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Abstract

Background Oral erythroplakia (OF) is a rare oral potentially malignant disorder, that has a high rate of malignant
transformation. The definition of OE still lacks uniformity. In particular, lesions that look clinically like erythroplakias,
but are histopathologically diagnosed as squamous cell carcinomas are still sometimes called erythroplakias. The
purpose of this study is to present demographic and clinicopathologic features of a series of OEs and clinically oral
erythroplakia -like squamous cell carcinomas (OELSCC), to study their differences and to discuss the definition of OE.

Methods A multicenter retrospective case series of OFs and OELSCCs. Descriptive statistics were used to analyze the
data.

Results 11 cases of OEs and 9 cases of OELSCCs were identified. The mean age of the OE patients was 71 years and
72.7% were female, while the mean age of the OELSCC patients was 69 years, and all were female. 9% of the OE and
22% of the OELSCC patients had smoked or were current smokers. 72.7% of the OEs and 55.5% of OELSCCs were
uniformly red lesions. 63.6% of the OF and 22% of the OELSCC patients had a previous diagnosis of oral lichenoid
disease (OLD). The malignant transformation rate of OF was 9% in a mean of 73 months.

Conclusions OE and OELSCC may arise de novo or in association with OLD. Tobacco and alcohol use were not
prevalent in the present cases. The clinical features of OEs and OELSCC are similar, but symptoms, uneven surface and
ulceration may be more common in OELSCCs than in OEs. Clinical recognition of OE is important since it may mimic
other, more innocuous red lesions of the oral mucosa. The diagnosis of OE requires biopsy and preferably an excision.
Clarification of the definition of OE would aid in clinical diagnostics.
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Background

Oral erythroplakia (OE) is a rare lesion of the oral
mucosa belonging to the oral potentially malignant dis-
orders (OPMD) [1] and having a malignant transforma-
tion rate (MTR) of 19.9-45% [2—4]. The prevalence of
OE is estimated to be 0.17% [5]. Clinically, OE presents
as an often sharply-demarcated, solitary red patch on
the oral mucosa that may be situated at a slightly lower
level than the surrounding mucosa [6, 7]. The colour of
the lesion is typically bright (fiery) red, and the surface
has a matte smooth, velvety or granular appearance [1, 7,
8]. The soft palate, floor of the mouth and buccal mucosa
are the most common locations of OE [7]. The etiologic
factors of OE are thought be similar to the more com-
mon OPMD, oral leukoplakia (OL), and include tobacco,
betel quid (areca nut) and alcohol use [9, 10]. It is said
in the literature that around 90% of the uniformly red
erythroplakias have oral dysplasia, carcinoma in situ or
invasive carcinoma on first biopsy [11] and that most
OEs show either high-grade dysplasia or squamous cell
carcinoma (SCC) at the time of diagnosis [1]. However,
a widely used definition of OE is “a red patch that can-
not be clinically or pathologically diagnosed as any other
definable disease” (Supplementary table). This suggests
that a biopsy is always necessary to diagnose erythropla-
kia. If a clinically erythroplakia-like lesion has invasive
carcinoma histopathologically, it cannot be called eryth-
roplakia by definition.

The term erythroplakia derives from the term ‘eryth-
roplasie; probably first used by the French dermatologist
Queyrat to describe a bright red, velvety, sharply defined
precancerous lesion of the glans penis [12]. He coined
the term by analogy to the French term ‘leucoplasie’ As
suggested by Shear [13], the English language version of
‘erythroplasie’” would be erythroplakia (analogously to
leukoplakia). First plausible description of oral mucosal
erythroplakias (erytroplasia) were published in 1963 by
Shedd et al. [14]. In 1948, Sachs and Sachs reported on
10 cases of erythroplasia of Queyrat of the glans penis
and mentioned seeing erythroplasia also on the buccal
mucosa. However, they saw no microscopic or clinical
evidence for precancerous or malignant change in any
of their cases, and the diagnosis of OE could therefore
be questioned [15]. Erythroplastic appearance in an oral
mucosal lesion or erythroplasia (rather than leukopla-
kia) has been reported also as a possible manifestation of
early, asymptomatic oral SCC [16, 17].

It is recognized that the definition of OL and OE
remains unsatisfactory [7, 18, 19]. In the context of oral
leukoplakias/erythroplakias, the mixed red and white
lesions are generally classified as erythroleukoplakias
[19-21] (Supplementary table). However, some experts
describe erythroplakia as a predominantly red lesion of
the oral mucosa that cannot be characterized clinically
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or pathologically as any other definable lesion [1, 22, 23].
In fact, the 2017 WHO Classification of Head and Neck
Tumours defines OE in relation to leukoplakia: “ "Leuko-
plakia’ is a clinical term used to describe white plaques
of questionable risk, once other specific conditions and
other oral potentially malignant disorders (OPMD) have
been ruled out, which normally requires biopsy. Leuko-
plakias can be homogeneously white or predominantly
white with nodular, verrucous or red areas. Predomi-
nantly white examples with red areas are called erythro-
leukoplakias (speckled leukoplakias). Oral erythroplakia
is defined equivalently, but as a red patch” [24].

Possibly due to its rarity and due to the historical prac-
tice of considering OE as the red counterpart of OL, it
is defined in relation to OL, and often reported in stud-
ies in conjunction with OL. Extracting data of OEs from
these studies is often impossible. Reports and studies
focusing solely on OE are rare. In addition, erytroplakia-
like lesions with invasive carcinoma occasionally have
been reported as OEs. The purpose of this case series is
therefore to present the demographic, clinical and histo-
pathologic features of OEs and to compare the relevant
features to clinically oral erythroplakia-like squamous
cell carcinomas (OELSCC) in a predominantly European
population. In addition, the aim of this report is to dis-
cuss the definition of OE.

Methods

A retrospective search for cases with the diagnosis of
oral erythroplakia was done in the participating centers.
The diagnoses of OE and OELSCC were done by taking
into account the clinical and histopathologic features
of the cases. The authors agreed on the diagnosis of all
the cases. Data on patient demographic characteristics,
smoking and alcohol use history, oral mucosal disease
history, OE and OELSCC clinical and histopathological
features, treatment, follow-up and lesion recurrence, and
OE malignant transformation was collected. Descriptive
statistical methods were used to analyze the data.

The study was carried out according to the guidelines
of the Declaration of Helsinki. Approval for the study was
granted and the need for consent was waived by the ethi-
cal committees of the Northern Ostrobothnia Hospital
District, Finland (46/2013), the Regional Ethical Review
Board in Gothenburg, Sweden (729-18), Sheba Medi-
cal Center, Israel (6666-19-SMC) and Tel Aviv University,
Israel (no official number). Kuopio University Hospital
granted organization permit (238/2016) for the study. A
written informed consent was obtained from the study
participants at Universita Cattolica del Sacro Cuore, Italy
and Turku University Central Hospital, Finland.
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Results
Eleven cases of OEs and nine cases of OELSCCs were
found. The mean age of the OE patients was 71 years and
73% were female (Tables 1 and 2). The mean age of the
OELSCC patients was 69 years and 100% were female
(Tables 1 and 3). None of the OE patients were smokers;
one reported having smoked in the past and two (18%)
stated that they had never smoked. 78% of the OEL-
SCC patients were non-smokers, and 5 patients (55.5%)
stated that they had never smoked. None of the patients
reported using smokeless tobacco products. 62.5% (5/8)
of the OE patients and 37.5% (3/8) of the OELSCC
patients reported using alcohol. Some notion about the
amount of alcohol used could be found for 5 OE patients
(“very little”, “little”, “several times a week’, “4 cl per week”
and “21 cl per week”) and for 2 OELSCC patients (“2-3
portions per week” and “occasionally”).

The most common locations for OE were buccal
mucosa (45%) and gingiva (27%), followed by tongue
(18%) and hard palate (9%) (Tables 1 and 2). The most

Table 1 Summary of the main demographic, clinical and
histopathologic characteristics of the oral erytroplakia (OF) and
the clinically oral erythroplakia -like oral squamous cell carcinoma
(OELSCQ) cases

OE OELSCC

Age mean (range) 71 (54-91) 69 (48-82)
Gender n (%)

Female 8(72.7) 9 (100)

Male 3(273) 0(0)
Smoking n (%)

Yes 0(0) 2(22.2)

No 11 (100) 7(77.8)
Lesion location® n (%)

Buccal mucosa 5(454) 2(22.2)

Gingiva 3(273) 3(333)

Tongue 2(18.2) 2(22.2)

Hard palate 19.1) 2(22.2)

Floor of mouth 0(0) 1(11.1)
Symptoms n (%)

Yes 3(27.3) 6(85.7)

No 8(72.7) 1(14.3)
Histopathologic diagnosis of OF
n (%)

Mild dysplasia 1(9.1) n/a

Moderate dysplasia 1(9.1) n/a

Severe dysplasia 4(364) n/a

Carcinoma in situ 3(27.2) n/a

Other® 2(18.2) n/a
Follow-up (average in months) 727 33.1
Malignant transformation n (%) 19.1) n/a

20ne OELSCC patient had lesion extending to two locations: buccal mucosa and
gingiva

bLichenoid inflammation and epithelial atypia (n=1), lichenoid reaction and
ulceration (n=1)

n/a=not applicable
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common site for OELSCC was gingiva (33%), and buc-
cal mucosa, tongue or hard palate were affected in 22%
of the cases (1 case had both buccal mucosal and gingival
involvement) (Tables 1 and 3). One case (11%) of OEL-
SCC was located in the floor of the mouth.

73% (n=8) of the OEs were uniformly red lesions,
and 27% (n=3) had minor white areas associated with
the lesion (Table 2; Fig. 1). 82% (n=9) of the OEs were
well-defined, and 18% (n=2) were mostly or partly well-
defined. Two of the lesions were described as being
situated at a slightly lower level than the surrounding
mucosa. The surface of the OEs was bright red, matte or
shiny and smooth. The size of OEs ranged from 5 mm in
diameter to 40 mm in greatest dimensions (Table 2).

22% (n=2) of the OELSCCs were uniformly red lesions,
44% (n=4) had minor white areas and 33% (n=3) had
some ulceration associated with the lesions (Table 3;
Fig. 2). 67% (n=6) of the OELSCCs were well-defined,
22% (n=2) were mostly well-defined and 11% (n=1) were
a mostly poorly-defined lesions. The surface of the OEL-
SCCs was bright red, matte or shiny and some lesions
had a somewhat uneven surface. One lesion was clearly
depressed below the surface of the surrounding mucosa.
The size of OELSCCs ranged from 15 mm in diameter to
40 mm in greatest dimensions (Table 3).

27% (n=3) of the OE patients and 86% (6/7) of the
OELSCC patients experienced symptoms associated with
the lesions (Tables 2 and 3).

Seven (64%) of the OE patients had a previous diagno-
sis of oral lichenoid disease (OLD), either oral lichen pla-
nus (OLP) (n=5) or oral lichenoid lesions (OLL) (n=2).
Of the OELSCC patients, 22% had been diagnosed previ-
ously with OLP (n=1) or OLL (n=1).

82% (n=9) of the OEs were histopathologically dysplas-
tic and two cases (18%) showed lichenoid inflammation
(associated with either epithelial atypia or ulceration)
(Table 2). 64% of the OEs were diagnosed as severe dys-
plasia (n=4) or carcinoma in situ (n=3), 9% (n=1) as
moderate dysplasia and 9% (n=1) as mild dysplasia. His-
topathologic diagnosis remained unchanged between
the first incisional biopsy and the excisional biopsy in
67% (6/9) of the cases but changed to a more severe his-
topathologic diagnosis after excision biopsy in 33% (3/9)
of the cases. Of the OELSCCs, two were diagnosed as
severe dysplasia or carcinoma in situ in the first inci-
sional biopsy but diagnosed as invasive SCC after exci-
sion (Table 3).

Nine of the OEs were treated with surgical excision,
and two cases with laser evaporation. The mean fol-
low-up of the OE patients was 73 months (range 2-180
months). Recurrence of OE was observed in 45% (n=5)
of the cases and malignant transformation to SCC
(T3NOMO) occurred in one case after 96 months of fol-
low-up. The mean follow-up of OELSCC patients was



Page 4 of 10

(2023) 23:859

Ohman et al. BMC Oral Health

9|ge|IeA. JOU UOI}RWIOJUI=AR/N

9|gedijdde jou=e/N

uolielodens Jase|=37 ‘uolsidxa |ed1bins=3s ‘eanbuo] = |
‘a)ejed piey=dH ‘eAlbuib=5 ‘yinow jo Jooy=|\ Q4 ‘esodnw |exdng=\g ‘eise|dsAp a1anas=Qs ‘enje|doiyifia jejo=30 ‘eise|dsAp a1esapow=goy ‘eise|dsAp plil=QqI ‘UOIIdBII PIOUSYDI|=YT ‘N}S Ul BWOUIDIRI=G|)

ON ON ¢ 35 ON 0l SID/SID pauyeap-{|oM 1L SeA ON L6/W Uspams 1|
Kisyduad
93 PUNOJE Seale AYM
ON ON ¥¢ 39 ON 0¢ g7+ uoleI=d|N/Y1 Joulu ‘pauyap-{|apn 1 ON ON ¥S/4 uspams 0l
ON SOA V8 35 ON 0¢ QIN+Y7/d7 pauyap-|jam Ajiied D Ag/N  Ajsnoinald £5/4 uspams 6
Aisyduad ayy punole
ON SOA el 3S ON 0£X0¢ AdS/QOWN  seaie ajym ‘pauyap-jispy - NG SOA ON L/ uspams 8
seale
SOA S9N 96 39 ON 0€ ds/as  Luym Joulw ‘pauyap-jlsp dH SOA ON 9L/W uspams £
ON SOA 96 3S ON 0£XO0¢ SID/SID pauyep-{IoM 5 Ae/N ON 8//4 uspams 9
ON S9N 9¢ 1 ON  0€£X0¢ e/u/eise|dsAp a1anas pauysp-{loM - NG ON ON 18/4 Aey s
B/U/aARDRU 4| (¥) '€ X eidAe jeljayida
pue UoleWWERUl plouaydI] (€) ‘uon BSODNUI JUSD
-eulUleyul plouaydIT (z) ‘(o) aAiebau -efpe ay3 mojaq Ajayblis
ON ON ¢¥ Ell ON  0O¥XS 41 '(Wg) uonewuweyur plousydi (1) pa1eniis ‘pPauyap-||ap 5 SOA 19ASN ¢9/4 pueuy
BSODNUI JUSD
ured -elpe ayy mojaq Apybls
ON ON €9 35 Jusniu| GXg SID/SID pa1enis ‘pauyap-jlsp NG ON 19ASN 8//4 pueuly €
oAiebau 91d ‘AdH) QOW/uolew
-WBJUl 219A3S ‘BljIydoulsos ‘g X uoljew
uoled|ed -Wejul 9AIDR ‘¢ X eidAje Alojewweju|
uo pue buies (€) 'uoieWWRUl 2I2ASS ‘UOljeUILIE|U et
usym uled plousydI] (7) ‘uoiesad|n pue eidAie KI9A,
ON ON 9§ 35S ‘ssauispusl  gex/| [eljoyHds ‘uonewUIRYUI 9I9ASS (1) pauyap-[am ANSON WG 'S3A ON 18/4 pueuly ¢
S9SNJYD pue
poojy A21ds
Bues usym
A||e1padsa
ON ON 08l 35S ‘ssauispual Ne/N as/as pauysp-IloM - NG AB/N ON 9s/4 pugjuly L
uonew
-iojsueny 30 Ssyow asn
jueu jJo aduai urdn ww uoISIDXa Ja)ye oy
-bliepy -anday  -mojjo4 juswieas)  swoydwAs uiazis sisoubeiq /sisoubelp Asdoiq uoispul sainjedy [ediul)  AS  -0d|y pupjows  abe/xas Anuno>

sased epje|dolyifis [eio sy JO sainies) dibojoyredodiuld pue diydeibowsq g o|qeL



Ohman et al. BMC Oral Health (2023) 23:859

33 months (range 5-92). Recurrence of SCC was found
in 25% (1/4) of the OELSCC cases where the information
was available. One OELSCC patient developed no local
recurrence but a neck metastasis during follow-up.

Discussion

The definition of oral erythroplakia has changed rela-
tively little over the years, and the main differences in
the definition have involved the clinical description of
oral erythroplakia as either purely red (sometimes called
homogenous erythroplakia) or as a predominantly red
lesion (meaning it could contain minor areas of e.g. white
appearance) (Supplementary table). Although almost all
definitions of OE include the notion that it “cannot be
characterized clinically or pathologically as any other
definable disease’, many reports on OE include cases that
were either not biopsied [9] or actually diagnosed histo-
pathologically as squamous cell carcinomas [11, 25-27].

It would perhaps be better to define OE for example as
a “red or a predominantly red lesion of the oral mucosa
that cannot be diagnosed as any other lesion and that his-
topathologically features epithelial dysplasia in almost all
cases”. That would emphasize its dangerous nature and
the need to histopathologically examine the whole lesion.

In the present study, the vast majority of the OE
patients were female, while it is reported that OE is found
equally in females and males [9, 11]. The relatively large
proportion of patients with previous OLD, that is more
common in females, may partly explain the gender dis-
tribution in our case series. All the OELSCC patients
were female, in contrast to the gender distribution of oral
SCC in general. OE occurs mainly in the middle aged and
older age groups [7], which was found also in the present
study.

Although tobacco use and alcohol drinking are sus-
pected to be predisposing factors for OE [7, 9] and oral
SCC, none of the OE patients were current smokers (one
had smoked in the past) and only 22% of the OELSCC
patients were smokers. The small proportion of smokers
in the present case series may be partly explained by the
gender distribution, since in many countries, most of the
smokers are males. Majority of the OE patients reported
using small or very moderate amounts of alcohol, while
less than 40% of the OELSCC patients used alcohol.
None of the patients used smokeless tobacco products or
areca nut/betel quid, which are reported to be risk factors
for OE in Indian population [9]. Although the number of
cases is small in the present study, the findings suggest
that other factors than tobacco, areca nut and alcohol use
are also contributing to the development of OE.

It is reported before that erytroplakic lesions may arise
in association with OLL or OLP [6, 28]. Indeed, in the
present case series, over 60% of the OE patients and over
20% of the OELSCC patients had a previously diagnosed
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OLD. It is therefore possible that OLD predisposes to
OE, and some cases of malignant transformation of OLL
and OLP may occur via clinical transformation to OE. As
chronic inflammation is implicated in the etiology of oral
cancer, it may be a local factor that modulates the pro-
gression of OPMDs such as OLD and OE [29]. Of note,
the erythematous/atrophic clinical presentation that is
commonly found in OLD, may sometimes cause diagnos-
tic difficulties clinically, but should not be confused with
OE.

Interestingly, it was reported that local irritation from
dentures produced a reversible lesion clinically identi-
cal to erythroplakia (sharply demarcated fiery red area
situated at 0.1-0.2 mm lower level compared to the sur-
rounding mucosa) but with also lichenoid features in
the adjacent mucosa in two patients [6]. In some of our
cases, minor white areas at the periphery of the OE and
OELSCC lesions were present, and this feature could be
seen both in the cases where the patient had an OLD,
and where the patient did not have another oral mucosal
disease. Of note, local irritation was not detected in the
present cases and the lesions were persistent.

About 45% of the present OEs were located in the buc-
cal mucosa which is among the most frequent sites of OE
[24]. Higher proportion of the present OEs were located
in the gingiva (27%) and tongue (18%) than previously
reported [7] although ventral tongue is mentioned as a
predilection site of OE in the WHO Histological typing
of cancer and precancer of the oral mucosa [30]. Floor
of the mouth (FOM) is considered one of the most com-
mon locations for OE [7] but none of the present cases
was seen in this site. Although tongue is a predilection
site for oral SCC, gingiva was the most common loca-
tion of OELSCCs in the present study. Floor of the mouth
is one of the most common locations for oral SCC, but
only one of the OELSCCs was located in the FOM (in a
smoker). As smoking and alcohol use are considered risk
factors especially for FOM oral cancers, the relatively
small proportion of patients having these habits could
partly explain this discrepancy in the present case series.
However, the small number of cases prevents any reliable
conclusions about the matter.

Most of the present OEs were larger than the earlier
reported typical diameter of <1.5 cm [7]. The size of
OELSCCs was comparable to the OEs, although none of
the OELSCCs were less than 15 mm in diameter.

The surface of OEs may be smooth or granular [8]; all
our OE cases had a smooth surface. Some of the OEL-
SCCs had an uneven or granular surface (Fig. 2). The
vast majority of the present OEs had well-defined bor-
ders all around, which is a recognized feature of OEs
[8]. Also most (but a smaller proportion than of OEs)
of the OELSCCs were well-defined. One of the OEL-
SCCs was poorly-defined. A sharp demarcation from the



Page 6 of 10

(2023) 23:859

Ohman et al. BMC Oral Health

SYIUOW 7| 1918 NHS Ul BWOUIDIRD),
3]qe|I_AR JOU UOI}RWIOUI=AR/N

uolsIXa [ed1bins =35

anbuoj =] ‘a3ejed piey=dH ‘eAlbuib=o ‘Yyinow Jo J0ol= O ‘esodnNwW [exdng=|\g

eise|diadAy snodnusA=HA ‘eise|dsAp 21995 =S ‘ewourdied ||93 snowenbs =) ‘eise|dsAp sjesapow =o ‘eise|dsAp pjiw =i ‘NHS Ul eWouIed =5

syyuowl
0¢ Joye
sise}
-selw sabueyd seale 2)1ym Joujw [esayduad ‘esodonul
S9N s 35 UOleSURS bulewS Q| X07 SAI1DBY/DDS Jude(pe 3y} MOJ2] Pa3eNS ‘PaUYIP-||9M 5} SIA SOA 95/ uspams 6
uled UOI3eIDD|N P3eID0sse ‘Bulpaslq
AB/N 9 3S  ‘uonesuss buiuing  SEX07 D5/ Asea ‘sispiog snonuis ‘pauyap-||am Ason 5} OoN J9ASN 6//4 ARy 8
esodnw
Ne/N AB/N Ae/N Ajjgow jeusg - X0t D22S/20S JuadE(pe 3Y} MOJ3G P33BNHS 'PRUYSP-||SM dH ON 19NN 08/4 Ay ¢
AKisyduad
ON cl EN Ae/N Gl 225/20S 94} PUNOJe UO[eI3|N JOUIW PRUYSP-||9p0 dH ON ON 69/ [eis| 9
«ON 44 IS uled 0¢ 2DS/SID (@) ‘as (1) seale aUyM Joulul [elayduad ‘Pauyap-|[9pm 1 ON REASIN 9//4 [SBIS| S
225/As ()
AB/N AB/N 35 OoN oF ‘e1seidsAp Yum HA (1) S$I9PIOQ SNONUIS ‘pauyap-[loM NG OoN J9ASN 78/ ELT
Ne/N S ES) AB/N - STXGL DDS/0DS  uohelsd|n pajedosse pauyap Appood Ajsow  NO4  AjjeuoisedO SOA 8v/4 pugjuly €
snuis Aue
-|IXeul pue Jea 0}
Huneipes uted ‘uon (eAbulb) Seale 9}Iym Joulu esayduad ‘esodnw Juad 5)
ON 65 35 -esuss Buiews §e  DDS/(enIBUIB) DDS  -elpe ay) mo[aq Apyblls pa1enlis ‘pauyap-lam NG SIA EXEN €L/4 pueju4
UO[eSUS (SAISBAUIOIDIW) DDS seale
SOA 6 35 Buuing ‘buniews AB/N  /(BAISBAUIOIDIU) DDS  2)ym Jouiw [eiaydiad ‘pauyap-||am Ason 1 AB/N OoN 85/ puejulq L
JDS o syuow UoISIDXd JId)je
U urdn ww sisoubeiq /sisoube
-IN>3Y -MOj|o4 Judwieal] swoydwAs uiazis -Ip Asdoiq uoispu| sainjesy |ediul)  9US  asnjoyodly  HBupjows sbe/xas Anuno>

S9SED BUIOUIDIED ||9 SNOWENDS [e10 oyij-enje|dolyiAis [e1o Ajjediul|d ay3 Jo sainies) dibojoyiedodiuld pue diydeibowsd € ajqeL



Ohman et al. BMC Oral Health

(2023) 23:859

Page 7 of 10

Fig. 1 The clinical presentation of oral erythroplakias (OE) (a-k, patients 1-1

well-defined, and all had a smooth surface

surrounding mucosa is considered an important clini-
cal differential diagnostic feature of OE [6], as erythema
that is associated with reactive or inflammatory lesions of
the oral mucosa has almost always diffuse borders (com-
mon exception to this is geographic tongue). OEs may be
flat or situated at a slightly lower level than the adjacent
mucosa [4, 6, 28] and both presentations were seen in the
present OE and OELSCC cases (one OELSCC case was
considerably depressed below the adjacent mucosa). OEs
are soft on palpation and induration indicates the devel-
opment of invasive carcinoma [7].

Often the occurrence of symptoms in OE is not
reported in studies, so the exact prevalence of these in
OE is difficult to estimate. In our series, less than a third
of patients had symptoms associated with OE. In con-
trast to this, the vast majority of OELSCC patients expe-
rienced symptoms. Symptoms that have been reported
in association with OE include irritation, pain, burning,
dysphagia and slight itching [28, 31-33].

Over 80% of the OEs presented histopathologically
with dysplasia and over 60% were diagnosed as severe
dysplasia or carcinoma in situ. This finding is in line with
the literature [11]. In their series of 8 OEs, de Azevedo
et al. found that 62.5% of OEs were histopathologically
severe dysplasia or carcinoma in situ, 25% were moder-
ate dysplasia and 12.5.% showed no dysplasia [34]. On the

1). The most common location of OEs was buccal mucosa. Most OEs were

other hand, in a series of 15 OEs (of which all were biop-
sied but only 9 surgically treated), 26% were histopatho-
logically severe dysplasia or CIS, 40% were moderate
dysplasia, 33% were slight dysplasia and 1% were non-
dysplastic [35]. It is still a matter of controversy whether
oral epithelial carcinoma in situ represents a precancer-
ous or a cancerous lesion. In the present study, we classi-
fied the lesions with carcinoma in situ as erythroplakias
according to the WHO Classification of Head and Neck
Tumours (2017) where carcinoma in situ in the oral cav-
ity is defined as synonymous to severe dysplasia [24].

It is noteworthy that the histopathologic diagnosis of
first diagnostic biopsy altered to a more severe histopath-
ologic diagnosis after examining the excision biopsy in a
third of the OE cases. This is a finding observed in several
previous studies on OPMD [27, 36, 37]. For example, a
study where the histopathologic findings of incision and
excision biopsies of premalignant lesions were compared
found that only 49% of the diagnoses concurred, with
35% changing to a more severe diagnosis [36]. Also two
of the present OELSCCs were initially diagnosed as dys-
plastic/carcinoma in situ, but after excision of the lesion,
the diagnosis was invasive carcinoma. It is therefore
important to excise every oral lesion diagnosed as eryth-
roplakia irrespective of the incisional biopsy diagnosis if
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Fig. 2 The clinical presentation of oral erythroplakia-like squamous cell carcinomas (OELSCC) (a-i, patients 1-9). The most common location of OELSCCs
was gingiva. Most OELSCCs were well-defined. Some lesions had an uneven surface and/or associated ulceration

the lesion does not resolve after elimination of possible
irritants.

The use of adjunctive diagnostic tests, such as vital
staining or light-based detection to aid in biopsy site
selection may be considered by expert clinicians, espe-
cially in large lesions suspected to be OE or OELSCC. It
should be noted that there is no evidence for the useful-
ness of these diagnostic aids in the primary care setting
and that they should not be used as a replacement for
biopsy [38, 39].

Spontaneous resolution of OE has been observed in a
longitudinal study [35] but the natural evolution of OEs is
unknown and cannot be reliably predicted in individual
cases. Although the evidence base for medical or surgi-
cal intervention in preventing malignant transforma-
tion of OE is low or non-existing [40], excision is often

recommended for at least OEs containing moderate to
severe dysplasia/carcinoma in situ [1, 7, 41]. Of note,
excision of the whole OE lesion when possible would
be justifiable for diagnostic purpose. Also modifica-
tion of known life-style risk factors is recommended for
OE patients [40]. All the present OEs were treated with
either surgical excision or laser evaporation. One of the
OEs with no dysplasia was followed for 52 months but
remained clinically unchanged until it was eventually
treated with CO2-laser with no recurrence.

Recurrence of OE was observed in close to half of the
present cases. Previous studies have shown also rela-
tively high recurrence rates of 17-53% after excision of
OE [27, 37, 42]. In one study, the large size of OE (over
80mm?) was the only independent factor that predicted
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postoperative recurrence [27]. A long-term follow-up of
OE is indicated even after successful complete excision
[36].

Although OE is thought to have a considerably high
MTR of 33-45% [3], a recent meta-analysis estimated
a much lower MTR of 19.9% [34], stating that to assess
reliably the malignant development of OE in studies,
the initial biopsy should rule out the presence of SCC
and a clinical follow-up period is necessary. In the pres-
ent series, malignant transformation occurred in one
patient histopathologically diagnosed with severe dyspla-
sia, giving a MTR of 9% in a mean follow-up period of 73
months. The small size of the present study may explain
the low MTR observed.

Among the limitations of this retrospective study is
that information about some patient characteristics such
as alcohol use or symptoms was not available of all cases
and that the follow-up period was short in some cases.
Due to rarity of OE and OELSCC, the number of cases
in this study is limited and therefore it is not possible to
make definitive conclusions about the possible clinical
differences between OE and OELSCC.

Conclusions

The definition of OE is still unsatisfactory. Clinically OE-
like lesion that has invasive SCC on first incision biopsy/
biopsies or excision biopsy, should not be called OE nor
classified as an OPMD, nor included in studies as such.
The definition and nomenclature of mixed red and white
OPMD lesions as erythroleukoplakias or leukoerythro-
plakias depending on the predominant appearance could
possibly clarify the classification of OPMDs further.

There are patients with OE or OELSCCs in whom typi-
cal predisposing factors tobacco, areca nut and alcohol
use are not involved. Previous OLD seems to be associ-
ated with OE and OELSCC in a proportion of patients.

OELSCCs may be more often symptomatic and have
more often an uneven surface or ulceration than OEs.
These features could help clinicians in assessing the risk
of SCC when first encountering a patient with an eryth-
roplakia like lesion in the oral mucosa. Biopsy/biopsies
are required for the diagnosis of OE and only the excision
of OE may enable the correct diagnosis to be made.

In the future, larger well-characterized patient popu-
lations with OEs are needed to elucidate the etiological
factors, natural history, best treatment options and prog-
nosis of this rare oral potentially malignant lesion.
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