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Abstract

Recurring oral ulcers are among the most common problems seen by clinicians who manage diseases of the oral mucosa.
Recurrent aphthous stomatits is one of the most common oral mucosal pathosis. The cause appears to be ‘different things in
different people’. This article provides an overview of recurrent aphthous stomatitis including its causes, assessment and
treatment.

INTRODUCTION

Recurrent aphthous stomatitis (RAS) is the most common
disease affecting the oral mucous membrane. The classic
presentation of RAS is recurrent, self-limiting ulcers that
mainly affect non-keratinized oral mucosa.[1] It is one of the
most painful oral mucosal inflammatory ulcerative
conditions and can cause pain on eating, swallowing and
speaking[2]  in 5% to 50% depending upon the
socioeconomic groups.[3] RAS frequently affects patient
quality of life as a result of long lasting and recurrent
episodes of burning pain.[4] Treatment and management
strategies are based on an underlying cause. This article
reviews the literature on causes, assessment and treatment of
the clinical entity.

ETIOLOGY

Several etiological factors have been implicated in the
pathogenesis of RAS. These factors may be conveniently
divided into host factors: genetics, nutrition, gastrointestinal
diseases, hormones, immunologic and psychological and
environmental factors: microbial, trauma, allergy and
smoking.

The role of genetic factors is important in the etiology of
RAS. Susceptibility to RAS is significantly increased by its
presence in one or both parents. Studies of identical twins
have also demonstrated the hereditary nature of this disorder.
Children with RAS positive parents have a 90% chance of
developing RAS at an early age.[5-8]

Nutiritional deficiency contributes to RAS. Patients with low

serum levels of iron, folate, zinc, or vitamins B1, B2, B6 and
B12, which may be deficient independently or may be
secondary to other diseases such as malabsorption syndrome
or gluten sensitivity associated with or without enteropathy
are more susceptible.[9]

A deficiency of calcium and vitamin C has also been
proposed in association with vitamin B1 as a combined
nutritional deficiency in RAS patients.[10] Replacement
therapy of the deficient nutrient resulted in a remission or
improvement of the disease which supports the causative
role of nutritional deficiency in a subset of RAS patients.[11]
Rowe and Rowe stated that food allergy is a common cause
of RAS. Certain food stuffs such as coffee chocolate, potato,
nuts, citrus fruits and gluten may act as precipitating factors
for food allergy. Foods which can induce histamine release
from peripheral blood basophils from patients with aphthae
can also induce ulceration.[12]

Inflammatory bowel diseases such as crohn’s disease and
ulcerative colloitis have been associated with oral ulcers.
Approximately 10% of patients with crohn’s disease have
mucosal ulcers which precedes the intestinal
symptoms.[13-15]

Female sex hormones are also of etiologic importance.
Relationship exists between the occurrence of aphthous ulcer
and the menstrual period. Dolby stated that ulceration is
maximum in post-ovulation period which is related to the
blood level of progestron. Fergusen et al have shown the
efficacy of depoprogestogens in controlling such
ulceration.[16-17]
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Lehner has proposed that the recurrent aphthous ulcer is the
result of an autoimmune response of the oral epithelium.
Cohen suggested that RAS is not an autoimmune disease
arising from a central immunologic fault but rather
represents a local immune response against an antigenically
altered mucosa. Studies have shown an association between
RAS severity and abnormal proportions of CD4+ cells,
alteration of CD4+:CD8+ ratio  and elevated levels of
interleukin 2, interferon gamma and tumor necrosing factor-
α (TNF-)α mRNA in RAS lesions.[18-22]

Stress and psychological factors precipitate the attack of
RAS. There is good evidence that stress and anxiety leads to
increase in resting levels of cortisol. An increase in
biochemical reaction resultant of stress leads to atypical
habits that injure the oral mucosa such as bites in cheek and
lips, leads to oral ulcer manifestation.[23] 

Imbalance between free radicals and antioxidants causes
many inflammatory oral soft tissue diseases varying from
infections and immunologic diseases to lethal
cancers.[24-26] A variety of underlying systemic diseases
have been associated  with recurrent and multiple
ulcerations, some of which may clinically mimic RAS, these
include agranulocytosis, cylic neutropenia, chronic
inflammatory and ulcerative bowel diseases, gluten
enteropathy, vitamin B-complex deficiency and end stage
renal disease.[27] RAS is usually a late finding in AIDS
patients with CD4+ lymphocyte counts below 100 cells/
mm3, but it may occasionally be a presenting sign of HIV
infection.

Local traumatic factors which includes oral surgical
procedures, tooth brushing, dental procedures, needle
injuries and self inflicted bites and dental trauma were the
precipitating factors in nearly 75% of cases according to a
study by Greycovaski and his coworkers.[28]  
Micobiological agents such as the L form of streptococci,
herpes simplex virus, verisella zoster virus, adenovirus and
cytomegalovirus have been associated with RAS.

CLINICAL PICTURE

The onset of RAS is usually during childhood with the
tendency of ulcer to diminish in intensity and frequency with
age. Female predominance is seen, white people are more
affected than black, and children of higher socioeconomic
status are more commonly affected than those of lower
socioeconomic group.[29, 30]

The clinical picture of RAS is defined by small, shallow,

round or ovoid ulceration with well defined, circumscribed
margin with an erythematous halo around it. Three distinct
forms of RAS can be distinguished clinically categorized by
size, location and sequelae as minor, major and
herpetiform.[31]

Minor aphthae are the mos common affecting 80% of the
patient population.  Recurrent aphthous minor occurs more
frequently in women than in men and majority of the
patients report the onset of disease between the age of 10
and 30 years. Patients with minor aphthous ulceration
experience the fewest recurrences and the individual lesions
exhibit the shortest duration of the three variants. The ulcers
arise almost exclusively on the non-keratinized mucosa. The
buccal and labial mucosa are the most commonly involved
sites followed by the ventral surface of tongue, mucobuccal
fold, floor of mouth and soft palate.  Involvement of
keratinized mucosa is rare and usually represents the
extension from the non-keratinized mucosa. The lesion may
be preceded by prodromal symptoms of burning, itching
with the development of erythematous macule. The macule
develops an ulceration which is covered by yellowish-white
removable fibrinopurulent membrane and is encircled by an
erythematous halo.  The ulceration is shallow, painful, well
circumscribed and measure between 3mm and 10mm and
heal without scarring in 7 to 14 days. [32] 

Major aphthae are a severe variant characterized by
chronicity and scarring.  The onset of major aphthae is after
puberty and recurrent episodes may continue to develop for
around 20 years or more.  Labial mucosa, soft palate and
tonsillar fauces are the most commonly affected sites but any
oral surface area may be involved. Approximately 10% to
15% cases of RAS are major aphthae.[33] The prodromal
symptoms are more intense than those of minor aphthae, the
ulceration are deeper and larger with raised irregular borders
and frequently measure from 1 to 3 cm in diameter. The
number of lesions varies from 1 to10 and last for weeks or
months and often leave a scar after healing.   The onset of
disease may occur with manifestation such as fever,
dysphagia and malaise.[33] Patients with severe major
aphthae also occasionally show similar lesion of vagina and
penis, rectum and larynx with associated rheumatoid arthritis
or conjunctivitis.

Heraptiform ulcers are rare constituting only 5-10% of
RAS.[33] Ulcers tend to appear in women and generally
have a later age onset. The ulcers are characterized by crops
of multiple, small, rounded, shallow, painful ulcers with 1-3
mm in diameter and often up to 100 in number. Lesions
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begin as small, pinhead sized erosion that gradually enlarge
and coalesce clinically similar to the primary herpatform
gingivostomatitis. Lesions are present almost continuously
for one to three years with relatively short remissions.
Ulcerations heal within seven to ten days but the recurrences
tend to be frequent.[34,35] 

INVESTIGATIONS AND HISTOPATHOLOGIC
APPEARANCE

A detailed history taking and examination are characteristic
of RAS. Complete blood count, measurement of the levels of
red cell folate, serum vitamin B12 and serum ferretin is
useful if finding suggest a nutritional deficiency or a
hematologic disorder. Serologic test for rheumatologic
diseases, cultures and other specific tests for infectious
disease such as herpes simplex virus, cytomegalovirus or
HIV and evaluation for gastrointestinal diseases are advised
if the features are suggestive of these disorders. A biopsy
should be considered for solitary or multiple ulcers lasting
for more than three weeks.  The microscopic picture of
aphthous stomatitis is characteristic but not pathognomic.
The pre-ulcerative lesions demonstrate subepitelial
inflammtory mono nuclear cells with abundant mast
cells.[36] The early ulcerative lesions demonstrate a central
zone of ulceration covered by a fibrinopurulant membrane.
Deep to the area of ulceration, the connective tissue exhibit
an increased vascularity and a mixed inflammatory cellular
infiltrate that consist of lymphocyte histiocytes and
polymorphonuclear leukocytes. The epithelium at the margin
of lesion demonstrates extravasated erythrocytes,
subepithelial neutrophils, numerous macrophages loaded
with phagolysosomes and the non-specific binding of
stratum spinosum cells to immunoglobulins may be a result
of vascular leakage and passive diffusion of serum
proteins.[37,38]

DIFFERENTIAL DIAGNOSIS

RAS is the most common cause of recurring oral ulcers and
is essentially diagnosed by exclusion of other diseases. A
detailed history and clinical examination distinguish RAS
from primary or secondary viral infections, bacterial
infections, dermatologic conditions, traumatic episodes,
various syndromes, immunologic disorders and other
systemic diseases. 

Multinucleated epithelial giant cells in cytologic smears and
presence of herpes simplex virus seen on culture and
electron microscopic examination are the differentiating
factors of herpes simplex infection. Like viral ulcers, RAS

ulcers are symmetric but do not have tissue tags as seen in
irregular ulcers such as erythema multiforme, pemphigus
and pemphigoid. [35]

Oral ulcers in RAS and Bachet’s syndrome appear clinically
indistinguishable, but the presence of at least two of the
classic triad of the disease: recurrent oral ulcers, recurrent
genital ulcers and ocular inflammation is diagnostic of
Bachet’s disease.

Large aphthous like ulcers may be seen in HIV-positive
patient and in non-HIV-infected patients with other
immunodeficiencie, myelodysplastic syndrome, benign
neutropenia and other forms of neutropeni such as cyclical
neutropenia. Hematological screening and subsequent
systemic investigation help in differential diagnosis.[39-41]

Features such as persistent diarrhea that are suggestive of
systemic disease should raise the possibility of
crohn’sdisease or ulcerative colitis. Weight loss or other
signs of malabsorption may suggest gluten-sensitive
enteropathy, although this disease is present in less than 5%
of patiemnts with RAS attending the clinic.[9]

TREATMENT

The choice of treatment for RAS depends on the severity of
the disease, the frequency, size, and the number of
ulcerations. In the absence of a clearly defined cause the
treatment is aimed primarily at pain relief and the reduction
of inflammation. Effective treatment of the underlying
disorder or condition results in the remission of the ulcers. 
Oral trauma caused by hard tooth brushes or foods such as
toast, acidic foods or drinks that may exacerbate pain or
precipitate ulcers should be avoided.[24]

Topical antibiotics have been advocated as a therapy for
RAS for a long time.[42-44] Clinical studies suggest that
topical analgesics such as benzidamine or 1% lidocaine [45]
and protective bioadhesive such as carmilose or
cyanoacrylate can help relief the pain. Other topical agents
that can minimize patient discomfort and painful symptoms
include 5% ameloxanox, dexamucobase, diclofenac, Hyben
X, and M Lexanox paste which has been also shown to
decrease the healing time of minor aphthae.[46-48]

In patients with mild disease the mainstay of therapy is
topical corticosteroids. Although topical therapy is sufficient
treatment for most of the patients of RAS but it does not
decrease the formation of new lesions and may not be
sufficient treatment for patients with major RAS or patients
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who have frequent episodes of multiple minor RAS. These
patients are best treated with potent topical corticosteroids
(such as betamethasone, beclomethasone, clobetasol,
fluticasone or fluocinonide), systemic corticosteroids,
azathioprine or other immunosuppressant such as depsone,
pentoxifylline and sometimes thalidomide.[49, 50]

In recent years, natural anti-oxidant products have been used
for management of RAS. These preparations include extracts
and/or oils of medicinal plants which have effects on
reducing the severity of pain and shortening the healing
time.[51,52] Laser ablation is of limited practical benefits,
though it shortens the duration and decreases associated
symptoms.[53]

CONCLUSION

Treatment plans should be tailored in each patient
individually depending upon the severity and frequency of
outbreaks of the disease. In all patients with RAS it is
important to rule out the predisposing factors and treat the
etiological factors before introducing more specific therapy.

References

1. Ship JA, Chavez EM, Doerr PA, Henson BS. Recurrent
aphthous stomatitis. Quintessence Int 2000; 31: 95-112.
2. Miller MF, Ship II. A retrospective study of the
prevalence and incidence of recurrent aphthous ulcers in a
professional population, 1958-1971. Oral Surg Oral Med
Oral Pathol 1977; 43: 532-7.
3. Rogers RS III. Recurrent aphthous stomatitis: clinical
characteristics and associated systemic disorders. Semin
Cutan Med Surg 1997; 16: 278-83.
4. Chiappelli F, Cajulis OS. Psychobiologic views on stress-
related oral ulcers. Quintessence Int 2004; 35: 223-7.
5. Scully C, Porter S. Oral mucosal disease: Recurrent
aphthous stomatitis. Br J Oral Maxillofac Surg
2008;46:198-206.
6. Miller MF, Garfunkel AA, Ram CA, Ship II. The
inheritance of recurrent aphthous stomatitis. Observations on
susceptibility. Oral Surg Oral Med Oral Pathol 1980; 49:
409-12.
7. Miller MF, Garfunkel AA, Ram C, Ship II. Inheritance
pattern in recurrent aphthous ulcers: twin and pedigree data.
Oral Surg Oral Med Oral Pathol 1977; 43: 886-91.
8. Ship II. Epidemiologic aspects of recurrent aphthous
ulcerations. Oral Surg Oral Med Oral Pathol 1972; 33:
400-6.
9. Shakeri R, Zamani F, Sotoudehmanesh R, Amiri A,
Mohamadnejad M, Davatchi F, et al. Gluten sensitive
enteropathy in patients with recurrent aphthous stomatitis.
BMC Gastroenterol 2009;9:44.
10. Ogura M, Yamamoto T, Morita M, Watanabe T. A case-
control study on food intake of patients with recurrent
aphthous stomatitis. Oral Surg Oral Med Oral Pathol Oral
Radiol Endod 2001; 91: 45-9.
11. Rogers RS 3rd, Hutton KP. Screening for haematinic
deficiencies in patients with recurrent aphthous stomatitis.
Australas J dermatol 1986; 27: 98-103.
12. Rowe AH, Rowe A Jr. Food allergy: Its manifestation
and control and the elimination diets, Springfield, III., 1972,

Charles C Thomas publisher, pp 101-4, 41-75.
13. Greenberg MS, Pinto A. Etiology and management of
recurrent aphthous stomatitis. Curr Infect Dis Rep 2003; 5:
194-8.
14. Maeda K, Okada M, Yao T, Sakurai T, Iida M,
Fuchigami T et al. Intestinal and extraintestinal
complications of Crohn's disease: predictors and cumulative
probability of complications. J Gastroenterol. 1994; 29:
577-82.
15. Halme L, Meurman JH, Laine P, von Smitten K,
Syrjänen S, Lindqvist C et al. Oral findings in patients with
active or inactive Crohn's disease. Oral Surg Oral Med Oral
Pathol 1993; 76: 175-81.
16. Dolby AE. Recurrent Mikulicz’s oral aphthae. Their
relationship to the menstrual cycle. Br Dent J 1968; 124:
359.
17. Ferguson MM, McKay Hart D, Lindsay R, Stephen KW.
Progeston therapy for menstrually related aphthae. Int J Oral
Surg 1978; 7: 463-70.
18. Lehner T. Pathology of recurrent oral ulceration and oral
ulcerationin Bachet’s syndrome: light, electron and
fluorescence microscopy. J Pathol 1969; 97: 481-94.
19. Cohen L. Etiology, pathogenesis and classification of
aphthous stomatitis and Bachet’s syndrome. J Oral Pathol
1978; 7: 347-52.
20. Bachtiar EW, Cornain S, Siregar B, Raharjo TW.
Decreased CD4+: CD8- ratio in major type of recurrent
aphthous ulcers comparing major to minor types of ulcers.
Asian Pac J Allergy Immunol 1998; 16: 75-9.
21. Pedersen A, Klausen B, Hougen HP, Stenvang JP. T-
lymphocytes subsets in recurrent aphthous ulceration. J Oral
Pathol Med 1989; 18: 59-60.
22. Buno IJ, Huff JC, Weston WL, Cook DT, Brice SL.
Elevated levels of interferon gamma, tumour necrosis factoe
alpha, interleukin 2, 4 and 5, but not interleukin 10, are
present in recurrent aphthous stomatitis. Arch Dermatol
1998; 134: 827-31.
23. Laura B. Huling, Lorena Baccaglini, Linda Choquette, et
al. Effect of stressful life events on the onset and duration of
recurrent aphthous stomatitis. J Oral Pathol Med (2012) 41:
149–152.
24. Scully C, Gorsky M, Lozada-Nur F. The diagnosis and
management of recurrent aphthous stomatitis: a consensus
approach. J Am Dent Assoc 2003; 134: 200-7.
25. Beevi SS, Rasheed AM, Geetha A. Evaluation of
oxidative stress and nitric oxide levels in patients withoral
cavity cancer. Jpn J Clin Oncol 2004; 34: 379-85.
26. Cimen MY, Kaya TI, Eskandari G, Tursen U, Ikizoglu
G, Atik U. Oxidant/antioxidant status in patients with
recurrent aphthous stomatitis. Clin Exp Dermatol 2003; 28:
647-50.
27. Raskova M, Targova S. Incidence of recurrent aphthea
among children with gastrointestinal diseases. Stomatologiia
1989; 71: 14-6.
28. Graykowski EA, Barile MF, Lee WB, Stanley HR.
Recurrent aphthous stomatitis. Clinical, therapeutic,
histopathologic and hypersensitivity aspects. J Am Med
Assoc 1966; 196: 637-44.
29. Rogers RS 3rd. Recurrent aphthous stomatitis: clinical
characteristics and associated systemic disorders. Semin
Cutan Med Surg. 1997; 16: 278-83.
30. Scully C, Gorsky M, Lozada-Nur F. The diagnosis and
management of recurrent aphthous stomatitis: a consensus
approach. J Am Dent Assoc 2003; 134: 200-7.
31. Rennie JS, Reade PC, Scully C. Recurrent aphthous
stomatitis. Br Dent j 1985; 159: 361-7
32. Field EA, Brookes V, Tyldesley WR. Recurrent
aphthous ulceration in children—a review. Int J Pediatr Dent



Recurrent Aphthous Stomatitis: An Overview

5 of 6

1992; 2: 1-10.
33. Cawson RA, Odell EW. Cawson’s Essentials of Oral
Pathology and Oral Medicine. 8 ed. Philadelphia: Elseivier;
2008.
34. Scully C, Porter .Recurrent aphthous stomatitis: current
concepts of etiology, pathogenesis and management. J Oral
Pathol Med 1989; 18: 21-7.
35. Brooke RI, Sapp JP. Herpetiform ulceration. Oral Surg
1976; 42: 182.
36. Natah SS, Hayrinen-Immonen R, Hietanen J, Malmstrom
M, Konttinen YT. Quantitive assessment of mast cells in
recurrent aphthous ulcers (RAU). J Oral Pathol Med 1998;
27: 124-9.
37. Schroeder HE, Muller-Glauser W, Sallay K.
Pathomorphologic features of the ulcerative stage of oral
aphthous ulcerations. Oral Surg Oral Med Oral Pathol 1984;
58: 293-305.
38. Natah SS, Hayrinen-Immonen R, Hietanen J, Malmstrom
M, Konttinen YT. Factor XIIIa-positive dendrocytes are
increased in number and size in recurrent aphthous ulcers
(RAU) J Oral Pathol Med 1997; 26: 408-13.
39. MacPhail LA, Greenspan D, Feigal DW, Lennette ET,
Greenspan JS. Recurrent aphthous ulcers in association with
HIV infection: description of ulcer types and analysis of T-
lymphocyte subsets. Oral Surg Oral Med Oral Pathol 1990;
71: 678-83.
40. Porter SR, Scully C. Orofacial manifestations in primary
immunodeficiencies: common variable immunodeficiencies.
J Oral Pathol Med 1993; 22: 157-8.
41. Flint SR, Sugerman P, Scully C, Smith JG, Smith MA.
The oral myelodysplastic syndromes: case report and review.
Oral Surg Oral Med Oral Pathol 1990; 70: 579-83.
42. Greenberg J, Brightman VJ, Ship II. Effect of
chlortetracycline mouthrinses on the healing of recurrent
aphthous ulcera: a double blind controlled trial. J Oral Thar
Pharmacol 1968; 4: 406-8.
43. Graykowski EA, Kingman A. Double-blind trial of
tetracycline in recurrent aphthous ulceration. J Oral Pathol
1978; 7: 376-82.
44. Skuli Skulason, William Peter Holbrook & Thordis
Kristmundsdottir. Clinical assessment of the effect of a

matrix metalloproteinase inhibitor on aphthous ulcers. Acta
odontologica scandinavica, 2009; 67: 25-29.
45. Vianney Descroix, Amelie E. Coudert, Alexandre Vige
et al. Efficacy of Topical 1% Lidocaine in the Symptomatic
Treatment of Pain associated With Oral Mucosal Trauma or
Minor Oral Aphthous Ulcer: A Randomized,Double-Blind,
Placebo-Controlled, Parallel-Group, Single-Dose Study. J
Orofac Pain 2011;25:327–332.
46. Suraksha Bhat, Sujatha D. A clinical evaluation of 5%
amlexanox oral paste in the treatment of minor recurrent
aphthous ulcers and comparison with the placebo paste: A
randomized, vehicle controlled, parallel, single center
clinical trial. Indian Journal of Dental Research, 2013; 24(5):
593-598.
47. SR Porter, K Al-Johani, S Fedele, DR Moles
Randomised controlled trial of the efficacy of HybenX in the
symptomatic treatment of recurrent aphthous stomatitis. Oral
Diseases 2009; 15:155–161.
48. YJ Shim, J-H Choi, H-J Ahn, J-S Kwon. Effect of
sodium lauryl sulfate on recurrent aphthous stomatitis: A
Randomized controlled clinical trial. Oral Diseases
2012;18:655–660.
49. Greenburg MS. Ulcerative, vesicular and bullous lesions.
In: Glick M, editor. Burkett’s oral medicine. 10th edition.
Hamilton (Ontario, Canada): BC Decker; 2002.p. 50-84.
50. Eisen D, Lynch DP. Selecting topical and systemic
agents for recurrent aphthous stomatitis. Cutis 2001; 68:
201-6.
51. Hassan Hoseinpour, Hassan Rakhshandeh, Ali
Forouzanfar, et al. Evaluation of Rosa damascena
mouthwash in the treatment of recurrent aphthous stomatitis:
A randomized, double-blinded, placebo-controlled clinical
trial Quintessence Int 2011;42:483–491.
52. Babaee N, Mansourian A, Momen-Heravi F,
Moghadamnia A, Momen-Beitollahi J. The efficacy of a
paste containing Myrtus communis (Myrtle) in the
management of recurrent aphthous stomatitis: a randomized
controlled trial. Clin Oral Investig 2010; 14: 65-70.
53. Maryam Basirat. The effects of Low power lasers in
healing of oral ulcers. Journal of Lasers in Medical sciences.
2012; 3(2):79-83.



Recurrent Aphthous Stomatitis: An Overview

6 of 6

Author Information

Manu Rathee, MDS Prosthodontics
Senior Professor and Head, Department of Prosthodontics, Post Graduate Institute of Dental Sciences, Pt. B.D Sharma
University of Health Sciences
Rohtak, Haryana, India
ratheemanu@gmail.com

Mohaneesh Bhoria, MDS Prosthodontics
Demonstrator, Department of Prosthodontics, Post Graduate Institute of Dental Sciences, Pt. B.D Sharma University of
Health Sciences
Rohtak, Haryana, India

Priyanka Boora, BDS
Post Graduate Student, Department of Prosthodontics, Post Graduate Institute of Dental Sciences, Pt. B.D Sharma University
of Health Sciences
Rohtak, Haryana, India


