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ABSTRACT

At present, evidence based approach for management of oral leukoplakia is lacking.
Leukoplakia, a potentially malignant condition of the oral cavity has increased risk for oral
cancer. When treated in early stages, the chances of malignant transformation can be reduced.
In spite of several treatment options available, there is no specific and appropriate one for
reducing the malignant transformation of the leukoplakia. Tobacco and alcohol abuse is
associated with increased risk of development of oral leukoplakia. Surgical intervention for
management of oral leukoplakia is a promising approach, but minimizing the risk of malignant
transformation is uncertain. On the other hand, medical treatment that includes inconclusive
use of chemo-preventive agents such as carotenoids, vitamin C & E, polyphenols, bleomycin,
photodynamic therapy are more attractive especially in preventing malignant transformation of
oral leukoplakia. Non-surgical treatment overweighs surgical approach in terms of non-
invasiveness, good aesthetic outcome, tolerance on the part of the patient without considerable
side effects and used when surgical approach is denied or contra-indicated. The aim of this
review article is to discuss different non-surgical treatment options for oral leukoplakia.
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INTRODUCTION:

Oral leukoplakia (OL), as defined by the
World Health Organization (WHO), is a
predominantly white lesion of the oral
mucosa that cannot be characterized as any
other definable lesion.[*?3] Leukoplakia is
most commonly associated with tobacco
use, although idiopathic forms are also
seenf®3 An international working group

has amended the earlier WHO definition as

follows: "The term leukoplakia should be
used to recognize white plaques of
questionable risk having excluded (other)
known diseases or disorders that carry no

risk for cancer".[*]

Leukoplakias that are found most
commonly are homogeneous and benign.
Homogeneous forms are mostly white, are
uniform flat & thin in appearance with

shallow cracks of surface keratin, and have

Corresponding Author: Dr Siddharth Kumar Singh Email: dentslko@gmail.com



Singh et al,2022; 8(1):3-14

a smooth, wrinkled, or corrugated surface
with a consistent texture throughout!
Non-homogeneous forms, are also called as
speckled  leukoplakia ~ or  nodular
leukoplakia and are mainly white or mixed
white and red lesion (erythroleukoplakia)
with an irregular texture that may be flat,
nodular, exophytic, or papillary/verrucous
and more likely to be potentially
malignant.[*¢"1 Histologic characteristics of
both types of leukoplakia are variable and
may include orthokeratosis or parakeratosis
of various degrees, mild inflammation, and

variable degrees of epithelial dysplasia.l®!

Leukoplakia is different from other forms
of white patches such as thrush or lichen
planus because it can, in due course,
develop into oral cancer. Within 15 years,
about 0.3% to 17.5% of people with
leukoplakia will develop into malignancy,
while the rates of five-year cumulative
malignant transformation range from 1.2 to
14.5%. a common type of skin cancer.>1¥]
The probability of developing cancer from
leukoplakia depends on the size, shape, and
appearance of abnormal cells.[*¥l The aim
of this paper is to present a review of the
various non-surgical treatments of oral

leukoplakia.

Diagnostic & risk factors and diagnostic

investigations:

Key diagnostic & risk factors and
diagnostic  investigations  of  oral
leukoplakia are presented in table 1 and

table 2 respectively. ¢
Management of oral leukoplakia:

Several  surgical and  non-surgical
treatments have been described in the
literature, but presently there is no
agreement about the best treatment for oral
leukoplakia. Outcomes of the conditions
seem to differ, and long-term follow-up
studies are very few. Surgery can include
conventional surgery (range from careful
consideration to complete resection),
electro-cauterization, laser ablation or
cryosurgery.[*>351 The main purpose of oral
leukoplakia management is to prevent

malignant transformation.[6]

Appropriate clinical examination should be
performed on the day of reporting of the
lesion; type, size and location of lesion
should be carefully recorded. X1 Their risk
potential i.e. low risk leukoplakia and high
risk leukoplakia should be evaluated. (1728l

Low risk leukoplakia: Leukoplakia
lesions with no or mild dysplasia associated
with following features is considered as low

risk leukoplakia.
a. Site not in high risk area

b. Size less than 200 mm
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¢. Homogenous clinical form

High risk leukoplakia: A leukoplakia is
termed as a high risk if it shows dysplasia

associated with following features:

a. Site in high risk area

b. Size greater than 200mm

¢. Non homogenous clinical form 1718l

Clinical examination is again repeated after
2-3 weeks to evaluate the regression in size
of lesion in low risk as well as high risk
leukoplakia. After 2-3 weeks of habit
termination, if there is reduction in the size
of the lesion, then follow up is done
primarily every three months followed by
every 6-12 months.!*”l Biopsy is required
for low risk lesion that is not regressing in
size even after habit cessation or in cases of
high risk lesion, in order to assess the
degree  of  epithelial  dysplasia.l*®!
Conservative treatment is advised in case of
lesions showing no signs of dysplasia.
Whereas, both conservative and surgical
treatment are advised in cases of mild,
moderate or severe dysplasia.’1 Oral
leukoplakia showing low to moderate
malignant risk may be either completely or
partially removed, considering the other
factors such as location, size and, in the
case of smokers, the patient’s engagement

in smoking cessation !9 In the presence

of moderate or severe epithelial dysplasia,

surgical treatment is recommended.[*"]
Non-surgical treatment can be considered
as a choice of treatment in Homogenous OL
cases without dysplasia or as an early
treatment in other cases of OL.[?°) Non-
surgical treatments results in minimal
adverse effects, especially in patients with
extensive oral leukoplakia that
encompasses a large area of the oral
mucosa, or in medically compromised
patients with high surgical risks, or when
patients refuse to undergo surgery.[181921]
Additionally, possible advantages of the
nonsurgical treatment of OL include
relatively low cost and ease of application
of medicaments by patient themselves.[*]

Treatment considerations:

Any treatment of oral leukoplakia should
commence with removal of risk factors
such as tobacco use, alcohol abuse, betel
chewing, superimposed candida infection
over the lesion etc. The stopping of tobacco
use is the first step in case of tobacco related
leukoplakia.l*s! Up to 60% of leukoplakia
regress or totally disappear after stopping
the tobacco habit. Leukoplakia induced by
smokeless tobacco may resolve if the habit
is  discontinued.*®!  Counselling by
physicians and other  professionals
significantly increases chance of tobacco
quitting. Even a Dbrief (3-minute)
counselling session to appeal smoker to

abandon tobacco results in quit rates of 5-

5
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10%.1*1  Some candidal leukoplakia
respond, at least somewhat to antifungal
drugs (along  with  quitting the
tobacco/smoking habit) and dysplasia may
regress. In view of the evidence linking
these harmful habits to the development of
potentially malignant and malignant oral
epithelial lesions, it would seem rational to
actively discontinue the habit and, and to
focus on a good diet plan and maintaining
proper oral hygiene.[*¥l Conventional
medicinal treatment includes use of
chemopreventive agents such as vitamins
(vitamins A, C, E), fenretinide (Vitamin A
analogue), carotenoids (beta-carotene,
lycopene), bleomycin, protease inhibitor,
anti-inflammatory  drugs, green tea,
curcumin  etc.'7?  The use  of
photodynamic therapy has been also
stated.?! Careful and routine follow-up
examinations of leukoplakia are required
along with with elimination of any risk-
associated behavior or habits*® In case of
no improvement, more invasive treatment

should be opted ]

Non-surgical  treatment of oral

leukoplakia:

A. Carotenoids: Carotenoids are a group
of highly hydrophobic molecules that are

little soluble or insolubile in water.[1821]

1. Beta-carotene: Beta-carotene are

recommended in the prevention and

treatment of OL and possibly oral cancer.
Anti-oxidant action of beta-carotene is
significant in order to protect against
cancer. This purpose is accomplished
through a ligation between betacarotene
and oxygen, which is an unstable reactive
molecule, thus lessening the detrimental
effects of free radicals. According to Liede
et al., a diet rich in beta-carotene can
prevent alterations in the oral mucosa,
especially among the smokers, who have
low serum levels of vitamin C and beta-
carotene when compared to the non-
smokers. It has also been demonstrated that
beta-carotene has a better therapeutic clinic
response in the prevention of OL lesions,
and among the smoker patients than the

non-smoker ones.[1922

2. Lycopene: Lycopene is a type of
carotenoid without provitamin A action.
Lycopene is considered to be one of most
efficient  biological agent  having

antioxidant property 2l Lycopene
consumption is associated with reduction in
the risk of the development of degenerative
diseases caused by free radicals, such as
cancer and cardiovascular diseases.[?*!
Lycopene is supposed to modify
intercellular exchange junctions, and hence,
it becomes crucial in the management of

potentially malignant disorders.[?l

B. Vitamins:
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1. Retinoic acid (Vitamin A):
Supplementation with retinoids for OL
treatment started in 1960s; however, this
treatment was not broadly accepted because
of risk of hypervitaminosis, teratogenic
effects, side effects and toxicity [,
Retinoids interact with surface receptors
and penetrate the cell. They are
subsequently metabolized and transported
to the nucleus through several proteins.
Several processes are influenced by
retinoids, such as production of keratin, the
expression of growth factors and kinases,
oncogenesis, apoptosis, production of
collagen matrix, immune and inflammatory
responses, cell differentiation, embryonic
morphogenesis and carcinogenesis [,
Studies aiming on topical vitamin A and
their derivates in the treatment of patients
with OL have been studied by Gorsky and
Epstein. [8 They reported use of 0.05%
tretinoin gel applied topically 4 times/day
on non-malignant oral white lesions in 26
over a period of 3.5 years. After
discontinuation of topical treatment, a
complete clinical remission was seen in
27% of patients, a partial response was
noted in 54% of patients, and clinical
recurrence was experienced in about 50%
of patients. Soreness on the site of
application was reported by only 19% of
the patients. 1 A recent study reported no
difference in systemic and topical retinoids.

Tretinoin or isotretinoin in gel form (0.05%

to 0.1%) used topically for the treatment of
proliferative verrucous leukoplakia, was
generally similar to the systemic retinoid in
terms of results obtained.®!

2. B-Tocoferol (Vitamin E): B-Tocoferol
(AT) is the most common and most active
form of vitamin E. It is found in plant oil,
margarine, and green leaves. B-Tocoferol is
an effective antioxidant at elevated levels of
oxygen, protecting cellular membranes
from lipidic peroxidation. Supplementation
with AT results in significant increase in
the concentration of this antioxidant in the
plasma.[??l A clinical response of 46% and
histological response of 21% after
administration of vitamin E twice daily for
24 weeks was reported by Benner et al. in
his trial in 1993 that was conducted on 43
patients with oral leukoplakia. The
treatment was well tolerated, without any
side effect higher than grade 2 and with
good compliance.l? On the other hand, a
meta-analysis of randomized controlled
trials performed by Miller et al. assessing
the dose-response relationship between
vitamin E supplementation and total
mortality found that high doses of vitamin
E supplementation (>400 IU/day) may
increase the risk of all-cause mortality and
therefore should be avoided 2!

3. L-Ascorbic Acid (L-AA)/ Vitamin C:
L-AA has an antioxidizing property and

reacts with superoxide produced as a result

7
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of the cells’ normal metabolic processes;
this inactivation of superoxide inhibits the
formation of nitrosamines during protein
digestion and helps avoid damage to DNA
and cellular proteins.[*®! Citrus fruits such
as kiwi, strawberries, papaya, mango etc
are rich source of vitamin C. The current
US recommended daily allowance for
ascorbic acid ranges between 100-120
mg/per day for adults. It has been suggested
that a daily intake of at-least 140 mg/day is
recommended among smokers there is a
risk of reduced Ilevels of L-AA
concentration in serum leukocytes. [l
Results from few randomized controlled
trial conducted to assess effect of low dose
of beta carotene and vitamin C supplements
found out that Vitamin C in the study was
neither effective for clinical remission, nor
for protection against the development of

cancer.[18:25]

4. Fenretinide: The compound N- (4-
hydroxyphenyl) retinamide, also termed as
fenretinide (4-HPR) was synthesized in the
United States in 1960 and is used in the
management of OL. This compound, that is
similar to vitamin A, is employed as a
chemo-preventive measure for various
diseases, and several clinical trials have
been conducted on the use of fenretinde for
the treatment of OL.[?%1 A study
conducted by Tradati et al., included eight
OL cases that were treated with 4-HPR, by

topical application twice a day for 30
days.*®! After one month of therapy,
complete remission was observed in two
patients, the others had a response higher
than 75%, with no side effects or distant

sites were reported.
C. Anti-neoplastic agent:

1. Bleomycin: Bleomycin with
iontophoresis has been evaluated in the
treatment of leukoplakia and papillomas of
the head and neck region.% This method of
application was not effective against
malignant lesions, but was effective in
minimizing leukoplakia lesion in the oral
mucosa. Complete  resolution  of
hyperkeratotic leukoplakia with atypia was
observed in a single case after the
administration of local injections of 5 mg of
bleomycin weekly in eight treatments.(
Six patients with OL were treated with a
daily topical application of bleomycin in
dimethylsulphoxide (DMSO) with 12 to 15
application. Repeat biopsies from 10 to 84
days after therapy demonstrated reduction
in keratinization and dysplasia.®¥ The
authors assumed total absorption of all
topically applied bleomycin, vyielding a
maximum 15-mg systemic dose which is
well below the dose used in the usual

systemic therapy.

D. Polyphenols:
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1. Curcumin: Curcumin has been used
since ages in traditional Indian medicine.
Curcumin pOossesses several
pharmacological properties, including anti-
inflammatory,  antibacterial, antiviral,
antifungal, antioxidant, chemo-sensitizing,
radio-sensitizing, and wound healing
properties. It is known to inhibit tumor
initiation, promotion and metastasis in
experimental models, and it can also act as
an anti-proliferative agent by interrupting
the cell cycle, disrupting mitotic spindle
structures, and inducing cell death and
micronucleation.®¥ A study conducted in
2010 reported increase in salivary and
serum vitamin C and E levels and decrease
in oxidative stress markers among patients
of leukoplakia after administration of
curcumin to the patients.** Some authors
observed reduction in the size of the lesions
in 10 of the 62 patients receiving topical
turmeric/curcumin preparation for oral
cancer and leukoplakia; however the report
was lacking the control group and standard

method of curcumin preparation.®]

2. Green Tea Polyphenols:
Epigallocatechin gallate (EGCG), a major
polyphenol found in green tea possesses
antioxidant and chemo-preventive
properties. Epigallocatechin gallate
(EGCG) has shown promising results.[?51 A
study reported decrease in oral lesion size

by almost 40% after 6 months among

leukoplakia patients that were randomized
to receive mixed tea extract orally as well

as a topical tea extract.[?)
E. Other agents:

1. Spirulina: The blue green microalgae
Spirulina, used in daily diets by natives of
Africa and America, have been found to be
a rich natural source of proteins,
carotenoids, and other micronutrients.
Experimental studies in animal models
have shown an inhibitory effect of Spirulina
algae on oral carcinogenesis. Mathew et al.
in 1995 evaluated the effect of Spirulina
Fusiformis (1g/day for 12 months) among
pan tobacco chewers in Kerala suffering
from OL. They reported regression of
lesion among 45% of the subjects
supplemented with S. Fusiformis as
compared to 3% subjects in placebo

group.??

2. Acitretin: Acitretin is a synthetic
aromatic retinoid that is considered as a
possibility in the treatment of severe
keratinisation disorders. Acitretin is a free
acid of etretinate and its main metabolite,
therapeutic activity and side effects,
including teratogenecity, are identical to
those of etretinate. These side effects make
a topical form of actitretin with no reduced
systemic adverse effects desirable. Gaeta et
al., in their study reported that that 71% of

patient showed clinical remission or
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marked improvement. The muco-adhesive
tablet of topical acitretin are efficacious in
the treatment of OL without systemic side
effects.[*6]

F. Photodynamic therapy: Photodynamic
therapy (PDT) is a non-invasive therapy for
the treatment of potential malignant lesions
and cancers of the head and neck
region.®”38 The principle of PDT occurs
through photochemical reactions associated
with photosensitizing drugs which are
photosensitizers, oxygen and visible light.
After a period, photosensitizer that
accumulates in target tissue is activated by
exposure to low energy visible light with a
specific wavelength for the drug. Mainly,
the light source consists of a portable diode
laser and the light is transmitted via laser
fibers to or into the tumor. This treatment
through the application of the laser
wavelength promotes activation of cell
destruction by a radical oxidation process.
Thus, PDT is a photochemical reaction, and
photosensitizing agents are inherent, low
systemic toxicity, the repair is especially
true for regeneration instead of healing,
important structures are maintained and
preserved with good functional and
aesthetic ~ results.  B%41  Several
photosensitizers have been developed: 1)
photofrin has been approved in many
countries for the treatment of esophageal

cancer and lung cancer; 2) 5-

Aminolevulinic Acid (ALA) has also been
approved in several countries for the
treatment of skin cancer; 3) Verteporfin for
the treatment of macular degeneration 4)
Foscan photosensitizer is the only one
approved for the treatment of squamous cell
carcinoma of the head and neck in Europe
in 2001.140]

A study conducted by Zakrzewska et al.
reported  better  prognosis  among
leukoplakia patients treated with carbon
dioxide laser PDT as compared to other
forms of treatments.[*!] In a study of Kiibler
et al., 20 OL treated with PDT using ALA
topical 20%, followed by application of
light, after 3 months showed that five
patients responded completely to treatment
(there were no clinical signs of OL), four
partially responded (the injury was
reduced), three did not respond (no clinical
change) and 1 had a partial response being
subjected to a further treatment, which
resulted in the disappearance of the lesion.
No recurrence was observed in nine months
after this treatment.[*?l Similar results were
reported in a study conducted by Sieron et
al. in 2003.%31 Chen et al. treated 24 patients
with OL using 20% ALA-PDT, once a
week; another 24 patients used 20% ALA-
PDT twice a week. In the latter group, 8
patients completely responded to the
treatment, 16 partially responded, and 9 did
not. The response was better among those

10
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treated twice a week as compared to those

treated once a week.[*4]

G. Cryotherapy: Cryotherapy involves
local destruction of lesional tissue by
freezing in situ.”* It has several benefits
that consist of bloodless treatment, a
relative lack of scarring and pain and a very
low incidence of secondary infections.[42-44]
It can be carried out with either a closed or
an open system. Closed-system
cryotherapy has been employed in the
treatment of OL lesions with promising
clinical outcomes. Sako et al. reported
complete regression among OL lesions in
60 patients treated using a special
cryosurgical unit, after one to five
treatments.[*®! Simlarly, Chapin and Burkes
reported use of cryotherapy with a gold
cryoprobe to treat four patients with
dysplastic and non-dysplastic OL lesions
and observed complete regression of all the
lesions after one or two treatments.[46]
Leopard used closed-system cryotherapy
with two consecutive freeze thaw cycles of
up to 1.5 minutes to treat over 40 OL

lesions in a 3-year period; only two
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