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Abstract

Ulcers are one of the most common lesions in the oral cavity and are caused by injuries to the oral
mucosa for different reasons. These ulcers are clinically characterized by the loss of the whole thickness
of the epithelium and the denuding of the underlying lamina propria in the presence of a white/yellow

layer called the fibrinoleukocytic layer and are usually accompanied by pain. Due to the wide array
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of etiologic agents for oral ulcers, pinpointing the etiologic agent can be highly challenging, and
the availability of a good diagnostic guide assists in the diagnosis and selection of proper treatment
modalities because a fast and accurate diagnosis of some ulcers (e.g., the early stages of squamous

cell carcinoma) is crucial for the early initiation of treatment. The present study attempts to present a

oral ulcers.

proper and comprehensive diagnostic guide to facilitate the classification and diagnosis of different
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Background

Anoral ulceris defined asa disruption of the integrity of the
oral mucosa and denuding of the underlying connective
tissue, typically surrounded by an erythematous halo (1).
During the diagnostic workup, the first priority is paying
attention to the patient’s chief complaint. Then, it is
necessary to evaluate its history, including the history and
course of the condition up to now, the medical and dental
history, family history, patient’s habits (e.g., smoking,
alcohol use, and the like), social and personal history,
and a thorough evaluation of the body systems (e.g.,
respiratory, digestive, and other symptoms and signs).
Next, extraoral (to cover the skin and other mucosal
structures) and intraoral examinations are performed, and
subsequently, depending on the need, proper preclinical
tools (e.g., radiography) and laboratory tests (e.g., biopsies
and histopathologic samples) are used to reach a final
diagnosis and prepare an appropriate treatment plan (2).
One of the most important clinical criteria that can assist
in the diagnostic workup of oral ulcers is to evaluate
the presence or absence of a history of ulcers or other
lesions in the skin and other mucosa, symptoms and

signs such as fever, malaise, arthritis, and the like, and
the presence of blisters or vesicles in association with the
ulcers. In addition, culturing or biopsy procedures and
histopathological evaluation of the samples are sometimes
necessary, especially with the immunofluorescence
technique (3).

Considering that ulcers might be a nonspecific sign of
some background conditions, it is a challenge to pinpoint
the etiologic factor(s) for oral ulcers, mostly due to the
wide range of ulcer types (chronic and acute) and reasons
(trauma, systemic conditions, and the like) for their
induction. Correct treatment depends on the correct
and early diagnosis of the etiologic agents and a precise
understanding of the immunopathologic nature of the
lesions (4,5). The present study discusses the differential
diagnosis of different oral lesions.

In the present study, ulcers are initially classified into
aphthous-, map-, and cater-like categories based on their
shape.

Aphthous-Like Ulcers
These ulcers are divided into two subgroups, namely,
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recurrent (similar, recurring ulcers with frequent healing)
and non-recurring ulcers. Further, each subgroup is again
categorized based on the presence or absence of other
concomitant symptoms and signs.

Recurrent Ulcers

Without Accompanying Symptoms and Signs

Recurrent Aphthous Stomatitis: It is a condition with
recurrent ulcers that is highly common and painful. The
most common age of onset is childhood and adolescence,
with an unknown etiology. The predisposing conditions
include genetics, stress, local trauma, nutritional
deficiencies, and the like. This condition is diagnosed
based on history and clinical findings and mostly occurs
as solitary or multiple, small, round, or oval (symmetrical)
ulcers with an erythematous halo in the non-keratinized
mucosa. Based on their size, these ulcers are categorized
into minor and major RAS and herpetiform. Minor RAS
is the most common type, with ulcers measuring 3-10
mm; healing takes place spontaneously in 10-14 days,
without scars. Major RAS includes deeper ulcers that
are irregular, and longer and measure > 10 mm; healing
occurs with scars and might take weeks or months and
might be accompanied by fever, dysphagia, and weakness.
Herpetiform is the least common type, which mostly
occurs in women, with several small 2-3-mm ulcers up
to 10-100 in number that tend to merge to form large,
irregular ulcers (6,7).

With Accompanying Symptoms and Signs

Aphthous and oral ulcers might be detected in

association with other clinical findings in many systemic,

autoimmune, and other conditions.

A Aphthous-dependent syndromes: This group includes

classic oral aphthous ulcers associated with other

symptoms and signs and is divided into three groups
based on the signs and affected locations:

o Behget's syndrome: It is a recurrent systemic
vasculitis with an unknown etiology that affects
several organs, including the oral-genital mucosa.
The principal triad of this condition includes ocular,
genital, and oral mucosal involvement (the most
common clinical finding is in the form of several RAS
ulcers with minor, major, and herpetiform types,
mostly affecting the non-keratinized mucosa). The
prevalence of this condition is higher in young adults
(20-40 years of age), and it is more severe in women
than in men (8,9).

o DPeriodic fever, aphthous stomatitis, pharyngitis,
and adenitis syndrome: It is the most common self-
limiting condition with periodic fever in children
that mostly appears at 5 years of age and resolves
at adolescence in most cases. In this condition,
periodic fever appears with at least one of the three
main symptoms and signs, namely, pharyngitis,
aphthous stomatitis (in 50% of the cases, small round
ulcers in the non-keratinized mucosa), and/or oral

adenitis (10, 11). This syndrome is diagnosed based
on history (no contact with an etiologic agent/an
infected patient) and clinical findings (10).

o Mouth and genital ulcers with inflamed cartilage
syndrome: This syndrome is a rare disease that
is clinically similar to Behget’s syndrome and is
manifested with a clinical trial mainly composed
of recurrent oral and genital ulcers in association
with the inflamed cartilage syndrome in the form of
relapsing polychondritis (with different patterns of
involvement of extremities and a clinical prognosis
similar to Behget’s syndrome) (12).

A Hematologic disorders: Nutritional deficiencies and

relevanthematologic (e.g., different types ofanemiarelated

to iron deficiency and the like) and other hematologic

(e.g., neutropenia, hematologic malignancies, and the like)

disorders can be important risk factors for the incidence

of oral ulcers, and even oral ulcers can occasionally be
the first sign of hematologic disorders (13,14). Of all the
hematologic disorders, the most common ones related
to aphthous-like ulcers in the oral cavity are different
anemias related to nutritional deficiencies and cyclic
neutropenia. Notably, cyclic neutropenia can cause
aphthous-like ulcers; however, it predominately tends to

create crater-like ulcers in the oral cavity (15).

A Cyclic neutropenia: Neutropenia, consisting of cyclic

neutropenia and chronic neutropenia, is associated with

decreased blood neutrophil counts. In cyclic neutropenia,
neutrophil counts decrease significantly in regular
periods, almost every 21 days (<200/pL equivalent
t0<0.2x10°/L) (16). The signs and clinical manifestations
of cyclic neutropenia (including fatigue, recurrent fever,
weakness, malaise, mucous ulcers, and the like) might be

mild to severe, depending on the severity and duration

of neutropenia. Of the most common oral manifestations

of cyclic neutropenia are periodontitis (early tooth loss in
children), gingivitis, and painful recurrent mucosal ulcers

(predominantly in the form of RAS) in most areas of the

tongue, buccal mucosa, and lips that heal spontaneously

after the neutrophil counts improve (17). If cyclic
neutropenia is on the differential diagnosis list, a chronic
bullous disease (CBC)-dift test should be requested at

least 2-3 times a week for 4-6 weeks (18).

A Systemic diseases: Apart from hematologic disorders,

many systemic conditions can also cause aphthous-like

ulcers in the oral cavity (19). In some digestive conditions,
oral lesions might appear before digestive system lesions

(20). Patients with a history of skin, genetic, or ocular

ulcerative lesions concomitant with arthritis should be

evaluated for conditions such as Behget’s syndrome,
mouth and genital ulcers with inflamed cartilage, and

Reiter’s syndrome. In addition, RAS associated with

recurrent fevers and infections is observed in some

conditions, including periodic fever, aphthous stomatitis,
pharyngitis, adenitis syndrome, cyclic neutropenia, and

Sweet syndrome.

o Systemic lupus erythematosus: In 45% of cases, it
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might be associated with oral manifestations such as
ulcers (with no pain in most cases and mostly in the
palate and oropharynx), erythema, or hyperkeratosis.
Further, ulcerated areas with white diametral striae
and an erythematous halo appear around the ulcers
(19).

Inflammatory bowel diseases: This group of
multifactorial diseases includes Crohn’s disease and
ulcerative colitis, and during the active course of
the disease, oral manifestation might appear even
as the first sign of the disease before or concurrent
with digestive signs, which might include recurrent
oral aphthous-like ulcers (the most common),
erythematous and erosive areas, cheilitis, atrophic
mucositis, and fungal infections (20). To diagnose
inflammatory bowel diseases, it is necessary to
refer the patient to a specialist for endoscopy and
colonoscopy for a definitive diagnosis, in addition
to the evaluation of alimentary tract signs (e.g.,
weakness, fatigue, long-term diarrhea, and the like)
and laboratory tests, especially Ca*?, occult blood,
and occult parasites (21).

Celiac disease/gluten-sensitive enteropathy: It is
an autoimmune disease in genetically susceptible
individuals, with two groups of intestinal and extra-
intestinal clinical manifestations, in which the
small intestine mucosa is traumatized in response
to dietary gluten and other environmental stimuli.
Tooth enamel defects, delayed development, and
maturation of teeth are among the oral manifestations
of recurrent aphthous stomatitis, which is a disease
risk indicator (22).

Sweet  syndrome/acute  febrile  neutrophilic
dermatosis: It is a rare disease characterized by red-
brown tender nodules and plaques with cutaneous
neutrophilic infiltration associated with fever,
weakness, or arthralgia. Although oral involvement
is unusual, oral manifestations, especially aphthous-
like ulcers of the buccal mucosa or tongue, have been
reported in these patients (23).

Diabetes mellitus: The condition is a multifactorial
metabolic syndrome due to insulin deficiency (type 1
diabetes) or insulin resistance (type 2 diabetes). The
presence of oral mucosal lesions, such as recurrent
aphthous-like ulcers, in most diabetic patients might
be directly related to their blood sugar control (24).
Therefore, if diabetes is suspected based on the
patient’s history and clinical symptoms and signs,
laboratory tests (fasting blood sugar and hemoglobin
A1C) are necessary.

Reiter’s syndrome: It is characterized by arthritis,
nongonococcal urethritis, conjunctival involvement,
and mucocutaneous lesions. Oral lesions are present
in 20-40% of cases in the form of papules and ulcers
(sometimes major aphthous-like ulcers) on the
buccal mucosa, gingiva, and lips. Tongue lesions are
similar to geographic tongue lesions (25).

Simple diagnosis algorithm of oral ulcers

o Human immunodeficiency virus infection: Oral
lesions, including oral candidiasis, hairy leukoplakia,
and aphthous ulcers, might be one of the first clinical
manifestations of this infection and help reach an
early diagnosis (26).

o Coronavirus disease 19 or severe acute respiratory
syndrome-coronavirus 2 infection: It is a highly
transmissible viral disease with clinical symptoms
and signs similar to other influenza-like viral
infections (e.g., fever, dry coughs, shortness of breath,
and the like). The most commonly reported signs are
xerostomia, recurrent aphthous ulcers, dysphagia,
and an oral burning sensation (27).

Important note: HIV, coronavirus disease 19, and Sweet
syndrome are seldom associated with aphthous-like oral
ulcers and are not included in the routine differential
diagnosis list unless there is evidence of suspected medical
history and clinical symptoms and signs.

A Recurrent herpetic infection (herpes simplex virus): It is
a common viral infection that remains latent in the nerve
ganglia for a long time after the initial infection and, if
re-activated, causes recurrent infections in the two forms
of recurrent herpes labialis (the most common form, also
called canker sore) and initial oral HSV. The recurrent
infection is usually less severe than the initial infection.
Recurrent herpes labialis begins with 24-hour prodromal
symptoms, including tingling, burning, and itching of the
ulcer site, and then clusters of vesicles and ulcers appear
at the vermilion border or the lip surface (28). Intraoral
recurrent herpetic lesions of HSV in healthy individuals
appear as vesicles and clusters of ulcers, respectively, (that
normally coalesce with a map-like irregular view) in the
keratinized mucosa of the palate and gingiva. However, in
patients with immune system deficiency (HIV infection,
organ transplant patients, and the like), ulcers can occur in
all parts of the oral cavity (keratinized and non-keratinized
gingiva) (29). Sometimes, the ulcers are solitary and less
numerous and should be differentiated from aphthous
ulcers. In this regard, several actions might be helpful,
including attention to the location of ulcers in healthy
individuals (involvement of the keratinized mucosa in
recurrent HSV versus the involvement of non-keratinized
mucosa in aphthous) and the number of ulcers (several
cluster lesions, sometimes associated with small satellite
lesions in recurrent herpes versus solitary lesions with
a round or oval periphery in aphthous). In addition,
individuals with immune deficiency can be questioned
about the history of herpetic ulcers and the history of
diseases (history of organ transplants, and the like) (2,30).

A Herpes zoster infection: The etiologic agent is a varicella
zoster virus (VZV) that remains latent in nerve ganglia
after the initial infection (chicken pox) and might become
activated to cause a recurrent infection (shingles or zona).
The oral manifestations are mainly in the form of vesicles
and clusters of unilateral ulcers relative to the midline of
the oral cavity (in the pathway of the affected nerve) on
the keratinized or non-keratinized mucosa. The sensory
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V2 nerve is involved in most cases, affecting the gingiva
and hard palate. The most important conditions on the
differential diagnosis list are initial and recurrent HSV
and herpetiform recurrent aphthous stomatitis. However,
VZV ulcers are more widespread and painful than HSV
ulcers and have a unilateral pattern. In addition, a history
of chicken pox in childhood or recent contact with an
infected individual helps reach a diagnosis (31). On the
other hand, unlike HSV, VZV is mostly associated with
severe skin involvement, and conditions only affecting
the oral cavity are rare (32).

Non-recurring Ulcers
This group of ulcers is divided into two groups, namely,
those with and without a history of prodromal signs.

Ulcers With a History of Prodromal Signs

o Primary herpes infection: This self-limiting
condition is mostly asymptomatic and mainly occurs
in childhood. However, in symptomatic cases, it is
mostly accompanied by prodromal signs, including
fever, headache, malaise, nausea, vomiting, and
lymphadenopathy, and affects all oral areas, from
the keratinized to non-keratinized mucosa. The most
common manifestations in children are gingival
involvement in the form of gingivostomatitis (red
hot gingiva), which leads to pain and dysphagia. Oral
and lip lesions appear as painful clustered vesicles
with a scalloped border on an erythematous base
that convert to pustules, erosions, and ulcers (mostly
coalesced and map-like and less aphthous-like),
respectively, and finally resolve gradually by creating
a crust (28). Therefore, posing questions about a
history of prodromal signs before the appearance
of oral lesions and more widespread involvement of
most oral areas, especially the gingiva, can be highly
helpful in reaching a diagnosis.

o Varicella zoster infection: Initial varicella zoster
infection (chicken pox) is a highly contagious disease
with the highest incidence in childhood in spring and
winter, which is characterized by the appearance of
skin rashes (erythematous macules) that are itchy and
centrotropic (mainly on the trunk and back) after a
short period of prodromal symptoms (they include
mild fever, malaise, and lack of appetite in children
and high fever, headache, myalgia, or vomiting in
adults). The skin rashes are converted to vesicles
filled with a clear fluid that finally become ulcerated
(mostly map-like, less frequently aphthous-like) and
then become crusted. Oral lesions have a similar
course and are always found along with skin lesions
(33).

o  Coxsackievirus infections: These infections include
three diseases of hand, foot, and mouth (HFMD),
herpangina (HA), and lymphonodular pharyngitis,
which mostly affect young children, with the highest
incidence in late summer and early spring. In all

these three conditions, first, there is a period of
prodromal symptoms (fever, malaise, fatigue, and the
like), followed by usual clinical symptoms and signs,
including blisters and maculopapular lesions in the
oral mucosa and skin (mostly on the palms and soles
and the buttocks) in HFMD. Moreover, symptoms
of sore throat with blisters and ulcers in the pharynx
and oropharynx in HA, and nodules in the pharynx
and oropharynx (instead of blisters and ulcers) in
lymphonodular pharyngitis are detectable (34). In
addition, a much lower rate of gingival involvement
in these diseases (unlike HSV infections), the highest
involvement of the posterior areas of the oral cavity
and pharynx in HA, and the involvement of the
palms and soles in HFMD might help discriminate
them from initial HSV infections (35).

No History of Prodromal Symptoms and Signs

Trauma: Traumatic ulcers secondary to thermal,
mechanical (predominantly in patients with convulsions
or mental disorders, or healthy individuals, accidentally
and mostly with a history of trauma such as mucosal
biting, and the like) or chemical (e.g., ulcers secondary
to medications such as NSAIDs, and the like) are highly
common in the oral cavity and can appear in different
forms, including aphthous-like (in local traumas), map-
like, and even crater-like forms (36).

Map-Like Ulcers

These ulcers have irregular shapes and borders and are
divided into acute and chronic subgroups. Acute ulcers
are categorized into subgroups based on the presence or
absence of recurrence. Chronic ulcers are classified into
subgroups based on the presence or absence of keratosis
in the oral mucosa.

Acute Map-Like Ulcers

Recurrent ulcers

This group is itself subdivided into two groups based
on the presence or absence of constitutional symptoms
(fever, weight loss, fatigue, and lymphadenopathy).

The Presence of Constitutional Symptoms

Erythema Multiforme: An acute mucocutaneous
hypersensitivity is in two minor (minor EM) and severe
(severe EM) forms, with characteristic target-like skin
lesions. EM mostly affects young adults for different
reasons, such as infectious agents (especially HSV
infections), medications, and the like. In most cases, there
are prodromal symptoms (e.g., fever, lymphadenopathy,
malaise, and the like) before the lesions arise, and
then skin lesions, with or without oral lesions, appear.
Involvement of the oral cavity alone in EM is rare. First,
oral lesions appear in the form of erythematous macules,
mostly on the lips and the buccal mucosa, and gradually
convert to blisters and then ulcers with irregular shapes
with an erythematous rim (halo). The labial mucosa is
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covered with bleeding crusts in most cases, and depending
on the disease severity, there are varying degrees of pain
and discomfort (36, 37). Attention to the acute nature of
the disease course, the skin lesions, and mucosal lesions
other than that of the oral cavity, history of patients, and
questions about the presence of prodromal symptoms are
highly helpful in diagnosing this condition.

Important note: Steven-Johnson syndrome and toxic
epidermal necrolysis are two diseases with etiologies
different from EM despise clinical and histopathological
similarities to EM. The severity and extent of lesions in
these two diseases are higher than in EM (38).

Absence of Constitutional Symptoms

Recurrent HSV Infection: When map-like ulcers are
present without prodromal symptoms, asking questions
about the history of canker sores (recurrent HSV infection)
will be extremely helpful. As mentioned previously, ulcers
resulting from this infection are predominantly map-like.

None-recurring Ulcers
A History of chemotherapy and radiotherapy: During the
chemotherapy (CT), radiotherapy (RT), and hematologic
stem cell transplant procedures to destroy malignant
cells when treating tumors, cancers, and hematologic
disorders, usually the oral mucosa is also affected due
to its high mitotic activity, causing many complications
in the oral cavity. Oral mucositis (mostly in the form of
irregular coalesced, map-like ulcers) is one of the common
complications of CT and RT, with severe pain, severely
debilitating the patient and increasing the susceptibility
to hemorrhage and secondary infections (14). Generally,
RT and CT can mainly cause acute map-like ulcers and
less chronic ulcers (39-41). Therefore, asking questions
about a history of cancer, hematologic disorders, or
hospitalization for CT or RT is one of the essential
questions in evaluating the history of patients with map-
like ulcers.

Important note: The presence of several ulcers, gingival

hyperplasia, petechiae, and ecchymosis on the oral

mucosa and spontaneous gingival bleeding without a

local etiologic factor, and frequent infections might be

signs of leukemia (14).

e Initial herpetic infection: As explained previously,
most ulcers of the initial HSV infection are associated
with the aggregation and coalescing of map-like
ulcers with scalloped borders (28).

e Trauma; Ulcers resulting from chemical burns: Oral
traumatic injuries can appear in any form.

e Allergy: Oral mucosal hypersensitivity reactions or
oral mucosal allergy are primarily related to different
products (e.g., food, drink, orodental hygiene
products, dental materials, and the like) and appear in
different forms, including ulcers (mostly map-like),
lichenoid reactions, lip swelling, and the like (36). In
addition, the appearance of erythematous macular
areas with the highest involvement of the gingiva is

Simple diagnosis algorithm of oral ulcers

observed several days after contacting the stimulus
(e.g., chewing gum and the like), and crustation of
the epithelium is sometimes detected in association
with ulcers in plasma cell stomatitis (42). Taking a
precise history in the face of different oral lesions,
especially acute map-like ulcers, is highly important
to reach a correct diagnosis.

Chronic Map-Like Ulcers

They are divided into two groups based on the presence
or absence of keratosis around the ulcer or other oral
mucosal areas.

The Presence of Keratosis (Around the Ulcer or Other Oral
Mucosal areas)

o Oral Lichen planus: Lichen planus is a relatively
common, chronic, mucocutaneous, immunologic
disease that mainly affects middle-aged adults
(30-60 years) with a female predilection. The oral
cavity mucosa is the most commonly affected
mucosa and can be found alone or in association
with skin involvement characterized by 5 Ps (i.e.,
purple, polygonal, pruritic, papules, and plaques)
and other mucosal membranes of the body. The
oral manifestations of this condition consist of
six clinical views, including reticular (the most
common form, with white, keratotic, reticular lines,
called the Wickham striae), popular (white keratotic
papules), plaque-like, atrophic/erosive, ulcerative,
and bullous. The most commonly affected area is
the buccal mucosa (mostly bilaterally), followed
by the tongue, gingiva, palate, and the vermillion
border of the lip. The presence of white keratotic
components in all six clinical forms of Oral lichen
planus (OLP) is one of the diagnostic criteria (36).

o Lichenoid reactions (Lichenoid contact reaction,
drug-induced lichenoid reaction, and graft versus
host disease): The clinical and histopathological
characteristics of these conditions are similar
to those of OLP. However, they have a different
etiopathogenesis. Their clinical manifestations
might appear in each of the six clinical views of
OLP. In all these cases, if ulcers are formed, they
are map-like, along with white keratotic areas.
However, unlike OLP, which has an unknown
etiology, lichenoid contact reaction (LCR) appears
in response to dental materials (mostly amalgam
restorations and metallic materials). Drug-induced
liver injury (DILR) is a reaction to medications and
foreign agents such as flavoring agents, and GvHD
is a reaction to hematopoietic cell transplantation.
In addition, OLP lesions are usually symmetrical,
bilateral, and multiple, while LCP lesions tend to
be unilateral and localized. On the other hand,
GvHD lesions are more widespread (mostly on
the palate) and mostly associated with cutaneous,
digestive, and similar signs and symptoms, though
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oral lichenoid reactions might be the first sign
of chronic GvHD. A history of a disease leading
to hematocrit (e.g., leukemia) might be helpful
in such cases. Further, in DILR, the extent of the
lesions is more limited than that of OLP, and
usually, uncommon sites for OLP involvement
(e.g., the palate) become involved, and a history of
medications is also essential (43).

ASystemic lupus erythematosus: As mentioned
previously, oral lesions of SLE mostly appear
as centric ulcers (usually aphthous-like and
sometimes map-like) with white radiant striae and
an erythematous halo around ulcers.

* Absence of keratosis: These ulcers are divided into two
groups based on the presence or absence of skin insolvent.

The Presence of Skin Involvement

Pemphigus vulgaris (PV): It is an autoimmune,
vesiculobullous, mucocutaneous condition that
mostly affects adults (in the fourth to sixth decades
of life). Oral involvement occurs in 80-90% of the
patients, as the first disease sign in over 50% of cases.
In the clinical view of oral lesions, most blisters (with
anon-inflamed base) rapidly burst due to mechanical
traumas resulting from mastication and are found as
erosions and irregular, extensive surface ulcers and
erosions (map-like) in association with tissue tags.
These ulcers are painful and have a widespread and
progressive nature in most oral areas, especially in
the buccal mucosa and pharyngeal areas, resulting
in dysphagia and progressive debility in the patient.
Secondary infection of oral ulcers might mask the
usual characteristics of PV ulcers. Therefore, biopsies
and histopathological evaluations of the samples
(and preferably direct immunofluorescence and
differential item functioning tests) are necessary for
the definitive diagnosis of PV (36,44).

Linear immunoglobulin a disease/chronic bullous
disease of childhood (LAD/CBCDC): LAD is a rare
autoimmune subepithelial vesiculobullous disease
with a linear precipitation of IgA along the basement
membrane, primarily affecting adults (in the sixth and
seventh decades of life) with a female predilection. It
is known as the CBCDC in children or herpetiform
dermatitis in adolescents (36). The skin involvement
in this disease appears as sudden itchy blisters with
a “jewel cluster” (41,45). Oral involvement in LAD
has been reported in 5%-70% of cases in the form
of painful vesicles, erosions, or ulcers (especially the
involvement of hard and soft palates and gingival
involvement in the form of desquamative gingivitis).
A definitive diagnosis can be reached through
biopsies and direct immunofluorescence (DIF)
evaluations (36,46).

Epidermolysis bullosa: EB is a diverse group of
hereditary cutaneous disorders, with four simplex,
junctional, dystrophic, and Kindler (47) forms. Oral

manifestations have different forms and severities,
depending on the disease phenotype, and angular
cheilitis and oral ulcers/blisters are observed in most
patients (48). In these patients, the complications
after recurrent blisters include decreased growth of
the maxilla and mandible, disorders in lip and tongue
movements, limited mouth opening (microstomia),
and the like, depending on the severity of scar
formation (49,50).

Acquired epidermolysis bullosa: It is a rare, acquired,
autoimmune vesiculobullous disorder (51). The
most common clinical forms of this disorder are
the classical/mechanical (non-inflammatory blisters
and erosions/scars are areas susceptible to trauma)
and non-classical/inflammatory  (inflammatory
blisters, skin rashes with erythemas similar to other
vesiculobullous lesions such as BP) ones. In addition,
these patients suffer from cutaneous and mucous
blisters and scars. Some of the oral manifestations of
EBA include erythematous gingiva and oral ulcers.
A definitive diagnosis is reached based on clinical
manifestations, biopsies, and DIF evaluations (51-
53).

Bullous pemphigoid: BP is the most common
autoimmune blister-forming condition with tense
blisters, which are mostly itchy and erythematous
(predominantly on the skin of the trunk and
extremities), with or without mucous membrane
involvement, affecting individuals 60-80 years
of age (54). The manifestations of BP are mostly
cutaneous, and oral mucous membrane involvement
is less common (10-20%) and less severe than
MMP. Moreover, these manifestations appear
predominantly as blisters, erosions, and irregular
map-like ulcers with an inflammatory base. They do
not lead to scar formation, contrary to MMP (55,56).
Desquamative gingivitis is one of the most common
oral manifestations of BP (56). The diagnosis of
BP is based on clinical examinations, biopsies,
and laboratory tests, including DIF and indirect
immunofluorescence (55).

Herpetiform dermatitis: DH, or Duhring disease, is
a rare condition due to an allergy to gluten, with the
hallmark feature of the asymmetrical distribution of
blistering rashes that are highly itchy and appear on
extensor surfaces such as the elbow and the dorsal
aspect of the forearm. Oral involvement is rare and
might be visible as vesicles/ulcers, macules, and
erosions throughout the oral mucosa. Diagnosis
mainly relies on clinical and serologic (antibodies
against TG3 and TG2 [epidermal transglutominase])
and histopathological evaluations, especially DIF, as
the gold standard for the diagnosis of DH (57).

No Cutaneous Involvement
Mucous membrane pemphigoid: MMP, or cicatricial
pemphigoid, is a rare autoimmune subepithelial
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vesiculobullous disorder primarily affecting the oral
and ocular mucosa, with a predilection for middle-aged
and old individuals. Scar formation after the healing of
conjunctival lesions might lead to blindness. In most
patients, the oral mucosa is the site for the onset and
the most common site of involvement (85%), with
predominantly clinical manifestations of desquamative
gingivitis in the gingiva. Other oral lesions appear as
erythematous macules, blisters, or erosions/ulcers (map-
like ulcers with an inflammatory base) in different areas
of the oral cavity that cannot be distinguished from other
blistering disease ulcers, such as PV, concerning their
appearance. The disease severity in MMP is lower than
that of PV, and the involvement of the conjunctiva (eye
redness and the like) might help initially distinguish it
from PV. On the other hand, unlike BP, MMP mainly
affects the mucosa, and the skin is rarely affected. Unlike

MMP, which is a gradually progressive condition, BP is

mostly self-limiting and less severe. The diagnosis of MMP

is based on clinical, histological, and immunopathological

findings (58).

e History of Chemotherapy and Radiotherapy: As
discussed earlier, RT and CT can cause acute or
chronic map-like ulcers in the oral cavity.

e Trauma: In addition to creating different forms
of ulcers, trauma can cause acute or chronic ulcers
(36). Therefore, posing questions about the history of
trauma is highly important in all ulcer types.

Crater-Like Ulcers

These ulcers are in the form of volcanic craters (with a
depressed center and elevated borders) and are divided
into acute and chronic ulcer groups. Each group is also
classified based on the absence or presence of respiratory
signs and pulmonary involvement.

Acute Ulcers

With Pulmonary Involvement and Respiratory Symptoms
and Signs

o Tuberculosis infection

o Deep fungal infections

Without Pulmonary Involvement and Respiratory

Symptoms and Signs

o Trauma/eosinophilic ulcer of the tongue (ulcerated
granuloma of the tongue, oral traumatic granuloma,
or traumatic ulceration): We previously discussed
different forms of traumatic injuries. The eosinophilic
ulcer of the tongue is a self-limiting reactive lesion
with unknown pathogenesis. It primarily affects the
lateral borders of the tongue; however, it can affect
the gingiva and other mucosal surfaces of the oral
cavity. This crater-like ulcer appears as an acute
or mostly chronic ulcer with a punched-out form
with sharp borders that are usually elevated and are
sometimes associated with a history of trauma. This
ulcer appears in young children during primary

Simple diagnosis algorithm of oral ulcers

tooth eruption, especially on the ventral aspect of the
tongue (due to dental traumas), and is called Riga-
Fede disease (7,59,60). In cases where malignancies
are on the differential diagnosis list (e.g., squamous
cell carcinoma), a biopsy of the ulcer is recommended
for the initial diagnosis of this lesion (59).
Necrotising sialometaplasia: It is a benign
inflammatory disorder of the salivary glands that
mainly affects the hard palate. However, it might
affect any oral area with a salivary gland. NS usually
influences males, mostly in the fourth decade of
life (61). The ischemia of the vessels perfusing
salivary glands is the best-known factor leading to
NS, which occurs due to several possible factors,
including local trauma (resulting from blunt forces),
infiltration of dental anesthetic agents, and the like.
In clinical examinations, NS is characterized by a
deep acute or chronic crater-like ulcer with varying
sizes and clearly visible borders, mostly surrounded
by an erythematous halo (61). Diagnosis is mainly
based on clinical characteristics, history (especially
a history of dental injection), and histopathological
evaluation. This lesion is self-limiting (with a
recovery period of 6-8 weeks) and does not require
any specific treatment. However, due to clinical
similarity to squamous-cell carcinoma (SCC) and
mucoepidermoid carcinoma, when these ulcers are
present, biopsy and histopathological evaluations of
the lesions are necessary to reach a correct diagnosis
(62).

Chronic/cyclic ~ neutropenia: ~ This  systemic
hematologic disorder is characterized by periodic
decreases in the absolute counts of neutrophils,
with oral wulcers, fever, lymphadenopathy, and
severe infections. It might also be associated with
thrombocytopenia and anemia. In more severe forms
of chronic neutropenia, oral manifestations might
appear, including painful and hemorrhagic crater-like
ulcers in the oral mucosa and gingivitis in the form
of painful, hemorrhagic, erosive lesions. Secondary
infections and periodontitis are also common in
these patients (15). As mentioned previously, cyclic
neutropenia ulcers are predominantly in the form of
aphthous-like ulcers; however, the ulcers of chronic
neutropenia are mostly crater-like.

Major aphthous or Sutton’s disease or periadenitis
mucosa necrotica recurrens: It is the uncommon form
of aphthous ulcers, with a predilection for females,
which appears clinically in the form of deep crater-
like ulcers, mostly round and sometimes irregular,
with slightly elevated borders and an erythematous
halo, measuring>10 mm (predominantly on the
lips, tongue, and the soft palate), which might
sustain several weeks or months. The ulcers are
highly painful, heal with scar formation, and might
sometimes be associated with fever, dysphagia,
and malaise. Patients with HIV exhibit the most
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severe major aphthous ulcers (6). The diagnosis of
RAS is based on history and clinical examinations.
However, when the ulcers first appear, especially
during adulthood, or are extremely severe with high
frequency, it is necessary to evaluate the systemic
background etiologic factors and rule them out (63).

Chronic Ulcers
With Pulmonary Involvement and Respiratory Symptoms
and Signs

Tuberculosis: TB is a chronic multi-system infection,
with  Mpycobacterium tuberculosis as the most
important etiologic agent. Oral lesions are rare in TB
and might be initial or secondary (more common)
to pulmonary tuberculosis. Acute crater-like ulcers,
or mainly chronic ulcers, are the most common
oral lesions of tuberculosis. These ulcers are mostly
irregular and deep with indurated, undermined, and
slightly raised periphery, which are covered with a
yellow granular layer, and predominantly insensitive
(in primary tuberculosis, which is uncommon
and mostly in children) or painful (in secondary
tuberculosis, and mostly in middle-aged and older
adults, in association with pulmonary tuberculosis).
Unlike oral involvement in primary tuberculosis,
which mostly occurs in children and predominantly
on the gingiva in the form of nodular or papillary
lesions, the most common site for oral involvement
in secondary tuberculosis is the tongue in the form of
chronic, persistent ulcers. Attention to patient history

and the presence of pulmonary involvement and
respiratory symptoms and signs, clinical findings,
and, if necessary, proper tests and chest x-rays are
extremely helpful (46).

Deep fungal infections: These infections cause severe
complications and significant mortality, mainly in
individuals with immune deficiency, and can cause
oral ulcers as well (64). Aspergillosis ulcers appear as
dark or yellow necrotic lesions, mainly on the palate
or posterior tongue (65). Diffuse blastomycosis, in
addition to pulmonary involvement, might produce
oral lesions characterized by irregular crater-like
ulcers with indurated, raised borders, which are
mostly painless (e.g., SCC) in all areas of the oral
cavity (3, 65). Histoplasmosis creates oral ulcers that
are usually painful and persistent and have indurated
round borders, mostly on the tongue, gingiva, or
palate, with cutaneous and pulmonary involvement
in most cases. These ulcers begin in the form of
erythema and are then converted to papules, and
finally ulcerate with a granulomatous appearance (3,
66). Cryptococcosis is an invasive fungal infection
and has an important role in the oral infections of
patients with immune deficiency; however, it can also
affect healthy individuals. Its oral ulcers might have
indurated borders such as SCC, mostly on the palate,
gingiva, or tonsillar pillars (3,67). The rare infection
of coccidioidomycosis might also cause oral ulcers.
The mucocutaneous form of paracoccidioidomycosis
might initiate as small vesicles with raised borders

Figure 1. The Algorithm of oral ulcers classification based on clinical shapes.
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that become painful over time (3). Invasive, acute
mucormycosis infections mostly affect individuals
with immune deficiency and diabetic individuals
with poor control. Oral mucormycosis normally
affects the paranasal sinuses or nasal areas. In
intraoral involvement, it usually leads to necrosis and
ulceration of the palate (65).

Without  Pulmonary Involvement and Pulmonary

Symptoms and Signs

o Trauma/eosinophilic ulcers

o Necrotizing sialometaplasia

o Syphilis: It is a highly transmissible bacterial infection
caused by the spirochete Treponema pallidum and
has initial, secondary, latent, and tertiary stages. The
oral cavity is the most common extra-genital location
of involvement. Chancre is the first sign of initial
syphilis, as a small, painless papule associated with
insensitive lymphadenopathy, finallyleading toa deep
ulcer (mostly crater-like) with a violet, red, or brown
base and raised borders, which heals spontaneously
(67). Two main characteristics of secondary
syphilis are the appearance of mucous patches and
maculopapular lesions, especially in hand palms and
foot soles, which are mostly associated with a wide
range of systemic symptoms such as fever, myalgia,
and the like. In addition, oral ulcers (mostly in the
form of map-like ulcers) might rarely become one
of the main manifestations of this stage. The other
oral manifestations of this stage include keratosis,
plaque, or condyloma lata (67,68). Gumma is one of
the oral manifestations of tertiary syphilis that first
appears as a painless swelling, mainly in the hard
palate and tongue, and finally creates an ulcer, which
is mostly create-like (68). The diagnosis of syphilis
mostly relies on taking a precise history (including
high-risk behaviors), clinical examinations, serologic
tests (e.g., a venereal disease research laboratory test),
and, sometimes, histopathological examinations. The
duration of ulcers, the recurrence pattern, clinical
view, the location of the lesion, the presence and
absence of systemic symptoms and signs, and history
in particular, are helpful in correctly diagnosing the
etiologic agent for ulcers in this disease (67).

Important note: The most common lesions of the

Epstein-Barr virus include infectious mononucleosis,

nasopharyngeal carcinoma, and Burkitt lymphoma.

Ulcers due to the Epstein-Barr virus are rare but might be

one of the characteristics of infectious mononucleosis. In

the oral mucosa, ulcers are typically small and shallow (1).

The algorithm in Figure 1 illustrates the classification of

oral ulcers based on clinical shapes (Figure 1).

Conclusion

Due to the wide array of etiologic agents for oral ulcers,
pinpointing the etiologic agent can be highly challenging.
In the present study, in addition to briefly reviewing

Simple diagnosis algorithm of oral ulcers

the common clinical manifestations of oral ulcers, we
proposed a proper and comprehensive diagnostic guide
through a simple algorithm to facilitate the classification
and diagnosis of different oral ulcers.
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