cases),
partial remission was recorded in 5 patients, while 3 of the
patients relapsed. The authors found no toxicity even at high
doses. With these results, the authors emphasize that retinyl
palmitate has substantial activity in laryngeal leukoplakias.
In contrast, using daily vitamin A doses of 90,000 IU, Okur
et al.24 did not succeed in eliminating laryngeal lesions.

Therefore, it is observed that the studies are scarce and
present contradictory results. So, the objective of the presentFig. 1 Leukoplakia in right vocal fold.
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study was to evaluate the effectiveness of the initial clinical
treatment with vitamin A on leukoplakia lesions of the vocal
folds with a dosage of 100,000 units/day for 2 months.

Material and Methods

Longitudinal cohort study with patients treated at the voice
disorders outpatient clinic of University Sao Paulo State Uni-
versity (Unesp), Botucatu Medical School, between 2018 and
2020, with a video-laryngoscopy diagnosis of vocal fold leu-
koplakia, who were selected after signing a free and informed
consent form. All patients completed a questionnaire contain-
ing information related to vocal symptoms, systemic diseases,
and demography. They subsequently underwent a videolar-
yngoscopy using a rigid telescope with 8mm in diameter and
70° (Asap, Germany) or a 3.5-mm flexible nasofibroscope
(Olympus, Japan), coupled to an XE-50, Eco V 50W X-TFT/USB
image capture system (ILO Electronic GmbH, Carl Zeiss,
Germany), Asap microcamera (Germany), lapel microphone
(Leson, Brazil) and stroboscopic light source (Endo - Strobo-
scope, Atmos, MedizinTechnik GmbH & Co KG, Germany). The
mucous wave was described as present, decreased, or absent,
and symmetric or asymmetric. Patients with decreased or
absent mucous wave were excluded from the study and were
submitted to direct laryngoscopy for surgery.

The exams were recorded, and the vocal folds were
photographed during inspiration, in complete abduction.
From these images, with the aid of the ImageJ software
(National Institutes of Health, Bethesda, MD, USA), the
proportion of the size of the leukoplakia was calculated.
Initially, the size of the affected vocal fold was calculated,
tracing a longitudinal line from its insertion in the anterior
glottic commissure to the corresponding vocal apophysis
(►Fig. 2). A second longitudinal line was drawn at the limits
of the leukoplakia plate (►Fig. 3), considering its longest axis.
Once the size of the vocal fold and the size of the leukoplakia
had been determined, the program provided us with the
percentage of the lesion size (%), in the respective vocal fold.

Patients eligible for the study and diagnosed with vocal
fold leukoplakia were treated with 50,000 IU of vitamin A,
twice daily, for 2 months. The patients were informed about
the possible adverse effects of the vitamin A and were

instructed to interrupt the treatment and return to the
service if any presented. Other measures included education
on the need to quit smoking and drinking, avoid vocal abuse,
and take proton pump inhibitors (20mg Omeprazole twice
daily for 2 months). After 2 months, all of them were
submitted to a new anamnesis to assess symptoms progres-
sion, and to do a comparative videolaryngostroboscopy.

For the interpretation of treatment effectiveness, the
outcomes were divided into three groups: I - complete
improvement (absence of injury after treatment); II - partial
improvement (decrease in the extent of the lesion); III - no
difference or increased lesion size.

The endoscopic laryngeal diagnoses were analyzed blindly
to treatment by two laryngology-experienced professionals.

Patients who did not have any regression in the size of the
leukoplakia lesion, had increase in the lesion or who pro-
gressed to change in the mucosal wave were referred to
microsurgery by direct laryngoscopy.

The exclusion criteria were patients with laryngeal mo-
niliasis, patients with strong suspicion or confirmation of
laryngeal neoplasia, and patients with hypersensitivity to
retinoids and with suspected pregnancy.

The researchwas approved by the Human Research Ethics
Committee of the Sao Paulo State University (Unesp), Botu-
catu Medical School under protocol number 4.572.784.

Statistical Methodology

The paired Student-t test was used to verify whether there
was significant difference between the proportions of the
area affected by the lesion before and after treatment with
vitamin A, considering a significance level of 0.05%.

Results

During the study period (2018–2020), 45 patients with
laryngeal leukoplakia were diagnosed, 24 of whom were
excluded for not meeting the inclusion criteria. The study
started with 21 patients with laryngeal leukoplakia who
underwent treatment with vitamin A. Of these, 6 did not
return probably due to the beginning of the COVID-19

Fig. 2 ImageJ software. Longitudinal measurement of the size of the
right vocal fold (yellow line).

Fig. 3 ImageJ software. Longitudinal measurement of the size of the
leukoplakia in right vocal fold (yellow line).
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pandemic, thus bringing the sample size to 15 patients (8
women and 7men). Of these, 6 patients had bilateral lesions,
totaling 21 vocal folds. During the use of the medication,
none of them reported adverse effects related to the dose of
vitamin A administered.

Smoking was reported by 11 patients (73.4%), and smok-
ing associated with alcoholism was reported by 2 patients
(13.4%). Analyzing the patients who abandoned addiction,
we found four in outcome I, two in outcome II, and two in
outcome III.

►Table 1 depicts the percentage of the vocal folds affected
by leukoplakia (%) before and after treatment, as well as the

outcomes. Complete improvement of the lesionwas seen in 7
cases (33.4%, outcome I), partial improvement in 6 cases
(28.6%, outcome II), and worsening of the lesion in 8 cases
(38.1%, outcome III).

Patients who did not improve after conservative treatment
using vitamin A underwent direct laryngoscopy for resection
of the leukoplakia. Among the eight subjects in this situation,
six had microsurgery in the period. The pathology indicated:
absence of dysplasia (n-3) and mild dysplasia (n-3).

►Table 2 shows the mean (standard deviation [SD]) of
the extent of the leukoplakia pre and posttreatment with
vitamin A, confirming the effectiveness of vitamin A in the

Table 1 Size of vocal folds (in pixels) and of leukoplakia, percentage of the fold involved (%) before and after treatment, and final
result

Vocal
Fold

Pre-Vitamin A
treatment

Post-Vitamin A
treatment

Size of
vocal fold

Size of
leukoplakia

Lesion
percentage
%

Size of
vocal fold

Size of
leukoplakia

Lesion
percentage
%

Outcomes

1 238 90 37.82 465 351 75.48 III

2 293 137 46.76 215 125 58.14 III

3 316 35 11.08 257 56 21.79 III

4 334 71 21.26 252 72 28.57 III

5 132 116 87.88 275 251 91.27 III

6 263 47 17.87 263 53 20.15 III

7 332 146 43.98 246 111 45.12 III

8 251 149 59.36 207 125 60.39 III

9 132 33 25.00 187 45 24.06 II

10 227 135 59.47 317 147 46.37 II

11 277 83 29.96 273 44 16.12 II

12 226 117 51.77 287 96 33.45 II

13 297 122 41.98 315 68 21.59 II

14 402 194 48.26 384 102 26.56 II

15 301 62 20.60 314 0 0 I

16 147 28 19.05 129 0 0 I

17 233 40 17.17 337 0 0 I

18 234 78 33.33 320 0 0 I

19 264 102 38.64 299 0 0 I

20 265 117 44.15 302 0 0 I

21 312 182 58.33 293 0 0 I

Table 2 Mean, and median size of leukoplakia lesion pre and postvitamin A treatment

Statistics Percentage of lesion size (%) p-value

Pre-vit A Post-vit A Difference between pre- and post-vit A

Mean (SD) 38.75 (18.75) 27.10 (27.06) �11.65 (21.80) 0.038�

Median
(min–max)

38.64
[11.08; 87.88]

21.79
[0.00; 91.27]

�13.84
[�58.33; 37.66]

�paired Student-t test, p< 0.05
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non-surgical treatment of leukoplakia, data also illustrated
in ►Fig. 4 of the box plot.

Discussion

Mostof thepatients included in this studyweresmokers (87%),
which is indicative of the relevanceof this agent in theorigin of
leukoplakia, identified in both genders. The effects of smoking
on the laryngeal mucosa have been extensively studied by
several authors. Its association with alcohol, an important
vasodilator, facilitates the penetration of the harmful compo-
nents of cigarettes, increasing the susceptibility of the airway
epithelium to its thermal effect.5,6,25,26 In our study, eight
smoking patients abandoned their habit after starting treat-
ment. When reviewing the results of these patients, we noted
that four of them progressed to the outcome I, with complete
cure, two fell into outcome II, with partial improvement, and
two others progressed to outcome III, with no improvement.
The small number of patients did not allow us to evaluate the
effects of abandoning addiction on the reduction of the size of
the leukoplakia. The short follow-up timeof 2monthswas also
another limiting factor, considering the long period of expo-
sure to tobacco.

The treatment of leukoplakia is discussed by many
authors, with no consensus. Among the proposed treat-
ments, there is surgical excision by various techniques
(scalpel, cryotherapy, photodynamic therapy, laser or vapor-
ization), drug treatment, topical or systemic (antiinflamma-
tory drugs, antifungal, retinoic, carotenoid, folic acid),
abandonment of aggravating addictions (cigarette and alco-
hol), and monitoring.4,8,16,18,27 In our study, we evaluated
the non-surgical treatment of vocal fold leukoplakia with
vitamin A, and we noted that 62% of the lesions disappeared
completely (34%) or showed partial improvement (28%) after
treatment, with statistical difference in the pre and post-
treatment moments in favor of using the medication
(►Table 1). However, in eight vocal folds, there was an
increase in the size of the leukoplakia (38%).

The literature is scarce regarding research using vitamin A
in laryngeal leukoplakia, with it being more studied for oral
lesions. Stich et al.18 described the effects of vitamin A in 21
patients with oral leukoplakia who received 200,000 IU of
vitamin A, twice a week for 6 months, while another group
received placebo. In the group treated with vitamin A, they
found that 57.1% had complete remission of the lesion and
none developed new leukoplakia, against 3% and 21%, re-
spectively, in the placebo group (33 patients).

Initial studies with vitamin A in laryngeal lesions date
fromprevious decades. Issing et al.23 evaluated in 20 patients
with laryngeal leukoplakia, the response to the use of
300,000 IU retinol palmitate in the 1st week, followed by
1,500,000 IU until the 5th week in patients refractory to
treatment. The 18-month follow-up of patients who had
total or partial response to the proposed therapy, with a
maintenance dose of 150,000 IU, showed that 75% of the
patients had complete remission and 25% partial remission.
The authors highlight the beneficial effects of retinol palmi-
tate in the treatment of leukoplakia, especially in patients in
whom surgery is not possible or unwanted.

The recommended daily dose of vitamin A in adults, in
cases of hypovitaminosis, varies between 100,000 IU and
300,000 IU, with no exact determination of the duration of
use. In the treatment of leukoplakia, the authors also use
many different doses, such as 90,000 to 300,000 IU per day or
week, andmost studies do not clarify the duration of use.We
used 100,000 IU/day during 2 months, and we have not
identified any cases of overdose or intoxication in our
patients. Therefore, this dosage was considered safe and
effective in the medical treatment of laryngeal leukoplakia.
Using vitamin A in doses similar to those used in our study,
however for benign lesions (nodules and polyps), Okur
et al.24 did not succeed in eliminating laryngeal lesions
with 90,000 IU per day for 2 months.

In addition to doubts related to the dosage of vitamin A,
most studies refer to oral or non-laryngeal lesions. Therefore,
taking into account the similarities of such lesions, conser-
vative treatments ended up being extrapolated also for
glottic lesions. In a systematic review that included 14
studies and 909 patients, Lodi et al.16 analyzed interventions
in oral leukoplakia in the prevention of cancer. In this study,
several types of treatments were included, such as surgical
(laser and cryotherapy) and medications, including β-caro-
tene, herbal extracts, non-steroidal antiinflammatory drugs,
and vitamin A. Among the three works by authors who used
vitamin A systemically, two demonstrated benefits, and the
third did not when compared with placebo.

In oral leukoplakia, several authors describe a high recur-
rence of lesions in patients who have stopped using vitamin
A. Hence the importance of a longer follow-up. In our study,
this information cannot be obtained because the research
was limited to the 2-month treatment period. Many of the
patients return periodically for a longer period to the present
day; however, we do not have data for all of them.

In our study, the presence of the mucosal wave, identified
by laryngostroboscopy, was mandatory in recruiting
patients eligible for non-surgical treatment. We consider

Fig. 4 Box plot concerning lesion size pre- and post-treatment with
vitamin A.
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this evaluation extremely important as an indication of the
normal conditions of the epithelium and of the superficial
layers of the lamina propria. The presence of a superficial
lesion on the mucosa, affecting only the epithelium, enables
the persistence of the mucus-regulating wave. However, in
deeper lesions, there is a decrease in its amplitude or even
absence, in more severe cases, and that is a red flag for the
presence of carcinoma. El-Demerdash et al.10 evaluated 46
patients, with a total of 60 laryngeal leukoplakias. Patients
underwent preoperative videostroboscopy, analyzing the
amplitude of the mucosal wave vibration, symmetry, and
wave propagation over the lesion. The sensitivity and speci-
ficity in predicting invasive disease, based on the absence or
reduction of the mucosal wave, was 96.8 and 92.8%, respec-
tively, with an accuracy of 95%. With such results, although
the presence of changes in the mucosal wave is not conclu-
sive for the diagnosis of a malignant lesion, this change must
be considered important in the therapeutic decision.

In 2017, Rzepakowska et al.11 evaluated 175 patients with
laryngeal lesions considered to be premalignant, malignant,
or with irregularities in the vocal folds. All were submitted to
preoperative videolaryngostroboscopy. At the end of the
study, the authors identified high sensitivity values for the
detection of malignant and premalignant lesions based on
stroboscopic features, which was considered a good screen-
ing method to guide the initial management of laryngeal
lesions.

We highlight here some limitations of this study that
deserve further discussion. We used proton pump inhibitor
for all patients with laryngeal leukoplakia seeking to elimi-
nate acid laryngitis, another important causal factor of
inflammatory processes in the laryngeal mucosa. We under-
stand that isolated gastroesophageal reflux can cause laryn-
geal lesions and that leukoplakia is one of them.28 According
to some authors, patients with gastroesophageal reflux and
leukoplakia in the vocal folds may present improvement of
the lesions with the treatment of proton inhibitor.29 We
understand that in themethodology of our research, it would
have been interesting to have yet another study group,
composed of patients who took only vitamin A and no
pump inhibitor, to make sure of its benefits when used
exclusively; however, the small number of patients made it
impossible to add this group.

Other limitations of this study include the time of treat-
ment and follow-up to detect possible relapses. The doses
used could also be compared with smaller doses to deter-
mine the minimum effective dose.

From the above, it is clear that the treatment with vitamin
A in leukoplakia, although it has been studied for decades, is a
subject with many fronts that are still little investigated and
that deserve additional studies related to the type of injury,
doses, duration of use, and time of follow-up.

Conclusion

In the present study, the treatment with vitamin A at a dose
of 100,000 IU daily for 2monthswas effective in reducing the
laryngeal leukoplakia size in 62% of cases.
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