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Abstract 
Objective. A study is made of the efficacy and adverse effects of retinoid therapy applied to the white lesions of 
proliferative verrucous leukoplakia (PVL). 
Material and methods. The results of retinoid therapy were evaluated in 17 patients diagnosed with PVL. Topical 
retinoids were used in 5 patients, in the form of two daily applications of 0.1% 13-cis-retinoic acid in orabase for an 
average of 6.17±3.13 months. Systemic retinoids were used in 11 patients, with the administration of 25 mg/day of 
acitretin in tablet form for an average of 5.41±2.02 months. One patient successively received the topical and systemic 
retinoid formulations. The course and results were evaluated on a blind basis by two investigators. The adverse effects 
of the medication were also assessed.  
Results. Clinical improvement was recorded for 7 lesions (38.8%) (six involving systemic treatment and one as a result 
of topical application). Clinical worsening was recorded in the same proportion (5 lesions with systemic therapy and 
two with topical treatment), while four lesions (22.4%) showed no changes (one lesion with systemic therapy and three 
with topical treatment). Adverse effects were documented in all the patients administered the systemic formulation, 
versus in only one patient administered topical retinoids. The most frequent problems were desquamation and pruritus. 
Conclusion. Although topical or systemic retinoic acid produces some improvement in about one-third of all patients 
with PVL, further studies are needed to assess the efficacy and safety of these products, in view of the important 
percentage of individuals who worsen despite therapy, and the frequent appearance of adverse effects. 
 
Introduction 
Proliferative verrucous leukoplakia (PVL) was first described by Hansen in 1985 (1). It is characterized by the 
appearance in the oral cavity of white plaques in multiple locations and with different forms of presentation 
(homogeneous, patchy, verrucous) that progress towards oral squamous cell carcinoma in over 70% of all cases (2) – 
with the successive appearance of multiple primary tumors (a phenomenon known as “field cancerization”) (3). The 
etiology of the process remains unclear, and the treatments used (analogous to those usually employed in the 
management of leukoplakia) appear to be scantly effective in controlling the disease – though few studies on the 
treatment of PVL can be found in the literature. Femiano et al. (4) used metisoprinol (inosine) associated to surgery, 
with good results, and better than those obtained with surgery alone. Among the treatments used, mention can be made 
of the CO2 laser, surgery, surgery associated to radiotherapy, cryotherapy, topical vitamins, bleomycin and 
photodynamic therapy with delta-aminolevulinic acid (ALA). 
The present study was designed to assess the efficacy and adverse effects of systemic or topical retinoid therapy applied 
to the white lesions of PVL. 
 
Material and Method 
The study was carried out in the Service of Stomatology of Valencia University General Hospital, with approval from 
the Clinical Research Committee and Ethics Committee of the center. 
Following usual clinical practice, use was made of retinoids (as 13-cis-retinoic acid 0.1% paste in orabase applied twice 
a day, or 25 mg acitretin tablets -Neotigason®- once a day) in 17 patients diagnosed with PVL. Other potential study 
candidates were not included because they failed to follow regular therapy (5 patients), abandoned the treatment 
prematurely (6 patients), or because the photographic records failed to meet the requirements for adequate assessment 
of the lesions (2 patients). Of the 17 patients finally included in the study, 5 received treatment with 0.1% 13-cis 
retinoic acid paste, 11 received 25 mg acitretin tablets, and one successively received the topical and systemic retinoid 
formulations. 
The necessary criteria for establishing the diagnosis of PVL were the following: simultaneous presence of several 
leukoplasic lesions in the oral cavity; distribution of the white lesions in different zones of the oral cavity, with the 
progressive occupation of large mucosal extensions; clinical follow-up of the lesions for at least two years or 
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confirmation of progression to squamous cell carcinoma in cases with shorter follow-up, and histological confirmation 
of hyperkeratosis associated or not to variable degrees of epithelial dysplasia. 
Women of child-bearing potential were not included in the study, due to the established teratogenicity of retinoids 
(category X of the United States FDA). 
Photographic registries were obtained of all patients to assess the changes following treatment (i.e., response to the 
medication). We retrieved photographs of 18 white lesions in 17 patients diagnosed with PVL, obtained before and after 
treatment with retinoic acid.  
We thus obtained 18 pairs of images (before treatment-after treatment) corresponding to the 17 included patients (two 
pairs of images were obtained in one patient). The images were subjected to evaluation on a blind basis by two 
investigators, with a view to identifying changes (improvement or worsening), or the absence of change as a result of 
treatment (Figures 1, 2 and 3). Investigators must evaluate changes in size and appearance of lesions, specifically 
changes from homogeneous to verrucous or vice versa, and changes in colour. Changes in number of leukoplakias per 
patient were not evaluated. In cases of disagreement, the criterion of a third investigator was requested. If disagreement 
persisted among all three evaluators, the patient was removed from the study. The concordance between the two initial 
evaluators was required to be ≥ 80%. 
The patient clinical histories were likewise used to register the adverse effects occurring during treatment with any of 
the retinoid formulations. The evaluation of adverse effects was made among all patients who had received some dose 
of retinoids (topical or systemic) (25 patients), independently of whether they were also included in the image study 
group or not. 
A descriptive statistical study was made (means and frequencies). Analytical statistics were not used, due to the 
presence of uncontrolled variables (severity or initial extent of the lesions, degree of dysplasia, previous carcinomas, 
etc.) that could have led to erroneous conclusions. 
 
 

  
 
Fig. 1. Improvement after treatment with retinoids. a: before treatment. b: after treatment. 
 

  
 
Fig. 2. Without changes after treatment with retinoids. a: before treatment. b: after treatment. 
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Fig. 3. Worsening after treatment with retinoids. a: before treatment. b: after treatment. 
 
 
Results 
The demographic and clinical dates of the patients are summarized in Table 1. 
 

n Age Sex Prev. 
treat. 

(a) 

Prev. 
OSCC 

(b) 

Diag. 
to 

treat. 
(c) 

Treat. 
(d) 

Dur. 
treat. 

(e) 

Objective 
improvement

(f) 

Adverse effects 

1 59 F 1 2 yes (2)  139 tabl. 6 no changes Desquamation, erythema, 
itching. Increased cholesterol 

and triglycerides 
2 67 M 1 5 yes (1) 156 tabl. 9 worse Hot flushes, photosensitivity. 

Increased cholesterol and 
triglycerides 

3 66 M 1 2 4 5 yes (5) 126 tabl. 8 improved Fragile nails, alopecia, 
desquamation, blurry vision 

4 64 F 5 6  no 76 tabl. 5 worse Dry eyes and ocular itching 
5 49 F 5 6 no 156 tabl. 4 improved Alopecia 
6 74 F no yes (1) 26 pom. 8 worse No 
7 85 F no yes (1) 60 tabl. 5 improved Pruritus 
8 48 F 5 no 68 tabl. 5 worse Hyperglycemia, desquamation, 

pruritus, alopecia 
9 70 F 3 5 no 56 tabl. 4 worse Dropout due to rectal bleeding 

and cramps 
9* 70 F 3 5 no 60 pom. 6 worse No 
10 73 M 5 no 24 tabl. 8 improved Alopecia 
11 56 M 5 1 no 124 tabl. 2 improved Desquamation, bleeding, 

itching 
12 45 M 5 1 no 24 tabl. 5 worse Very intense desquamation, 

pruritus 
13 47 F 5 no 144 pom. 4 no changes No 
14 75 F 5 no 35 pom. 11 improved Itching 
15 52 M no no 17 pom. 2 no changes No 
16 69 F no no 24 pom. 6 no changes No 
17 43 M 4 no 124 tabl. 4 improved Desquamation, pruritus. 

Increased cholesterol and 
triglycerides 

(a) Previous treatment: 1 topical corticoids. 2 systemic corticoids. 3 topical immunosuppressors. 4 retinoic acid. 5 laser vaporization. 6. conventional 
surgery; (b) Previous oral squamous cell carcinomas (number shown in parenthesis); (c) Time from diagnosis of the disease to start of treatment with 
retinoids; (d) Type of treatment with retinoids: pom=paste, tabl=tablets; (e) Duration of treatment with retinoids; (f) Evolution of the lesions 
according to the evaluators. *The rows headed by the number 9 correspond to the same patient. OSCC = oral squamous cell carcinoma. 
 
Table 1. Data of the patients included in the evaluation of photographic registries. 
 
The mean patient age was 61.44 years (range 43-85 years, standard deviation –SD- 12.49). Males were somewhat less 
numerous than females (41.2% versus 58.8%). This proportion persisted on considering the total series of 30 patients in 
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whom retinoic acid treatment in any of its forms had been indicated (56.6% females and 43.3% males). Mean time from 
the estimated beginning of disease (PVL) to the start of treatment with retinoids was 77.5 months (SD±58.7 months). 
As has been commented, PVL has a marked tendency to develop oral squamous cell carcinoma over time. In our study, 
5 patients had developed at least one such carcinoma: three patients had developed one lesion, one patient developed 
two, and another had developed as many as 5 successive carcinomas in different localizations of the oral cavity. All 
these carcinomas had developed previously to the introduction of treatments with retinoids. Two patients developed oral 
squamous cell carcinomas during the period in which they were receiving retinoic acid or in the period immediately 
after the end of treatment (3 months). These two patients had received systemic retinoids. The tumors were located in 
the cheek mucosa and left lateral margin of the tongue, respectively, and both were successive primary lesions: in one 
of the patients the tumor represented the second carcinoma, while in the other it corresponded to the third recorded 
lesion.  
The mean duration of retinoid treatment was 5.41 ± 2.02 months in the case of the systemic retinoids, and 6.17 ± 3.13 
months for the topical retinoids. Globally, the mean duration of treatment was 5.67 ± 2.37 months (range 2-11 months). 
The mean time from initial diagnosis of the disease to the start of retinoid treatment was about 6.5 years (80.11 months, 
range 24-156, SD ±51.06). 
Concordance between the initial evaluators was 94%.  Only in one case the third evaluator was required. So, no patients 
were excluded from the study because of disagreement between evaluators. These investigators detected clinical 
improvement in 38.8% of the evaluated lesions. Worsening was documented in the same proportion of lesions, while 
four lesions (22.4%) showed no changes after treatment. Of the 7 lesions that were seen to have improved, 6 had been 
treated with tablets and one with paste. As regards the lesions that worsened, 5 had been treated with tablets and two 
with paste. One of the lesions in which no changes were noted had been treated with tablets, and the other three with 
paste. 
The most frequent adverse effects were skin desquamation and pruritus. Alopecia was also common, as were slight 
elevations in serum cholesterol and triglycerides, fragile nails, hot flushes and blurry vision. All the patients 
administered systemic retinoid treatment suffered some type of adverse effect, and four of them had to suspend the 
treatment as a result: two because of intense pruritus, one due to asthma crisis, and one because of rectal bleeding. In all 
four patients the symptoms disappeared after suspending the medication. The recorded adverse effects are shown in 
Table 2. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 2. Adverse effects seen in the 25 patients treated with retinoids. 
 

 
Discussion 
Proliferative verrucous leukoplakia (PVL) manifests in the form of white lesions distributed over one or more locations 
within the oral cavity, and which are clinically and histologically indistinguishable from typical leukoplakia lesions. 
The disease can remain without change for years; it is therefore understandable that the treatments used for the white 
lesions of PVL are the same as those applied to leukoplakias. On the other hand, as a result of the refractory nature of 
the lesions, a broad range of therapeutic approaches known to have some effect in patients with leukoplakia have also 
been used to treat PVL. However, very few publications in the literature have specifically addressed the treatment of 
PVL. 
The published series of patients diagnosed with PVL include smokers. Hansen, in the study that described the disease 
for the first time (1), reported that 62% of the patients consumed tobacco in one form or other. Zakrewska et al. (5) in 
turn reported a 70% of smokers (7 of 10), while Silverman et al. (6) reported 31%. Bagán et al. (7) reported the lowest 
presence of smokers (23.3%). In our study, two of the 17 patients (11.8%) were smokers (both were women), while four 
were ex-smokers (23.6%) with a mean smoking cessation period of 9.75 years. All the patients in the study except two 
had received previous treatments for their oral lesions (laser, surgery or corticoids). In all of them the lesions failed to 
disappear or did not change despite treatment, or the lesions relapsed shortly after the end of treatment. This coincides 
with the observations of Hansen (1) who reported relapses despite treatment in 28 of 29 patients (radiotherapy, surgery, 
chemotherapy, multiple resections, laser, retinoids, other therapies). Silverman et al. (6), using surgery and surgery 

Frequent No. of 
patients 

Isolated No. of 
patients 

Pruritus (itching) 9 Asthmatic crisis 1 
Desquamation 8 Rectal bleeding 1 

Alopecia 5 Hyperglycemia 1 
Dyslipidemia 4 Joint pain 1 
Fragile nails 4 Cramps 1 
Hot flushes / reddening 3 Dry mouth 1 

Blurry vision 3 Photosensitivity 1 
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associated to radiotherapy, reported a percentage persistence of disease (live subjects with PVL or patients who died as 
a consequence of oral squamous cell carcinoma) of 85% after a mean follow-up of 11.6 years. These authors thus 
reported a 15% disease-free rate. Our series showed a greater female prevalence of PVL (56.6% females and 43.3% 
males) – in coincidence with the observations of Hansen, Bagán Silverman and Cabey.  
The primary objective of leukoplakia therapy should be the prevention of malignant transformation. Retinoids – which 
possess inhibitory action upon epithelial tissue proliferation and keratinization (8) – have been used in topical or 
systemic form for the treatment of leukoplakias. In our series we used 13-cis-retinoic acid for topical treatment and 
acitretin for sistemic treatment. Other retinoids as fenretinide were not considered in our study because it is not 
marketed nowadays in Spain.  Hong et al. (9) employed 13-cis-retinoic acid in 24 patients with leukoplakia at a dose of 
1-2 mg/kg/day during three months. They recorded improvement (lesion size reduction) in 16 patients (67%) though 
there were relapses 2-3 months after treatment. In our series, 6 of the subjects treated improved of the disease, though 5 
worsened despite of treatment, probably in relation to the progressive character of PVL. Silverman et al. (10) obtained 
complete resolution of the lesions in 44% of their patients using systemic vitamin A, while Sankaranarayanan et al. (11) 
reported the complete regression of precancerous lesions with systemic vitamin A in 52% of their patients. Although the 
improvement rates found by the authors are similar to our own (in the order of 50% among the patients administered 
systemic retinoids), we consider it significant that none of the mentioned studies reported worsening of the lesions in 
spite of (or because of) the treatment provided. Our hypothesis is that worsening reflects the natural course (i.e., 
progression) of PVL rather than worsening because of treatment. 
The results obtained on using topical retinoids for the treatment of leukoplakias, involving variable concentrations of 
tretinoin or isotretinoin in gel form (0.05% to 0.1%), are generally similar to those obtained with systemic retinoids. 
Shah (12) and Epstein et al. (13) obtained complete response in about 27% of their patients, with a partial response in 
54%. Boisnic et al. (14), using 0.1% retinaldehyde gel, observed the resolution of 17% of their leukoplakias, with 
improvement in 75%. The use of higher concentrations of topical isotretinoin induced a significant reduction of the 
leukoplakia lesions without causing local or systemic adverse reactions (15). Of note is the fact that authors such as 
Piattelli et al. (16) obtained some degree of favorable response in 100% of their patients treated with 0.1% isotretinoin. 
The results recorded in relation to topical treatment clearly differ from our own, since we observed improvement in only 
one patient, with worsening in two subjects, and no changes in another three patients. These differences again could be 
explained by the different evolutive pattern of leukoplakias compared with PVL. 
Overall, when considering the use of retinoids for the treatment of PVL, the most significant findings are perhaps the 
absence of clinical resolution of the white lesions in any of our patients (in contrast to the findings of other authors in 
patients with leukoplakias unrelated to PVL), and the worsening seen in a percentage of our patients despite the 
treatment provided (this not being observed or at least not reported by other authors who have used retinoids to treat 
leukoplakia). 
The mean time of leukoplakia evolution towards oral squamous cell carcinoma varies in the literature from 4.4 years 
according to Bagán et al. (3) to 11.6 years as documented by Silverman and Gorsky (6). The time from first carcinoma 
to successive carcinomas in PVL patients has only been documented by Bagán et al., who recorded a mean time from 
first to second oral squamous cell carcinoma of 19.20 ±13.41 months, and a mean time from second to third carcinoma 
of 17.47±6.63 months. Lodi et al (17) in a systematic review about treatment of leukoplakias concluded that none of the 
therapies evaluated (including retinoids) offered benefit versus placebo in preventing the malignant transformation of 
leukoplakia. In our study, the appearance of two carcinomas, one of them during the period of treatment and the other in 
the immediate posterior period, supports the hypothesis that retinoids do not modify the natural evolution of PVL to oral 
squamous cell carcinomas.  
A particularly relevant aspect of treatment with retinoids is its important toxicity, especially when administered via the 
systemic route. All our patients who received systemic retinoids suffered adverse effects associated to treatment, while 
in contrast only one patient in the topical treatment group experienced problems in the form of itching in the oral cavity. 
The most frequent adverse effects cheilitis, desquamation, pruritus, alopecia and rhinitis. Most of the adverse effects 
recorded in our series coincided with the known side effects of retinoids (pruritus, skin desquamation, alopecia, fragile 
nails, triglyceride alterations, etc). However, two of the patients suffered serious adverse effects not described in the 
Summary of Product Characteristics of the medication used. In effect, after three months of treatment, one of the 
patients administered 25 mg of acitretin/day developed intense rectal bleeding and cramps of the extremities that made 
standing and walking difficult. Suppression of the drug led to resolution of these manifestations. Another patient with 
the same treatment developed an asthmatic crisis related to acitretin.  
In conclusion, although topical or systemic retinoic acid offers some degree of improvement in a little over one-third of 
all patients with PVL, the large proportion of individuals who worsen despite treatment, and the high frequency of 
adverse effects, make it necessary to conduct experimental studies before indicating or contraindicating the use of 
retinoids for the treatment of proliferative verrucous leukoplakia. 
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