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Introduction

Actinic cheilitis (AC) is a chronic inflammatory condition of  the 
lip, caused by an excessive exposure to ultraviolet radiation [1-3]. 
Ayres first described this lesion in 1923 and it is also known as: 
actinic cheilosis, solar cheilosis, actinic keratosis of  the lips and 
sailor's lip [4-8]. According to the studied population, its preva-
lence varies between 0.45% and 43.2%; and it is considered as a 
potentially malignant disorder, which can progress in to squamous 
cell carcinoma of  the lip (LSCC) [1, 9-11]. It is estimated that 95% 
of  lip cancers originate from AC; therefore, it is extremely impor-
tant that general dentists recognize this entity early [2, 7, 12]. This 
manuscript presents the clinicopathological characteristics of  AC 
and reviews the information of  its etiology, treatment and predic-
tive factors of  its evolution.

Etiology

Actinic cheilitis is caused by an excessive exposure to ultraviolet 

(UV) radiation, both solar and artificial [1]. The lip is more sus-
ceptible to the action of  UV rays than the skin, due to the epithe-
lium of  the lip is more delicate, and contains less keratin, melanin, 
sebaceous and sweat secretions [9]. Anatomically, the lower lip 
is more vulnerable to receiving high levels of  radiation and con-
sequently greater damage compared to its upper counterpart [3, 
13, 14].

Regarding the mechanism of  action of  UV rays, they are con-
sidered powerful carcinogens and disturb the immune function 
inducing immuno suppression; UV rays are classified according 
to their wavelength in: UVA1 (340-400 nm), UVA2 (320-340 nm), 
UV-B (280-320 nm) and UV-C (200-280 nm) [1, 15]. UV-A and 
UV-B have been related to the development of  skin cancer, ac-
tinic cheilitis, and skin damage [1].

Specifically, UV-B radiation is necessary for the synthesis of  vita-
min D, but its excessive exposure produces direct damage to the 
DNA of  epithelial cells, causing the DNA to act as a photophore 
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and absorbs the energy of  the incident UV radiation, resulting in 
the formation of  cyclobutane pyrimidine dimers [1, 15]. Thus, 
several studies performed on lip tissue have verified that UV-B ra-
diation produces modifications in genes of  important molecules, 
such as: p53, p21, p75NTR, Nanog, Nestin, HLA-G, VEGFR1 
and VEGFR2; altering various biological processes including cell 
proliferation, migration, invasion and angiogenesis [1, 16-23]. In 
addition, to direct action on cellular DNA, UV-B rays also pro-
duce oxidative stress and inflammation [1].

Moreover, UV-A causes skin aging and indirect cellular damage 
through the oxidative pathway mediated by photosensitizers that 
result in the formation of  reactive oxygen species, which turn in 
to a DNA alteration, increasing the carcinogenic action of  UV-B 
rays [1, 24].

Finally, in relation to UV-C rays of  solar origin, it has been ob-
served that they are harmless for human health because they are 
filtered by the Earth's atmosphere and stratosphere [24]. How-
ever, excessive exposure to artificial UV-C radiation used for the 
sterilization of  surfaces and air of  spaces, shows temporary side 
effects such as irritation of  the cornea, conjunctiva and skin, ef-
fects that disappear after 24 to 48 hours [1, 25, 26]. The possible 
effects of  artificial UVC on lip keratinocytes need to be further 
studied.

Clinical Features

AC develops slowly, it is commonly confused as a characteristic 
of  aging; initially, regions of  dryness and cracking of  the lip are 
observed, accompanied by attenuation of  the demarcation be-
tween the lip mucosa and the lip skin but, without associated pain 
(Figure 1) [1, 3, 27]. As the lesion develops, the lip may become 
harder and experience ulceration, edema, erythema, pain, bleed-
ing and even an accelerated growth of  the entity can be verified 
[10, 13, 28].

AC affects the lower lip in 95% of  cases, due to its higher ex-
posure to solar radiation [1, 9, 11, 23]. Regarding the sex of  the 
patient, it is important to indicate that the lesion is more frequent 
in men than in women, possibly because men execute jobs that 
involve more activity outdoors and an excessive degree of  sun 
exposure; further more, it is likely that women use lipstick as a 
protective agent [8, 9, 13, 24, 29-36].

The majority of  patients with AC are light-skinned phototype, be-
tween type I and II according to the Fitzpatrick classification [37]

(Table 1). These skin tones are pale and lack of  melanin, making 
them more susceptible to damage from UV rays; although, cases 
of  this lesion have been identified in dark-skinned people, but 
their risk is lower [22, 24, 30, 32-34, 37-39].

Other factors associated with the development of  this lesion are: 
age over 50 years, working outdoors, smoking, a history of  skin 
cancer such as melanoma or non-melanoma, previous LSCC, al-
cohol consumption, immunosuppression and genetic predisposi-
tion [1, 9, 12, 13, 36, 40].

Histopathology

The epithelium is characterized by the presence of  hyperortoker-
atosis or hyperparakeratosis, it can be atrophic or acanthotic, and 
can also show different degrees of  dysplasia [27]. The connective 
tissue shows an amorphous or granular basophilic material called 
solar elastosis, which represents alterations of  the collagen and 
elastic fibers due to the action of  UV light, in addition, a vari-
able amount of  chronic inflammatory infiltrate and dilated blood 
vessels are identified (Figure 2) [24, 27, 30, 41]. Oral epithelial 
dysplasia is a spectrum of  architectural and cytological epithe-
lial changes caused by genetic alterations and is classified as mild, 
moderate, and severe or carcinoma in situ according to the num-
ber of  epithelial thirds affected and the severity of  the architec-
tural alterations and/or cytological atypia [42]. Mild dysplasia is 
defined by atypia limited to the basal third, moderate dysplasia 
by extension to the middle third and severe dysplasia or carci-
noma in situ by the presence of  alterations up to the upper third; 
however, a marked atypia in the basal third of  the epithelium is 
sufficient to grade as moderate or severe dysplasia at the time of  
diagnosis [42]. This classification has little intra-and interobserver 
reproducibility, which is why the World Health Organization rec-
ommends a consensus among pathologists to achieve reproduc-
ibility at the time of  diagnosis with respect to dysplasia in the oral 
mucosa [42].

Prognosis

Between 3-30% of  AC cases can transform in to invasive SCC, in 
periods of  1 to 30 years according to different studies [2, 3, 12, 31, 
33]. Thus, the prognosis of  AC is variable and depends mainly on 
the degree of  epithelial dysplasia and on changes in the patient's 
habits such as reduction in sun exposure, use of  sunscreen, hats 
and caps [9, 10].

Regarding microscopically verifiable prognostic factors, it is im-

Table 1. Fitzpatrick classification of  skin phototypes based on sunburn and tanning trend.

Fitzpatrick Skin Phototype Skin reaction
I - Fair-skinned Always burn, never tan

II - Fair-skinned Usually burn, tan less than average 
(with difficulty)

III - Fair-skinned Sometimes mild burn, tan about 
average

IV - Light brown skin Rarely burn, tan more than average 
(with ease)

V - Brown skin Rarely burns, tans deeply
VI - Dark brown/black skin Never burns, tans deeply
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portant to note that the histological changes of  AC are not evenly 
distributed in the vermilion of  the lip, even in cases where the 
clinical presentation of  AC is homogeneous [3]. The presence of  
the epithelial dysplasia is the principal predictive factor of  ma-
lignant transformation of  this oral potentially malignant lesion, 
transformation rates of  24.98% have been verified in cases with 
severe dysplasia, 12.57% in cases with moderate dysplasia, and 
5.23% in lesions with mild dysplasia [42, 43]. Together, these 
reasons reinforce the necessity to perform the histopathological 
analysis of  any suspicious lesion [9].

Otherwise, although the presence of  dysplasia is correlated to the 
development of  SCC, many lesions do not progress to malignan-
cy, being low the reproducibility of  the diagnosis of  dysplasia the 
cause of  this lack of  accuracy as a prognostic factor [42, 44, 45]. 
In this context, different molecules have been analyzed as pos-
sible biomarkers for the prognosis of  AC, including:

The p53 protein that regulates the G1/S checkpoint of  the cell 
cycle, mutations in TP53 gene make p53 unable to control cell 
proliferation, resulting in inefficient DNA repair and allowing 
many cells exposed to mutagens to replicate the genetic material 
damaged, spreading the changes incorporated in to the genome 
[1, 3]. 90% of  SCC cases have specific UV mutations of  the TP53 
gene, consequently its overexpression significantly increases the 
risk of  AC transforming to a SCC; also, the expression of  p53 
leads to an increase in the expression of  p21, suggesting that it 
may also be involved in carcinogenesis processes [16].

Cancer stem cells (CMCs) that represent a small and rare subpop-
ulation of  cells capable of  self-renewal, they have an unlimited 
replication potential and a unique ability to initiate and maintain 
tumor growth, for this reason are also known as cell tumor initia-
tors [18]. Some surface markers help us to identify CMCs, such as 
the p75 neurotrophin receptor (p75NTR) which is overexpressed 
as the degree of  epithelial dysplasia increases in cases of  AC and 
LSCC [18].

Nanog protein is a transcription factor present in embryonic stem 
cells, which can modulate the proliferation, invasiveness and me-
tastasis of  neoplastic cells [46]. Nestin protein is considered a bio-
marker to identify CMCs in epithelial neoplasms and has key roles 
in the differentiation, proliferation, migration, invasion, metasta-
sis and survival of  malignant neoplastic cells, by regulating the 
cytoskeleton and progenitor cells [47]. Both Nanog and Nestin 
have shown a positive relationship with CMCs, in cases of  AC 
there is overexpression of  these proteins [19].

HLA-G protein or human leukocyte antigen G is an immune con-
trol protein that is dysregulated in the presence of  tumors and 
precursor disorders; cases of  AC have exhibited higher expres-
sions levels of  this protein when compared to normal epithelium 
of  the lip [21]. In addition, Langerhans CD1a + cells are signifi-
cantly reduced in cases of  AC compared to normal oral epithe-
lium [20].

The increase in vascularization is significant during the transition 
from normal oral mucosa to different degrees of  epithelial dys-
plasia, receptors for vascular endothelial growth factor such as 
VEGFR1 and VEGFR2 are over expressed in AC epithelium [22, 
23].

Treatment

The main objective of  the treatment of  AC is the removal of  
the altered epithelium, which can be achieved by non-surgical and 
surgical techniques.

Non-surgical Treatments

5- Fluorouracil (5-FU)

5-FU is an antimetabolite drug used as a systemic chemothera-
peutic agent; it blocks DNA synthesis by inhibiting the enzyme 
thymidylate synthase [27]. This agent affects neoplastic cells due 
to their increased metabolic activity [6]. For the management of  
AC it has been used topically, several presentations are available 
(solution, cream and microsponge cream) and different concen-
trations of  0.5% to 5%; the use of  one to two times a day is sug-
gested for a period of  several weeks [6]. Immediate side effects 
include erythema, edema, ulceration and pain of  the lips, in few 
cases difficulty eating and speaking; these symptoms often persist 
throughout the course of  therapy and can cause a decrease in 
patient adherence to prescribed treatment [6, 48]. With the aim 
of  reducing the side effects of  5-FU, its application was proposed 
only once a week; however, efficacy in eliminating the lesion was 
not verified clinically or pathologically [49]. Further more, Robin-
son (1989) found that, although this drug can clinically eliminate 
AC lesions, recurrent areas with the presence of  epithelial dyspla-
sia can be seen histologically in 60% of  cases [48]. The recurrence 
rate presented with 5-FU reinforces the need for long-term moni-
toring of  patients treated with this drug.

Imiquimod

Imiquimod works as an immune modulator that binds to the Toll-
like receptor 7 (TLR-7), its activation provokes intracellular sign-
aling, which leads to the release of  interferon and pro-inflamma-
tory cytokines; inducing apoptosis of  abnormal cells [27]. Topical 
application of  5% imiquimod has side effects similar to 5-FU that 
include: erythema, edema, suppuration, crusting, erosion, super-
ficial ulceration and pain that can be mild to severe [6, 27]. Due 
to the side effects, patient compliance can become a major factor 
impairing successful imiquimod treatment [6]. The application of  
imiquimod three times per week over the course of  four to six 
weeks, demonstrated to be clinical effectively but the histological 
recurrence has not been proven yet [6, 50, 51].

Diclofenac

Diclofenac is a non-steroidal anti-inflammatory agent that acts by 
decreasing the dynamics of  the proliferative cell cycle by inhibit-
ing the formation of  prostaglandins [6, 27]. Topical application 
has been proposed as a less aggressive treatment alternative, 3% 
diclofenac gel for a period of  6 weeks has proven to be efficient 
[52]. Side effects can include edema, erythema and a burning sen-
sation [52]. However, new studies are necessary to know the re-
currence after the application of  this agent.

Photodynamic Therapy

Photodynamic therapy (PDT) consists of  application of  an photo 
sensitizing agent that is activated by a visible light source and pro-
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duces oxygen free radicals, these destabilize the cell membrane 
and organelles, inducing apoptosis [53]. During treatment, first, 
crusts and scales are carefully removed from the lip; a photosen-
sitizer such as 5-aminolevulinic acid (5-ALA) is applied locally, 
this takes approximately two hours to be absorbed by potentially 
malignant cells, its intracellular presence allows the selective ab-
sorption of  light and subsequently the destruction of  the injured 
tissue [6, 54]. PDT may have some limitations because it can be 
complex, time consuming, expensive, and it produces side effects 
such as erythema, edema, burning sensation and pain in the lip as 
it is a very sensitive area [54]. Daylight PDT is an effective alterna-
tive conventional therapy, pain is minimal or nonexistent and has 
a lower cost of  treatment [54, 55]. However, the persistence of  
dysplasia after PDT therapy has been demonstrated, with a high 
rate of  recurrence up to 62% [56].

Surgical Treatments

Vermilionectomy

Vermilionectomy is considered an excisional biopsy because con-
sists of  the complete removal of  all the epithelium that covers the 
lip, using a scalpel [3, 6]. There are variations of  this procedure, 
for example: a simple vermilionectomy involves removal of  the 
vermilion only at the level of  the orbicular muscles of  the mouth, 
while a modified vermilionectomy may include removal of  ad-
jacent glands and muscle tissue [6]. It is considered an invasive 
treatment and several side effects have been described, includ-
ing delayed re-epithelialization, initially non-esthetic appearance 
of  the lip, pain in the healing phase, edema, secondary infection, 
scars, paresthesia and dysesthesia and necrosis [27, 29, 48]. De-
spite the adverse effects, this is the treatment of  choice, demon-
strating excellent results with complete clinical and pathological 
resolution of  the lesion and because is the only therapy that gen-
erates a surgical specimen in which can be performed the micro-
scopically verification of  the dysplasia or the early detection of  a 
possible invasive tumor [2, 3, 6, 48, 51].

Carbon Dioxide Laser Ablation

The carbon dioxide (CO2) laser creates an infrared light with a 
wavelength of  10.600 nm that produces a thermal effect on the in-
jured tissue, heating intracellular and extracellular water to 100°C, 
which causes vaporization and alteration of  the cell membrane 
and subsequently leads to cell death [6]. The treated epithelium is 
removed with a moistened cotton swab or gauze [6]. A distinctive 
advantage of  CO2 laser therapy is that it is a procedure that al-
lows direct visualization of  the lip during treatment because it is a 
bloodless procedure, leaves the underlying muscle intact, also has 
fewer adverse effects than vermilionectomy [6, 57, 58]. Further-
more, the efficacy of  the CO2 laser has high effectiveness rates 
with values similar to those obtained through vermilionectomy, 
and investigations with post-therapeutic biopsies have shown few 
recurrences of  AC treated with CO2 laser [6, 48, 59, 60].

Cryosurgery

Focal lesions of  AC has been successfully treated by cryosurgery 
since the smooth surface and moisture of  the mucous membranes 
allow fast freezing, it is done by applying liquid nitrogen to the le-
sion, this acts at the cellular level, causing crystallization and sub-
sequent cell disruption by metabolic flux; it also functions at the 

vascular level by causing thrombosis, ischemia, and cell necrosis 
[61]. The advantages of  cryosurgery are several, it is an inexpen-
sive treatment and does not require much operator skill, it can be 
performed without local anesthesia and it is fast; however, a dis-
advantage is that there is no standardization for the application of  
cryogen (using a spray, flat attachment, or cotton tip applicator) 
and application time [6]. Possible adverse effects of  cryosurgery 
include postoperative edema, pain during and after treatment, lo-
cal irritation, redness, headache induction, long-term scarring, hy-
perpigmentation, hypopigmentation, and local neuropathy [6, 27]. 
Another disadvantage of  cryosurgery is that it does not eliminate 
all the lesions treated; Lubritz et al. (1989) in their study found a 
recurrence of  3.8% [6, 62].

Electrosurgery

Electrosurgery is also a relatively inexpensive, simple, and useful 
therapeutic option for the treatment of  focally localized AC [6]. 
In this method, an electrode is used to apply an electrical cur-
rent to the labial surface previously locally anesthetized, then the 
charred epithelium is removed by means of  a gauze moistened 
with saline solution [6, 58]. The disadvantages of  this technique 
includes a prolonged healing time that on average is 8 days longer 
when compared to areas treated by CO2 laser; in addition, the 
patient may manifest a burning sensation and the possible forma-
tion of  scars in the adjacent tissue [57, 58]. Regarding recurrence 
rates, a study by Laws et al. (2000) revealed that only two of  six 
patients showed histological improvement after treatment with 
electrosurgery; further long-term studies are needed on the clini-
cal and histological efficacy of  this modality [6, 58].

In summary, the selection of  therapy for AC should be carried 
out individually for each case, considering the possible adverse 
effects, the aesthetic wishes of  the patient and above all; scientific 
evidence and microscopically findings obtained from the analy-
sis of  incisional biopsies [6, 51]. Therapies that are more aggres-
sive should be considered in extensive AC, with poorly defined 
borders and/or with severe dysplasia, while, conservative meth-
ods can be selected for those focal cases, without dysplasia [51]. 
Further more, regardless of  the treatment carried out, long-term 
postoperative follow-up of  patients diagnosed with AC should 
be performed, with visits every 6 months for the first 2 years and 
subsequent annual controls [2, 6].

Conclusion

In conclusion, considering that actinic cheilitis is a potentially ma-
lignant disorder; the dentist must attempt its early detection, pay-
ing particular attention to the clinical examination of  the lip, since 
suspicious lesions must be analyzed microscopically to establish 
the definitive diagnosis. The main therapeutic options are CO2 
laser ablation and vermilionectomy, due to their high effectiveness 
and, in the case of  vermilionectomy, the possibility of  the histo-
pathological study of  the epithelium. Finally, patient orientation 
regarding preventive measures for sun protection and their long-
term post-therapeutic monitoring is mandatory.
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