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One of the most prevalent conditions affecting the oral mucosa is recurrent aphthous
stomatitis (RAS), which is characterized by uncomfortable ulcerations on the movable or non-
keratinized oral mucosa. Objective: To compare mean platelet volume (MPV) in patients of
recurrent aphthous stomatitis (RAS) versus healthy control. Methods: This non-probability
sampling case-controlresearchincluded 56 RAS patients and 56 healthy controls. Patients who
presented for dental treatment and have RAS in oral cavity were included. Patients with
systemic inflammatory illnesses, autoimmune diseases like pemphigus, or infectious diseases
like herpes who attended for dental treatment and exhibited RAS in the oral cavity were
excluded. The healthy control group had no mouth ulcers or blood problems. A Student t-test
compared MPV between cases and controls based on age, gender, and MPV. Results: The mean
age of the participants was 29.35 + 8.28 years, with 57(50.89%) females and 55(49.11%) males.
The mean MPV in the RAS group (8.86 + 0.33) was significantly higher (p < 0.001) than in the
control group(6.95 + 0.2). The univariable model coefficient of 1.91(95% Cl =1.81-2.01, p < 0.001)
indicates that the RAS group had a significantly higher MPV than the Control group. For gender,
males had alower MPV compared to females(B=-0.36), but it was not statistically significant(p=
0.056). Conclusions: RAS patients have higher platelet activity indicated by higher mean
platelet volume(MPV)than healthy controls.

INTRODUCTION

Recurrent aphthous stomatitis are ulcers of inflammatory
origin which have a distinct clinical picture of a well
demarcated ulcer with an erythematous halo [1-3]. It is
caused by multiple factors which are still under research.
Although a definitive etiology does not exist, several
factors are suspected as possible causes for RAS [4].
These include trauma, genetic background, hematological
disorders, immunological factors, smoking cessation
(cigarettes), stress, microbial factors, nutritional factors
(such as folate and B-complex vitamin deficiencies), and
allergies [5-7]. Among them stress and nutritional

deficiency play a major role in initiating the inflammatory
state of the body[8, 9]. Inflammation can be quantified by
measuring marker of inflammation [10]. Platelets play a
crucial role in coordinating inflammation by interacting
with neutrophils a, monocytes, endothelium and
lymphocytes[11]. Mean platelet Volume in Complete Blood
Count gives information of the size of the platelets and
their function. We can utilize this value as an indicator of
inflammation [12]. The use of inflammatory markers can
aid in the diagnosis of recurrent aphthous ulcer by
establishing the inflammatory nature of the presented
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ulcer. Among the various markers available, complete
blood count (CBC) has been found to be the most cost-
effective option. In addition, CBC results are easily
obtainable within hours, making it convenient for
researchers to track and record reports. Therefore, CBC
can be a useful tool in aiding clinicians to diagnose
recurrent aphthous ulcer [13]. International research
conducted by Sereflican et al., showed significant
difference in the value of MPV in patients of recurrent
aphthous stomatitis as compared to control group [14]. In
another study by Biyik et al., they found no statistical
differenceinvalues of MPVin control group and patients of
RAS[15]. This could be attributed to retrospective nature
of study and improper screening of controls. In a study by
Karaer et al., showed a Mean platelet volume(fL)in patients
with RAS of 9.8 + 0.17 as compared to controls 10 + 0.19
(p=.35) [16]. A positive correlation between recurrent
aphthous ulcers and an increased MPV value can guide
clinicians in diagnosing inflammatory ulcers. This
information can help clinicians determine if the ulcer is of
inflammatory origin, which can aid in patient counseling
and provide reassurance that the disease. The objective of
this study was to compare mean platelet volume in patients
of recurrentaphthous stomatitis versus healthy control

METHODS

This case-control study was conducted at the Dental OPD
of Sharif Medical and Dental College/Affiliated Hospital,
Karachi from 1% July, 2022 to 28" February, 2023 on 58
participants using non-probability consecutive sampling.
The sample size was calculated using WHO calculator to
estimate a mean at a confidence level of 95% and an
acceptable difference of 0.05, assuming a mean of MPV in
RAS patients of 10 + 0.19 (from the study by Karaer et al.,)
[16]. The required sample size was 56 (55 RAS and 56
controls). Ethical approval was obtained from the hospital
and verbal informed consent was obtained from all
participants. The inclusion criteria were patients who
presented to the Dental OPD for dental treatment and had
RAS in the oral cavity. Patients with underlying systemic
inflammatory conditions who presented with complaints
other than RAS, autoimmune diseases such as pemphigus,
or infectious diseases such as herpes were excluded from
the study. The cases were patients who had recurrent
aphthous stomatitis (RAS), while the controls were healthy
subjects who did not have any oral ulcers or blood
disorders. RAS was diagnosed by physical examination as
the presence of one or multiple round-to-ovoid, shallow,
punched-out-appearing, painful oral ulcers. The normal
range for mean Platelet Volume is 8.9-11.8 fL. Demographic
data like age, gender and contact details were recorded.
Performa was filled of patients fulfilling the inclusion
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criteria. Blood samples were collected from each
participant (both case and control groups) using a sterile
needle and syringe or a vacutainer system. Appropriate
safety precautions were used and standard phlebotomy
protocols were followed. The blood sample was transferred
to an EDTA tube and inverted several times to ensure
proper mixing of the anticoagulant. The sample was
processed within 2 hours of collection to prevent platelet
activation and degranulation. The MPV was measured
using an automated hematology analyzer, and the
manufacturer's instructions for operating the analyzer
were followed to ensure thatit was calibrated properly. MPV
was reported in femtoliters (fL). Our hypothesis was that
value of Mean Platelet Volume will be increased in patients
presentingwith Recurrent Aphthous Ulcers. The data were
entered and analyzed using R programming version-4.1.2.
Descriptive statistics were computed for all variables. An
independent samples t-test was performed to compare
MPV values between cases and controls. Linear regression
was run to control for confounding variables, using MPV as
the dependent variable and comparators (case and
control), age, and gender as independent variables. A
significance level of p <0.05 was used to determine
statistical significance.

RESULTS

The mean age of the participants was 29.35 + 8.28 years.
There was a total of 112 participants in the study, with 57
(50.89%) being female and 55(49.11%) being male. In terms
of age group, the majority of participants were in the 26-40
age group, with 63 (56.25%) participants falling into this
category. 42 (37.50%) participants were in the 13-25 age
group, and only 7(6.25%)were in the 41-65 age group (Table
1).

Table 1: Distribution of gender and age group

VELE Characteristic n(%)
Female 57(50.89)
Gender Male 55(49.11)
13-25 42(37.50)
Age group (years) 26-40 63(56.25)
41-65 7(6.25)

The mean age of RAS(25.75 + 4.36) was lower than controls
(32.95+9.64)statistically(p<0.001). The females were more
in RAS (60.71%) than control group (41.07%) and the
difference was statistically significant(Table 2).

Table2: Comparison of age and gender between case and control

Characteristic = Aphthous, N=56 Control, N=56 p-value

Age(yrs), Mean+SD| 25.75+4.36 32.95+9.64 <0.0071*

Gender, n(%)
Female 34(60.71)
Male 22(39.29)

*Student t-test, **chi-square test

23(41.07)
33(58.93)

0.038**
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The mean MPV for the Control group is 6.95 + 0.20 (mean +
standard deviation), while for the RAS group, it is 8.86 *
0.33. The p-value for the comparison of MPV between the
two groups is <0.001, indicating that the difference
between the means of the two groups is statistically
significant(Table 3).
Table 3: Comparison of mean platelet volume between cases and
control
Characteristic
MPV, Mean + SD

Control, n=56
6.95+0.20

RAS, n=56
8.86+0.33 <0.001

p-value

*Welch Two Samples t-test
The univariable model coefficient of 1.91(95% =1.81-2.01,
p<0.001) indicates that the RAS group has a significantly
higher MPV than the Control group. The multivariable
model coefficient of 1.97 (95% =1.85-2.09, p<0.001)
indicates that even after adjusting for other variables, the
RAS group still has a significantly higher MPV than the
Control group. For gender, the negative coefficient (-0.36)
indicates that on average, males have a lower MPV
compared to females, but difference is not statistically
significant (p=0.056). The coefficient for the multivariable
analysis indicates the change in the MPV for males
compared to females after controlling for age group, but it
is also not statistically significant. The coefficients for the
univariable analyses show the difference in MPV between
the reference group (13-25) and the other age groups. The
negative coefficients for 26-40 and 41-65 indicate that on
average, these age groups have lower MPV comparedto the
reference group. Both coefficients are statistically
significant, with p-values less than 0.001. The coefficients
for the multivariable analyses show the change in the MPV
for each age group after controlling for other confounders.
The coefficient for the 26-40 age group (p =0.089), and 41-
65 age group are not statistically significant (p=0.145)
(Table 4).

Table 4: Multivariate analysis of mean platelet volume (MPV)
among casesand controls, stratified by genderand age group

Dependent:

o Unit Value:  Coefficient Coefficient
platelr::?lglume Characteristics Mean SD (univariable) (multivariable)
Control - _
1.91(1.81t0 2.01/1.97(1.85 to 2.09,
RAS 8.9+0.3 p<0.001) p<0.001)
Gend Female 8.1+1.0 - -
eneer ol J7e10 | 036(073t0 0.02(-0.08t0
ale L 0.01,p=0.056) | 0.12, p=0.722)
13-25 8.4+0.9 - -
-0.72(-1.09to-| 0.10(-0.02t
Age group (year)|  26-40 7710 8‘36,(p<8.90001) 0923,(p209088)
-1.37(-2.11to-| 0.18(-0.06 to
41-65 7.0£0.2 | 083, p<0.001)| 0.42, p=0.145)

DISCUSSION

Ourfindings show that MPV is statistically higherin patients
with RAS as compared to healthy control and the mean
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value of PV was higher in females and younger ages.
Recurrent aphthous stomatitis (RAS), also called canker
sores, isaconditionwhere painful sores or ulcersappearin
the mouth [17]. The cause is not fully known, but it's
believed to be linked to genetics, the immune system, and
environmental factors. Triggers may include stress, mouth
injuries, certain foods, hormonal changes, and infections
[8]. Platelets are tiny blood cells that play a crucial role in
blood clotting, wound healing, and inflammation. The MPV
test measures the size of platelets in the blood, with larger
platelets indicating increased platelet activity [9].
Research has suggested that higher MPV levels may be
associated with increased inflammation and more severe
inflammatory conditions [6, 18]. Our findings showed that
the mean MPV in the RAS group (8.86 + 0.33) was
significantly higher(p<0.001)thanin the control group(6.95
+ 0.2). In a previous matched case-control study that
included 80 cases of RAS and controls, the MPV values
between cases (262.3+43.89 K/pL) and controls (253.6 +
67.37 K/uL) were not significantly different (p >0.05) [19].
Many factors can play arole in the differences observed in
these results, such as differences in the selection criteria
of the study participants, inclusion of patients with more
severe or active RAS, variations in the laboratory methods
used to measure MPV values, and differences in the
demographic or clinical characteristics of the study
participants, such as age, gender, medical history, or
medicationuse. Ekizetal., conducted a study thatincluded
60 patients diagnosed with RAS, as well as 60 healthy
individuals as a control group [18]. They reported that the
RAS patients had significantly higher mean platelet volume
(MPV)comparedto the control group. This finding suggests
that platelet activity may be higherin RAS patients and may
contribute to the development or severity of the condition.
The current study found that the mean MPV value was
higher in females and younger age groups. This could be
attributed to hormonal changes that occur during
menstruation, which can affect platelet function and
increase MPV levels [20]. Another matched case control
prospective study by Turan et al., on 260 participants
reported the MPV was significantly lessin RAS than healthy
control. Theyalsoreportedthaterythrocyte sedimentation
rare and neutrophil count was higher in RAS than healthy
control [21]. Due to a more responsive and active immune
system, young age participants may also have high platelet
count resulting in increased platelet activity and
inflammation. The differences in MPV values between
aphthous patients and healthy controls may due to other
factors, like lifestyle habits(smoking and drinking alcohol),
underlying medical conditions (autoimmune disorders), or
medication use [22]. However, to explore the underlying
mechanism for association of MPV and RAS and their
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predictingfactors, morerigorousresearchiswarranted.
CONCLUSIONS

The study provides some evidence that patients with RAS
have higher mean platelet volume (MPV) compared to
healthy controls, indicating increased platelet activity and
potential involvement in the pathogenesis of RAS. The
study also suggests that the mean MPV value is higher in
femalesandyoungerage groups.

Authors Contribution

Conceptualization: MN

Methodology: UM, MN

Formalanalysis: SA, AA

Writing-review and editing: UT, SAAZ, AK

Allauthorshavereadandagreedtothe published version of
the manuscript.

Conflicts of Interest
Theauthorsdeclarenoconflict of interest.

Source of Funding

The authorsreceived no financial support for the research,
authorshipand/or publication of thisarticle.

REFERENCES

[11 Slebioda Z, Szponar E, Kowalska A. Recurrent
aphthous stomatitis: genetic aspects of etiology.
Advances in Dermatology and Allergology/Postepy
Dermatologii i Alergologii. 2013 Apr; 30(2): 96-102.
doi: 10.5114/pdia.2013.34158.

[2] Safi S, Manzoor S, Nasir U, Ullah F, Durrani N, Taj F.
Aphthous Ulceration-Risk Factors Among Dental
Students at Khyber College of Dentistry, Peshawar.
Journal of Gandhara Medical and Dental Science.
2021Jul; 8(3): 47-52.doi: 10.37762/jgmds.8-3.195.

[3] Akintoye SO and Greenberg MS. Recurrent aphthous
stomatitis. Dental Clinics. 2014 Apr; 58(2): 281-97. doi:
10.1016/j.cden.2013.12.002.

[4] CuiRZ, Bruce AJ, Rogers lll RS. Recurrent aphthous
stomatitis. Clinics in Dermatology. 2016 Jul; 34(4):
475-81.10.1016/j.clindermatol.2016.02.020.

[6] FemianoF, LanzaA, Buonaiuto C, GombosF, Nunziata
M, Piccolo S, et al. Guidelines for diagnosis and
management of aphthous stomatitis. The Pediatric
Infectious Disease Journal. 2007 Aug; 26(8): 728-32.
doi: 10.1097/INF.0b013e31806215f9.

[6] Montgomery-Cranny JA, Wallace A, Rogers HJ,
Hughes SC, Hegarty AM, Zaitoun H. Management of
recurrent aphthous stomatitis in children. Dental
Update. 2015 Jul; 42(6): 564-72. doi: 10.12968/
denu.2015.42.6.564.

[7]1 Senel E, Acar B, Demir E. Mean platelet volume: A
reliable marker of inflammation in recurrent apthous

DOI: https://doi.org/10.54393/pjhs.v4i04.693

stomatitis and behcet disease?. Indian Dermatology
Online Journal. 2017 Nov; 8(6): 468. doi: 10.4103/idoj.
IDOJ_405_16.

Sanchez J CC and Conejero R. Recurrent aphthous
stomatitis. Actas DermosSifiliograf. 2020 Jul; 111(6):
471-80.doi: 10.1016/j.adengl.2019.09.006.

Terzi S, Dursun E, Ozgiir A, Yigit E, Ozergin-Coskun Z,
Celebi-Erdivanl O, et al. Status of neutrophils,
lymphocytes and platelets in patients with recurrent
aphthous stomatitis: a retrospective study. Iranian
Journal of Otorhinolaryngology. 2016 Nov; 28(89):
421.

Enache D, Pariante CM, Mondelli V. Markers of central
inflammation in major depressive disorder: a
systematic review and meta-analysis of studies
examining cerebrospinal fluid, positron emission
tomography and post-mortem brain tissue. Brain,
Behavior, and Immunity. 2019 Oct; 81: 24-40. doi:
10.1016/j.bbi.2019.06.015.

Neville BW DD, Allen CM, Chi AC. Oral and Maxillofacial
Pathology. 4th ed. Philadelphia: Elsevier; 2016:
303e10.

Simsek G, Haytoglu S, Muluk NB, Arikan OK, Cortuk M,
Kiraz K. Mean platelet volume decreases in adult
patients with obstructive sleep apnea after
uvulopalatal flap surgery. Journal of Craniofacial
Surgery. 2015 Oct; 26(7): 2152-4. doi: 10.1097/SCS.
0000000000001954.

Gunbey E, Karabulut |, Karabulut H, Zaim M. Impact of
multilevel surgical treatment on mean platelet
volume in patients with obstructive sleep apnea
syndrome. Journal of Craniofacial Surgery. 2015 Jun;
26(4):1287-9. doi: 10.1097/SCS.0000000000001556.
Sereflican M $B, Tuman B, Goksugur N, Kesgin S,
Yurttas V. Evaluation of mean platelet volume and
neutrophil to lymphocyte ratio as a diagnostic
indicator in patients with recurrent aphthous
stomatitis. ENT Updates. 2016 Aug; 6(2): 82-6. doi:
10.2399/jmu.2016002008.

Biyik Ozkaya D, KUGUK O, Onsun N. Comparing Mean
Platelet Volume Values in Patients with Recurrent
Aphthous Stomatitis and Patients with Behcet's
Disease. Bezmialem Science. 2018 Aug; 6(3): 252-6.
doi:10.14235/bs.2018.1587.

Karaer IC. Mean platelet volume, neutrophil-to-
lymphocyte ratio, and platelet-to-lymphocyte ratio
as inflammatory markers in patients with recurrent
aphthous stomatitis. The Eurasian Journal of
Medicine. 2020 Feb; 52(1): 38. doi: 10.5152/
eurasianjmed.2019.18486.

Preeti L MK, Rajkumar K, Karthik R. Recurrent
aphthous stomatitis. Journal of Oral Maxillofacial

o
PJHS VOL. 4 Issue. 4 Aprll 2023 Copyrighl@ZUZS.PdHS, Published by Crosslinks International Publishers
BY This work is licensed under a Creative Commons Attribution 4.0 International License. 60




NadeemMetal.,

(18]

(18]

[20]

[21]

[22]

PJHS VOL. 4 Issue. 4 April 2023

Mean Platelet Volume in Patients of RAS

Pathology. 2011 Sep; 15(3): 252-6. doi: 10.4103/0973-
029X.86669.

Ekiz O, Balta |, Sen BB, Rifaioglu EN, Ergin C, Balta S,
et al. Mean platelet volume in recurrent aphthous
stomatitis and Behget disease. Angiology. 2014 Feb;
65(2): 161-5. doi: 10.1177/0003319713492375.

Uluyol S and Kilicaslan S. Diagnostic Value of
Neutrophil-Lymphocyte Ratios and Mean Platelet
Volumes in the Activation of Recurrent Aphthous
Stomatitis. Indian Journal of Otolaryngology and
Head & Neck Surgery. 2019 Mar; 71: 120-3. doi:
10.1007/s12070-017-1059-8.

Maheswaran T, Yamunadevi A, llayaraja V,
Dineshshankar J, Yoithapprabhunath TR, Ganapathy
N. Correlation between the menstrual cycle and the
onset of recurrent aphthous stomatitis. Journal of
Indian Academy Dental Specialist Researchers. 2015
Jan; 2(1): 25. doi: 10.4103/2229-3019.166117.

Turan G, Metin N, Utlu Z, Tezcan D. Mean platelet
volume as a predictor in the differentiation of
Behcet's disease from recurrent aphthous
stomatitis-A single centre, prospective,
case-control study. International Journal of Clinical
Practice. 2021 Nov; 75(11): e14866. doi: 10.1111/ijcp.
14866.

Darjani A, Joukar F, Naghipour M, Asgharnezhad M,
Mansour-GhanaeiF. Lifetime prevalence of recurrent
aphthous stomatitis and its related factors in
Northern Iranian population: The PERSIAN Guilan
Cohort Study. Clinical Oral Investigations. 2021 Feb;
25:711-8.doi: 10.1007/s00784-020-03611-y.

Copyright © 2023. PJHS, Published by Crosslinks International Publishers
This work is licensed under a Creative Commons Attribution 4.0 International License.

DOI: https://doi.org/10.54393/pjhs.v4i04.693

61




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

