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Oral Medicine

INTRODUCTION

 Aphthous is a Greek derivative word which 
means ulceration whose diagnosis and management 
is a common problem in dentistry.1,2Characteristics of 
Recurrent aphthous stomatitis (RAS) are ulcerations 
on the mucosa of oral cavity which may be single or 
multiple with a history of recurrence and having a 
shallow necrotic center with a covering of yellowish 
grey pseudomembrane encircled by raised margins and 
erythematous halo.3A patient with RAS experiences 
oral pain leading to discomfort from simple annoyance 
to pain during normal oral activities i-e chewing and 
swallowing.4,5Children are seemingly more affected as 

high as 39% and those with positive family history have 
more chance to develop RAS in comparison to others.6

 These recurring ulcers are classified according to 
type, magnitude, quantity and healing time into minor 
RAS, major RAS and herpetiform ulcers.7Most common-
ly occurring RAS are of minor type and contribute to 
80% of total cases.8,9It is a multifactorial disease with 
unknown exact etiology. Most likely factors that precip-
itate includes localized trauma, genetic predisposition 
and stress. Systemic diseases, nutritional deficiencies, 
food allergies, endocrine alterations and smoking ces-
sation may also be considered as associated factors. 
Postulation is that the causative factors causeoxidative 
stress10but the exact cause of RAS is still not clear.11

 In spite of extensive investigations, the exact etiol-
ogy and pathogenesis of RAS has not been established. 
Hematological deficiencies have been proposed as 
possible etiologic factors but the presented data is still 
conflicting possibly because of difference in ethnicity, 
geography and diet.12 In the absence of any complica-
tion Recurrent aphthous stomatitis can be linked with 
anemias as in hematinic deficiencies oral epithelium 
can be thinned out atrophied. Oral epithelium atrophy 
in turn makes it more prone to inures and provide 
favorable environment for bacterial antigen penetra-
tion,which is one of the factors involved in pathogenesis 
of RAS.13Hematological deficiency is prevalent in 18% 
to 28% of the general population14 and estimated 1.3% 
people are anemic in Pakistan.13 Approximately half of 
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this incidence is caused by iron deficiency (IDA). IDA 
can be diagnosed via noninvasive methods, such as 
assessment of hemoglobin (Hgb), serum ferratin (sFer), 
serum iron (SI).

 Due to contradictory studies about the role of hema-
tological disorders towards development of Recurrent 
aphthous stomatitis i-e the role in RAS pathogenesis, 
this study was designed to determine whether iron 
deficiencies are present in RAS or not.

MATERIALS AND METHODS

 This was a case-control study conducted in Biochem-
istry department of Islamic International Medical Col-
lege, Rawalpindi with collaboration of dental outpatient 
department of Pakistan Ordinance Factories Hospital, 
Wah-Cantt in a period of one year from 15March 2016 
to 14 March 2017.A formal approval was attained from 
the ethical review committee before the commencement 
of the study. 

 140 participants were selected by using convenient 
non-probability sampling technique and were divided 
into two groups, group I RAS patients (70) and group II 
control (70) after fulfilling the inclusion and exclusion 
criteria. Selection criteria for group I was patients of 
any age and gender having an active lesion of apthous 
ulcer with a history of recurring oral ulcer attack at least 
three times a year. For control it was healthy individuals 
without any history of aphthous stomatitis or any other 
systemic disease. RAS was diagnosed on the basis of 
history and clinical examination. Exclusion criteria was 
history of any oral lesion other than aphthous ulcers, 
any therapeutic regimen or iron supplementation, mul-
tivitamin, steroid or other immunomodulatory agents 
for past two months, pregnancy, lactation, smoking 
and alcohol use. Demographic information i-e age, 
gender, occupation and history of systemic disorders 
were recorded. To find out the type, size, number and 
location of ulcers the mucosa of oral cavity were thor-
oughly examined. With informed consent, venous blood 
of the participants in the study was collected and was 
transferred to the laboratory for assessment.

 Serum ferritin levels were measured by ELISA 
using Absorbance Microplate Reader,ELX 800, BioTek 
InstrumentInc. USA while serum iron and hemoglobin 
levels were measured by microlab 300.The collected data 
was entered in the statistical package for social sciences 
(SPSS) version 21 for analysis. Gender was expressed as 
percentages and frequency whereas numerical variables 
like age, ferritin, Hb and iron levels were expressed 
as mean and standard deviation. Independent t –test 
was used to determine the significant difference of 
means between controls and patients. p values equal 
or less than 0.05 was considered as significant at 95% 
confidence interval.

RESULTS

 One hundred and forty subjects were selected for 
the study and were divided two groups (group I RAS 

patients and group II control). Each group consisted 
of 70 participants

 Group I (RAS) included 46 females (65.7%) and 
24 males (34.2%) while group II (control) included 40 
females (57.14 %) and 30 males (42.8%).Mean age of 
the RAS group was 28.76 ± 9.14 years and of control 
was 30.53± 6.9 years. The comparison of mean ages 
between the RAS group and control was not significant 
(p > 0.05). The age and gender distribution of the both 
group I and group II is shown in the table 1.

 The difference of ferritin levels between aphthous 
group and control was significant p< 0.005 in 21-30 
years age group and 31-40 years age group. When 
gender was compared there was a significant difference 
with p value < 0.05 for females

 The mean hemoglobin levels in 21-30 years and 
31-40 years age group of RAS group was significantly 
(p<0.05) lower than control. Among gender the differ-
ence in the mean Hb of RAS females was significant 
with p value <0.05 than mean of females of controls 
(table 3)

 No significant difference was found while measuring 
serum iron levels (p>0.05) among different age groups 
(table 4). Minor RAS cases were seen in 67 patients 
(96%) whereas 3 patients (4%) suffered major recurrent 
aphthous stomatitis. Out of 70, 84 % had single ulcer, 
whereas 16% have multiple. RAS in sixty two patients 
(89%) were found on non-keratinized mucous membrane 
while on keratinized mucous membrane RAS were 
located in 5 patients (7%) whereas keratinized as well 
as non-keratinized mucous membranes were involved 
in 3 patients (4%).

DISCUSSION

 Among the ulcerative and inflammatory diseases 
of oral mucosa the most common is recurrent aphthous 
stomatitis (RAS).14 Despite extensive research, the 
pathogenesis of RAS remains unclear.15 Numerous 
factors have been found to have a role in the etiology of 
RAS. Hematological parameters have been advocated 
as being the most significant factor for RAS .Therefore 
in present study hematological parameters in RAS 

TABLE 1: DEMOGRAPHIC CHARACTERISTICS 
OF CONTROLS AND PATIENTS IN THE STUDY

Group I (RAS) 
n=(70)

Group II (Con-
trol) n =(70)

Age(years)

10-20 years 8(11.4%) 10 (14.2%)

21-30 years 35 (50%) 32 (45.7%)

31-40 years 27 (38.5%) 28 (40%)

Gender

Male 24 (34.2%) 30 (42.8%)

Female 46 ( 65.7% ) 40 (57.1%)
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TABLE 2: DEMOGRAPHIC CHARACTERISTICS ACCORDING TO CONTROL’S AND PATIENT’S  
SERUM FERRITIN LEVELS

Group I(RAS) (n= 70) Group II(Control) (n = 70) p-value
Age (years) Ferritin (ng/ml) Mean±S.D Ferritin ( ng/ml) Mean±S.D
10-20 years 27.68 ±10.3 34.59 ±21.5 0.387

21-30 years 25.02 ±15 38.0 ±15 0.002

31-40 years 23.8 ±12 35.67 ±15 0.004

Gender

Male 38.3± 16.1 41.28± 9.9 0.44

Female 27.3± 14.2 40.18±17.6 0.00

TABLE 3: DEMOGRAPHIC CHARACTERISTICS ACCORDING TO CONTROL’S AND PATIENT’S HEMO-
GLOBIN LEVELS

Group I (RAS) (n= 70) Group II (Control) (n = 70) p-value
Age (years) Hemoglobin (g/dl) Mean ± S.D Hemoglobin ( g/dl) Mean ± S.D
10-20  years 11.9±1.6 13.5±21 0.103

21-30 years 12.5 ±2.0 14.7 ±1.5 0.00

31-40 years 12.8 ±1.7 14.5 ±1.6 0.00

Gender

Male 14.6±1.5 15.2± 1.0 0.11

Female 12.6±2.1 14.7±1.5 0.00

TABLE 4: DEMOGRAPHIC CHARACTERISTICS ACCORDING TO CONTROL’S AND PATIENT’S SE-
RUM IRON LEVELS

Group I (RAS) (n= 70) Group II (Control) (n = 70) p-value
Age (years) Iron (µg/dl) Mean±S.D Iron (µg/dl ) Mean±S.D
10-20  years 79.8 ± 8.6 83.25 ±8.9 0.419

21-30 years 68.0±10 72.98 ±28.18 0.09

31-40 years 78.57±11.4 81.8 ±14 0.521

Gender

Male 80.54±10 82.34±10.3 0 .65

Female 78.8 ± 7.9 80.5±4.8 0.71

patients were determined.

 Current study revealed that the mean age of RAS 
patients was 28.76 meaning that it was found to be 
around third decade. Literature reports the same.8 In 
present study it was found that females are affected 
more with RAS as compared to males, that is in agree-
ment with preceding work 8,16 but contrary to other 
studies.17,12This may be due to the fact that females 
are affected more from hormonal changes, pregnancy 
and are more predicted to psychological stress.

 It was revealed in present study that most of RAS 
were minor in nature which is in agreement with other 
studies.7,18 We also found that majority of the ulcers 
were located on the non-keatinized mucosa reason being 
that it is a movable structure and thus is more prone 

to trauma predisposing development of ulcers. These 
result correspond with the results of study conducted 
in Islamabad Dental Hospital.7

 In Recurrent aphthous stomatitis patients hemato-
logical deficiencies were observed in larger percentage 
as compared to controls.19RAS patients having hema-
tological deficiencies has been reported bya study20 
according to it 59% of these patients recovered when 
given replacement therapy whereas 28% showed sig-
nificant improvement. 

 In this study low levels of hemoglobin and ferritin 
were found in RAS group as compared to controls. 
These findings are supported by other studies.21Due to 
low hemoglobin levels anemic patients have decreased 
oxygen carrying capacity which eventually results in 
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atrophy of oral mucosa and hence to ulceration. Simi-
larly iron is a vital component for normal functioning 
and cellular growth of oral epithelial cells. It is also an 
important component of enzyme cytochrome oxidase 
which is essential for the normal epithelial maturation. 
When iron is deficient, cytochrome oxidase levels are 
reduced eventually causing epithelial atrophy making 
the oral mucosa at risk to the irritants. Furthermore 
iron deficiency causes inappropriate vascular channel 
formation resulting in reduced blood flow and atrophy.22

 We are aware of the short comings of the study 
especially limited sample size and design of study i-e 
cross-sectional but we feel that it might be helpful in 
suggesting a causative relationship between RAS and 
hematological parameters. To establish new preventive 
and treatment options in recurrent aphthous stoma-
titis patients, further larger sample size comprising 
prospective work should be done in this direction.

CONCLUSION

 Patients with recurrent aphthous stomatitis have 
more iron deficiencies than controls, so it was concluded 
from this study that iron deficiency is related to RAS.
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