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Abstract
Background: This study evaluated the clinical use of a cortico-
steroid in three preparations (topical clobetasol propionate
ointment, clobetasol propionate in an oral analgesic base, and
clobetasol propionate in an adhesive denture paste).
Methods: Fifty-four patients (34 males and 20 females) with a
history of vesiculo-ulcero-erosive oral lesions were selected: 24
with oral erosive lichen planus and 30 with aphthae. The sub-
jects enrolled were randomly divided into three groups, each of
18 patients (10 with aphthae and 8 with lichen planus): the
first was treated with topical clobetasol propionate ointment
(0.05%) directly on the lesion(s) three times a day; the second
with clobetasol propionate in an adhesive denture paste in
equal amounts (1:1) two times a day; the third with clobetasol
propionate in an oral analgesic base (Orabase-B) in equal
amounts (1:1) two times a day. Each subject scored his or her
symptoms daily from most severe (7) to none (0) by verbal as-
sessments using a categorical scale.
Results: In all cases, the administration of the corticosteroid
was effective in producing remission of symptoms in each
group of patients. Significant differences (P∞0.05) between
groups were determined by the Kruskal–Wallis test. The Dunn
test was used in order to detect which group differs from the
others; clobetasol and adhesive denture paste correlated with
an early remission of pain in lichen and apthous lesions.
Conclusion: The results suggest that topical application of clob-
etasol in an adhesive denture paste is an effective drug for
symptomatic oral vesiculo-erosive and/or ulcerative lesions.

Key words: adhesive paste; clobetasol propionate; vesiculo-ul-
cero-erosive oral lesions
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The use of corticosteroids is indicated to reduce the symptoms and

the local effects of autoimmune oral mucous membrane diseases

(erosive lichen planus and aphthous stomatitis) (1–13). Topical corti-

costeroid drugs are often the mainstay in the treatment of oral in-

flammatory diseases. They are effective in that they help reduce

inflammation (14–20) and, more specifically, to reduce exudation of
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leukocytes and formation of soluble inflammatory mediators, while

helping to maintain cellular membrane integrity, inhibit phago-

cytosis and release of lysozymes from granulocytes and stabilize

the membranes of lysosomes that contain hydrolytic enzymes (15,

21–25).

The topical application of clobetasol propionate is promoted in

clinical stomatological practice because it produces a high level of

benefit with a minimal level of side effect when used properly.

Appropriate use does not cause hypothalamic-pituitary-adrenal

axis suppression (26–28). Clobetasol propionate (0.05%) is a very

potent corticosteroid based on vasoconstriction assay and, further-

more, has a low gastric absorption.

High-potency topical corticosteroids in an adhesive medium ap-

pear the safest and most effective treatment of oral lichen planus

(for a review see Ref. 29). Topical corticosteroids are the mainstay

of therapy also for aphtous ulcers (for a review see Ref. 13, 30).

Topical medications with mucosal adherence properties have

been used effectively with variable results. Such preparations in-

clude Orabase (31), Zylactin (32), cyanoacrylate (33) and bioadhesive

patches composed of a derivative of cellulose (34).

In this study, we evaluated the effects of topical corticosteroid

therapy in association with agents that increased the adhesion of

the active drug to the oral mucosal surface (35–36).

Furthermore, we evaluated the possibility of reducing the

amount of drug necessary to achieve clinical improvement and the

elapsed time to achieve oral mucosal healing.

Table 1. Site affected by oral lichen planus

Site Lichen planus RAS
No. of cases No. of cases

Tongue 9 9
Cheek 15
Floor 12
Alveolar mucosa 9

Table 2. Clinical data on oral lichen planus

No. of cases

Atrophic/erosive 21
Reticular 3

Table 3. Clinical data on aphthous lesions

Days

Healing time 7–10
Period of ulcer-free disease 15–40
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Fig. 1. Mean value scores for patients with aphthae using the verbal symp-
tomatology scale. The group utilizing the bioadhesive system presented with
clinical remission of recurrent aphthous ulcers (RAU) in 2–4 days, while the
group utilizing clobetasol propionate ointment alone achieved the same clin-
ical results in 6–9 days. In group three, where clobetasol propionate was
applied in an oral analgesic base (Orabase-B), the absence of symptoms was
achieved in 4–7 days.

Material and methods

Selection of cases

In the current study, we selected 54 patients (34 males and 20 females)

with a stated history of vesiculo-ulcero-erosive oral lesions for at least

2 years (Tables 1–3). Their ages ranged between 15 and 60 (average

age538.7) years. Criteria for exclusion from the study were: hematol-

ogical deficiencies, pregnancy, inflammatory bowel disease and im-

mune dysfunction.

Twenty-four of the patients related a history of oral erosive li-

chen planus (Tables 1 & 2); criteria of inclusion in this study were:

1) the clinical diagnosis of OLP, 2) the confirmation of the diagnosis

by oral biopsy; World Health Organization (WHO) criteria for the

histological diagnosis of OLP were applied to hematoxylin and eosin

(H&E) stained biopsy sections (37).

Thirty patients presented with a stated diagnosis of recurrent

aphthous ulcers (Tables 3 & 4); criteria of inclusion in this study

were the clinical features of the lesions as outlined by Lehner (38).
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Fig. 2. Mean value scores for patients with oral lichen planus using the
verbal symptomatology scale. Topical therapy in erosive lichen planus: the
group utilizing the bioadhesive system presented a complete clinical re-
mission in 6-13 days, while the group utilizing the clobetasol propionate
ointment alone achieved the same clinical results in 10–14 days. In group
three, where clobetasol propionate was applied in an oral analgesic base
(Orabase-B), the absence of symptoms was achieved in 7–10 days.

No patient in this group had any hematological abnormality, such

as deficiency of iron, vitamin B12 or folate.

All aphthous patients had active ulcers at the time of commenc-

ing their experimental therapy. In addition, in each case of lichen

and aphthous lesions symptoms, location of lesions and clinical his-

tory were carefully recorded. A photograph of the lesion was also

obtained.

The study design was approved by the Local Ethics Committee

and all patients signed a written informed consent form.

Study design

The subjects enrolled in this study were randomly divided into three

groups: The first group was treated with topical clobetasol propi-

onate ointment (0.05%) directly on the lesion(s) three times per day.

This group consisted of 18 patients, of which 8 had a working

diagnosis of oral lichen planus, while the remainder (n510) had a

history of recurrent oral ulcerations of the aphthous type. The sec-

ond group was treated with clobetasol propionate in an adhesive

denture paste in equal amounts (1:1) with applications being done

twice daily. Eighteen patients were assigned to this particular

group, which was further characterized by 10 individuals with re-
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current aphthous ulcers and 8 patients with erosive oral lichen

planus. The third group (18 patients: 10 with aphthae and 8 with

lichen planus) was treated with clobetasol propionate in an oral

analgesic base (Orabase-B) in equal amounts (1:1), which was ap-

plied twice daily directly to the site of the lesion. The authors chose

to use 0.05% clobetasol ointment in Orabase-B and an adhesive

denture paste twice daily because it had been associated with an

adhesive paste and to prevent the effects of overdosage.

The study was a double-blind trial; after use, the containers were

weighed to limit the amount of each clobetasol preparation use (10

mg), in order to avoid a dose-related effect.

Patients affected by recurrent aphthous stomatitis (RAS) only

applied the clobetasol at the start of a crop of new ulcers. All pa-

tients maintained daily records of their symptoms, from the lesions

before and after starting the trial.

The adhesive denture paste contained inactive ingredients, includ-

ing sodium carboxymethyl cellulose, copolymeric vinyl methyl ether

and maleic anhydride calcium, as well as polyvinyl pyrrolidone, poly-

ethylene oxide, microcrystalline cellulose and erythrocin lacquer and

petrolatum. The Orabase-B, on the other hand, contained an active in-

gredient, benzocaine (20%), and an inactive component of a plasti-

cized hydrocarbon gel, guar gum, cellulose gum, tragacanth gum, pec-

tin, as well as preservatives and a flavoring agent.

Equal amounts of clobetasol propionate ointment and adhesive

were mixed on a dry, smooth surface immediately prior to appli-

cation. The mixture was applied with a cotton swab directly to the

ulcer or painful mucosal site, in particular after meals.

Each of the three groups were examined each day when symp-

toms were present, and each subject was asked to score his or her

symptoms from most severe (7) to none (0) by verbal assessments.

To measure pain, subjects used a categorical scale to measure initial

pain, with a subsequent evaluation denoting change in pain. A vis-

ual analog scale (VAS) (39) was used; it consisted of a 10 cm line

containing equidistant subdivisions with the following associated

notations: 75aggravated pain, 65pain before treatment, 55

marked, 45moderate, 35mild, 25light, 15very light and 05no

pain. There was no significant difference for severity of symptoms

score and/or pain among the three groups of patients at entry.

Every morning serum and urine from all patients were analysed

for electrolytes and glucose concentration. Blood pressure was

measured twice daily.

Statistical analysis

The data were analysed using the Stanton A. Glantz statistical soft-

ware (version 3.0 for MS-DOS), using the rank-based nonparametric

tests of Kruskal–Wallis and Dunn.
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Table 4. Mean and standard deviation (SD) of symptomatology score in 54 patients

Group 1: clobetasol Group 2: clobetasol and adhesive paste Group 3: clobetasol and Orabase

Average∫SD Average∫SD Average∫SD

Case 1 lichen 3.93∫1.94 Case 1 lichen 3.64∫2.17 Case 1 lichen 3.86∫1.88
Case 2 lichen 4.00∫1.96 Case 2 lichen 1.29∫2.02 Case 2 lichen 3.00∫2.45
Case 3 lichen 2.43∫2.24 Case 3 lichen 1.93∫2.40 Case 3 lichen 3.00∫2.45
Case 4 lichen 3.07∫2.16 Case 4 lichen 1.93∫2.40 Case 4 lichen 3.00∫2.45
Case 5 lichen 2.71∫2.43 Case 5 lichen 1.29∫2.02 Case 5 lichen 1.93∫2.40
Case 6 lichen 3.50∫2.07 Case 6 lichen 1.29∫2.02 Case 6 lichen 3.00∫2.45
Case 7 lichen 3.43∫2.03 Case 7 lichen 1.93∫2.40 Case 7 lichen 3.07∫2.16
Case 8 lichen 4.21∫2.01 Case 8 lichen 3.79∫2.01 Case 8 lichen 3.86∫1.88
Case 9 RAS 2.00∫2.35 Case 9 RAS 0.71∫1.73 Case 9 RAS 1.71∫2.43
Case 10 RAS 2.36∫2.31 Case 10 RAS 0.64∫1.65 Case 10 RAS 1.07∫2.06
Case 11 RAS 2.71∫2.55 Case 11 RAS 0.79∫1.85 Case 11 RAS 1.07∫2.06
Case 12 RAS 1.14∫2.03 Case 12 RAS 0.93∫1.86 Case 12 RAS 1.93∫2.40
Case 13 RAS 1.14∫2.03 Case 13 RAS 1.07∫2.06 Case 13 RAS 1.71∫2.43
Case 14 RAS 2.00∫2.35 Case 14 RAS 0.71∫1.73 Case 14 RAS 1.07∫2.06
Case 15 RAS 2.36∫2.31 Case 15 RAS 1.07∫2.06 Case 15 RAS 1.29∫2.02
Case 16 RAS 2.36∫2.31 Case 16 RAS 0.93∫1.86 Case 16 RAS 1.71∫2.43
Case 17 RAS 2.00∫2.35 Case 17 RAS 0.71∫1.73 Case 17 RAS 1.93∫2.40
Case 18 RAS 1.50∫2.14 Case 18 RAS 0.93∫1.86 Case 18 RAS 1.07∫2.06

Results

The administration of the corticosteroid in all cases was effective

in producing remission of symptoms in each group of patients.

Every day no side effects at the systemic level were noted, including

fluid and electrolyte disturbances, hyperglycemia, glycosuria or hy-

pertension. No patient reported heartburn during treatment.

Using the VAS pain scores, an excellent response occurred in all

patients with aphthous ulcers treated with the bioadhesive system:

the healing times of this group (score50) was 3.5∫0.5 (range 2–4)

days for clobetasol and adhesive paste (Fig. 1), 4.4∫1.2 (range 4–7)

days for clobetasol and Orabase-B and 6.6∫1.6 (range 6–9) days for

clobetasol ointment alone (Table 4).

In cases of erosive lichen planus, the group utilizing the bioad-

hesive system presented a complete clinical remission (score50) in

8∫2.8 (range 6–13) days (Fig. 2). In group one, where clobetasol

propionate ointment alone was applied, the same clinical results

were achieved in 12.5∫1.6 (range 10–14) days. In group three, where

clobetasol propionate was applied in an oral analgesic base (Oraba-

se-B), the absence of symptomatology was achieved in 8∫2.8 (range

7–14) days.

Before treatment subjects were asked to record daily the history

of their symptoms and the usual time for healing of lesions and to

compare this healing time with that using clobetasol and adhesive

denture paste. The treatment with clobetasol reduced the healing

times in most patients – more significantly in the group treated

with the adhesive denture paste. The range varied from 5 to 7∫3.4

days in patients treated with topical clobetasol and adhesive paste

for erosive lichen planus and from 2 to 4∫2.2 days for aphthous
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ulcers (Table 5). Use of clobetasol and Orabase-B resulted in healing

times from 3 to 5∫2.4 days for erosive lichen planus and from 1 to

3∫2.2 days for aphthous ulcers (Table 5). The time for healing

using clobetasol alone varied from 2 to 4∫1.1 days for erosive lichen

planus and from 1 to 2∫1.1 days for aphthous ulcers (Table 5).

Ten cases (7 in the bioadhesive denture paste group) presented

clinical features of an acute pseudomembranous candidiasis char-

acterized by white, soft plaques along the surface of the mucosa

that could be wiped off, revealing an erythematous base. The pa-

tients had minimal symptoms. This particular side effect was

treated effectively with an antifungal (miconazole) used in conjunc-

tion with chlorhexidine (0.12%), which produced resolution quickly.

In these cases, patients were monitored regularly thereafter for can-

didiasis or treated prophylactically with appropriate antifungal

agents (40–42). Fungal hyphae were detected using periodic acid–

Schiff (PAS) stain on smears prepared directly at chair side.

Significant differencies (P∞0.05) between groups were deter-

mined by the rank-based Kruskal–Wallis test. Furthermore, the

Dunn test was used in order to detect which group differed from

Table 5. Data on the average time of symptoms

Before treatment After treatment
Days for relief Days for relief
of symptoms of symptoms

Lichen
Clobetasol alone 15.2∫1.2 12.5∫1.6
Clobetasol and Orabase 14.8∫1.2 10.8∫2.3
Clobetasol and adhesive denture paste 15.1∫1.3 8∫2.8

Aphthous ulcers
Clobetasol alone 8.3∫1.2 6.6∫1.6
Clobetasol and Orabase 8.7∫1.5 4.4∫1.2
Clobetasol and adhesive denture paste 8.1∫1.5 3.5∫0.5
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Table 6. Dunn’s test in all cases

Difference of
rank averages Standard error Q* P,0.05

Clobetasol alone vs clobetasolπadhesive paste 20.47 5.23 3.912 Yes
Clobetasol alone vs clobetasolπOrabase 7.44 5.23 1.423 No
ClobetasolπOrabase vs clobetasolπadhesive paste 13.03 5.23 2.490 Yes

*Q is the numerical result of Dunn’s formula

Table 7. Dunn’s test in cases of aphthous ulcers

Difference of rank
averages Standard error Q P,0.05

Clobetasol alone vs clobetasolπpaste 17.90 3.91 4.576 Yes
Clobetasol alone vs clobetasolπOrabase 7.00 3.91 1.789 No
ClobetasolπOrabase vs clobetasolπadhesive paste 10.90 3.91 2.786 Yes

Table 8. Dunn’s test in cases of lichen planus

Difference of rank
averages Standard error Q P,0.05

Clobetasol alone vs clobetasolπpaste 9.25 3.52 2.631 Yes
Clobetasol alone vs clobetasolπOrabase 3.31 3.52 0.942 No
ClobetasolπOrabase vs clobetasolπadhesive paste 5.94 3.52 1.689 No

the others: clobetasol and adhesive denture paste correlated with an

early remission of pain in lichen and apthous lesions (Tables 6–8).

Discussion

The primary aim of this paper was to show that a new formulation for

topical application of glucocorticoids would be effective in managing

common oral mucous membrane diseases, namely oral erosive lichen

planus and recurrent aphthous stomatitis (RAS). The results of our

study indicate the clear benefit of using adhesive systems – in par-

ticular, clobetasol combined with denture paste adhesive applied

twice daily. Alternatively, the earlier phases of each episode produced

resolution with an application three times per day for the first 2 days

and once daily thereafter (2 days) with bioadhesive denture paste.

This latter compound has excellent bioadhesive properties due to its

high molecular weight (greater than 100,000), polymer chain flexi-

bility, a great number of carboxylic groups and the ability to form hy-

drogen bonds at pH 4 and 5 (16, 24, 43–46).

The adhesive denture paste proved to have good stability and

bioadhesive properties over a 12 h period of time, in particular over

the buccal mucosa. It also provided a slow drug release over the

local area during this time span.
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Mean healing time of oral aphthous ulcers was 6.6∫1.6 days for

clobetasol alone, 4.4∫1.2 days for clobetasol and Orabase, and only

3.5∫0.5 days for clobetasol and denture adhesive paste. The painful

symptomatology of oral erosive lichen planus disappeared in

12.5∫1.6 days in patients treated with clobetasol alone, in 10.8∫2.3

days in patients treated with clobetasol and Orabase, and in 8∫2.8

days in patients treated with clobetasol and adhesive denture paste.

Patients reported the beneficial effect of this new mixture: it

permitted accelerated healing of aphthous ulcers or erosive lesions;

in fact, before treatment when subjects were asked about the usual

time for healing and the anticipated or hoped for healing time using

clobetasol and adhesive denture paste, their anticipated time was

longer. The actual healing rate improvement was reduced to 5 days

from 7∫3 days for erosive lichen planus and to 2 days from 4∫2

days for aphthous ulcers.

Several double-blind placebo-controlled studies showed the

safety and efficacy of topical clobetasol propionate in the treatment

of oral vesiculo-ulcero-erosive lesions. Clobetasol ointment (0.05%)

in an adhesive base provided complete remission of signs and symp-

toms in 56–75% of patients with oral lichen planus (28, 47, 48). The

most common local therapy for aphthous ulcers uses glucocortico-

ids, including hydrocortisone, triamcinolone, fluocinonide, beta-me-

thasone, flumethasone, and clobetasol (6). Clobetasol ointment

(0.05%) in an adhesive paste used two to three times daily provided
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complete remission with no major side effects in five of seven pa-

tients with persistent major RAS (28).

Seven (36%) of the 18 patients (i.e., more than a third) treated

with clobetasol in denture paste developed thrush and had to be

treated with an antifungal. This is a common complication. There

was a statistically significant difference for this complication, com-

pared with that observed with the other two treatments. The per-

sistent contact of corticosteroid in denture paste with oral mucosa

probably causes local immunosuppression and leads to candidosis.

The results, therefore, show the greater level of effectiveness for

the combined use of clobetasol ointment in association with a den-

ture adhesive versus a topical steroid alone or in combination with

benzocaine-containing Orabase (P∞0.05). This study, however, was

carried out on a small number of patients; studies on a larger series

of subjects are needed to confirm these data.

References

1. Sircus W, Church R, Kelleher J. Recurrent aphthous ulceration of the
mouth: a study of the natural history, aetiology, and treatment. Q J Med
1957; 26: 235–49.

2. Ferguson MM. Treatment of erosive lichen planus of the oral mucosa
with depot steroids. Lancet 1977; 2: 771–2.

3. Lozada F. Prednisone and azathioprine in the treatment of patients with
vesiculo-erosive oral diseases. Oral Surg Oral Med Oral Pathol 1981; 52:
257–60.

4. Olson JA, Greenspan J, Silverman S. Recurrent aphthous ulcerations.
Calif Dent Assoc J 1982; 10: 53–7.

5. Scaglione F, Falchi M, Bichisao E, Fraschini F. Flumethasone pivolate
(Locorten) in the treatment of oral diseases. Drug Exp Clin Res 1985;
11: 523–6.

6. Scully C, Porter SR. Recurrent aphthous stomatitis: current concepts of
etiology, pathogenesis and management. J Oral Pathol Med 1989; 18:
21–7.

7. Hutchinson VA, Angenend JL, Mok WL, Cummins JM, Richards AB.
Chronic recurrent aphthous stomatitis: oral treatment with low-dose in-
terferon alpha. Mol Biother 1990; 2: 160–4.

8. Meiller TF, Kutcher MJ, Overholser CD, Niehaus C, Depaola LG, Siegel
MA. Effect of an antimicrobial mouth rinse on recurrent aphthous ulcer-
ations. Oral Surg Oral Med Oral Pathol 1991; 72: 425–9.

9. Santis HR. Aphthous stomatitis and its management. Curr Opin Dent
1991; 1: 763–8.

10. MacPhail LA, Greenspan D, Greenspan JS. Recurrent aphthous ulcers in
association with HIV infection: diagnosis and treatment. Oral Surg Oral
Med Oral Pathol 1992; 73: 283–8.

11. Vincent SD, Lilly GE. Clinical, historic, and therapeutic features of
aphthous stomatitis. Oral Surg Oral Med Oral Pathol 1992; 74: 79–86.

12. Eversole LR. Immunopathology of oral mucosal ulcerative, desquamat-
ive and bullous diseases. Oral Surg Oral Med Oral Pathol 1994; 77: 555–
67.

616 J Oral Pathol Med 30: 611–7

13. Ship JA. Recurrent aphthous stomatitis. Oral Surg Oral Med Oral Pathol
1996; 81: 141–7.

14. Vivier AD, Stoughton RB. Acute tolerance to effect of topical glucocort-
icosteroids. Br J Dermatol 1976; 94: 25–32.

15. Byny RH. Withdrawal from glucorticoid therapy. N Engl J Med 1976;
295: 30–2.

16. Lozada-Nur F, Silverman S. Topically applied fluocinonide in adhesive
base in the treatment of oral vesiculo-erosive diseases. Arch Dermatol
1980; 116: 898–901.

17. Pedersen A, Klausen B. Glucorticoids and oral medicine. J Oral Pathol
1984; 13: 1–5.

18. Plemons J, Rees T, Zachariah N. Absorption of a topical steroid and
evaluation of adrenal suppression in patients with erosive lichen planus.
Oral Surg Oral Med Oral Pathol 1990; 69: 688–93.

19. Brown RS, Bottomley WK. Combination immunosuppressant and topical
steroid therapy for treatment of recurrent major aphthae. Oral Surg Oral
Med Oral Pathol 1990; 69: 42–4.

20. Voute AB, Schulten EA, Langendijk PN, Kostense PJ, Van Der Waal I.
Fluocinonide in an adhesive base for treatment of oral lichen planus.
Oral Surg Oral Med Oral Pathol 1993; 75: 181–5.

21. Gip L, Fredrikkson T. Controlled double-blind study of corticoid-salicylic
acid ointment (EMD 28 828). Curr Ther Res 1975; 18: 804–11.

22. Streeten DH, Phil D. Corticosteroid therapy. JAMA 1975; 232: 944–8.
23. Goodman LS, Gilman AG. The pharmacological basis of therapeutics.

New York: MacMillan Publishing Co, 1985: 1272–7, 1463–85.
24. Pimlott SJ, Walker DM. A controlled clinical trial of efficacy of topically

applied fluocinonide in the treatment of recurrent aphthous ulceration.
Br Dent J 1983; 154: 174–7.

25. Helfer EL, Rose LI. Corticosteroids and adrenal suppression: characteriz-
ing and avoiding the problem. Drugs 1989; 38: 838–45.

26. Carruthers JA, August PJ, Staughton RCD. Observations on the systemic
effect of topical clobetasol propionate ointment. Br Med J 1975; 4: 203–
4.

27. Westerhof W. Treatment of bullous pemphigoid with topical clobetasol
propionate. J Am Acad Dermatol 1989; 20: 458–61.

28. Lozada-Nur F, Huang MZ, Zhou G. Open preliminary clinical trial of
clobetasol propionate ointment in adhesive paste for treatment of
chronic oral vesiculoerosive diseases. Oral Surg Oral Med Oral Pathol
1991; 71: 283–7.

29. Carrozzo M, Gandolfo S. The management of oral lichen planus. Oral
Dis 1999; 5: 196–205.

30. MacPhail L. Topical and systemic therapy for recurrent aphthous stoma-
titis. Semin Cutan Med Surg 1997; 16: 301–7.

31. Stoy PJ. The use of topical applications in the treatment of inflammatory
conditions of the oral mucosa. Dent Practit 1966; 16: 444–7.

32. Rodu B, Russell CM. Performance of a hydroxypropyl cellulose film for-
mer in normal and ulcerated oral mucosa. Oral Surg Oral Med Oral
Pathol 1988; 65: 699–703.

33. Jasmin JR, Giamarchin MM, Benaiche NJ. Local treatment of minor
aphthous ulceration in children. J Dent Children 1993; 60: 26–8.

34. Mahdi AB, Coulter WA, Woolfson AD, Lamey PJ. Efficacy of bioadhesive
patches in the treatment of recurrent aphthous stomatitis. J Oral Pathol
Med 1996; 25: 416–9.

35. Polano MK, Ponec M. Dependence of corticosteroid penetration on the
vehicle. Arch Dermatol 1976; 112: 675–80.

36. Vickers CFH. Existence of reservoir in the stratum corneum. Arch
Dermatol 1963; 88: 20–3.

37. WHO Collaborating Centre for Oral Precancerous Lesions. Definition of



Topical glucocorticoids and oral vesiculo-ulcero-erosive lesions

leukoplakia and related lesions: an aid to studies on oral precancer. Oral
Surg Oral Med Oral Pathol 1978; 46: 518–39.

38. Lehner T. Autoimmunity in oral disease with special referrence to recur-
rent oral ulcerations. Proc R Soc Med 1968; 61: 515–24.

39. Khandwala A, Van Inwegen RG, Alfano M. 5% Amlexanox oral paste,
a new treatment for recurrent minor aphthous ulcers. Oral Surg Oral
Med Oral Pathol Oral Radiol Endod 1997; 83: 222–30.

40. Lozada-Nur F., Silverman S., Migliorati C. Adverse side effects associ-
ated with prednisone in the treatment of patients with oral inflammatory
ulcerative diseases. J Am Dent Assoc 1984; 109: 269–70.

41. Lehner T. Oral thrush or acute pseudomembraneous candidiasis: a
clinicopathologic study of forty-four cases. Oral Surg Oral Med Oral
Pathol 1964; 18: 27–37.

42. Cawson RA. Chronic oral candidosis, denture stomatitis, and chronic
hyperplastic candidosis. In: Winner HI, Hurley R, eds. Symposium on
Candida infections. Edinburgh: Livingstone, 1966; 138–53.

43. Durrani MJ, Todd R, Andrews A, Whitaker RW, Greenberg E, Benner

617J Oral Pathol Med 30: 611–7

SC. Carbopol resins in pharmaceutical applications. 19th Intern Symp
Control Rel Bioact Mater 1992, 19: 411 (abstr).

44. Bremecker KD, Strempel H, Klein G. Novel concept for a mucosa ad-
hesive ointment. J Pharm Sci 1984; 73: 548–52.

45. Yotsuyanagi T, Yamamura K, Akao Y. Mucosa-adhesive film containing
local analgesic. Lancet 1985; 2: 613.

46. Nagai T. Topical mucosal adhesive dosage forms. Med Res Rev 1986; 6:
227–42.

47. Rodstrom P, Hakeberg M, Jontel M, et al. Erosive oral lichen planus
treated with clobetasol proprionate and triamcinolone acetonide in Orab-
ase: a double-blind clinical trial. J Dermatol Treat 1994; 5: 7–10.

48. Carbone M, Conrotto D, Carrozzo M, Broccoletti R, Gandolfo S, Scully C.
Topical corticosteroids in association with miconazole and chlorhexidine
in the long-term management of atrophic-erosive oral lichen planus: a
placebo-controlled and comparative study between clobetasol and fluo-
cinonide. Oral Dis 1999; 5: 44–9.


