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President’s Mcssage

The vista of women in Dentistry has changed over the past years. My
perception is that more than 80% of the class proportion is composed of women pre
doctoral candidates now.

The women’s dental association in the US , Association of American Women
Dentists- AAWD started as early as 1893 by Dr. Mary Stillwell Kuesel had the goal
of strengthening the women dentists by trying to help one another. For over 94
years AAWD has supported women in Dentistry. Now AAWD is a national network
for employment opportunities and scientific exchange.

In India the concept of a women’s Dental Council is very young and in kerala
the women’s dental council started as the subcommittee of IDA Kerala state just
three years back. In these three years with the help of women dentists from different
branches like North Malabar, Malanadu, Ernad, mavelikkara, Kunnamkulam etc we
have been successful in conducting various scientific and social awareness programs
as well as this beautiful and informative e journal. Only with the whole hearted
participation from the capable and enthusiastic women dentists can WDC grow to a
body which can be a leading resource for advancing, connecting and enriching the
lives of Women Dentists. So | exhort all the lady members to come forward and be
a part of it. Wishing this journal all success and thanking Dr, Rathy R and Dr. Shoma
Anil for their whole hearted effort.

Dr. Anjana G
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5ecretar9’s Messagc

Dear Colleague,

Its indeed a pleasure to address you all in the second volume of IJWDC.As we
begin a new IDA year,| take this opportunity to request your co operation in making this
IDA year colourful.Let us prove ourselves ...I appeal to all branch officials to intimate the
state office bearers Thanking you.

Yours faithfully,
Dr Shoma Anil
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Correlation of stress with recurrent
aphthous ulcer among dental students: a
cross sectional study.

Nivia M.* ABSTRACT
Rathy Ravindran**

Sherin™** Recurrent aphthous stomatitis (RAS) is the most common
Divya Raj**** type of ulcerative disease of the oral mucosa, and it affects
Neethu***** approximately 20% of the general population and a high

prevalence of RAS had been reported among the student
population. Aim: To find the prevalence of recurrent
aphthous stomatitis [RAS] in dental students and whether
psychological stress plays a role in the development of
recurrent aphthous stomatitis. Methodology: A cross
sectional study was carried out in 314 dental students
of Azeezia College of Dental Science and Research. All
needed informations were collected and assessment
of stress of study subjects was evaluated using the
questionnaire “Perceived stress scale” by Sheldon
Cohen. Prevalence of RAS was calculated. Stress scores
of ulcer experienced and ulcer free individuals were
calculated and compared. Statistical analysis was done
to find out whether there is any significant difference in
the stress scores of ulcer experienced and ulcer free
individuals with “Chi square test” using SPSS software.
Results: The prevalence of apthous ulcer in the study
group found to be 67.8%. Among the study group 9.6% of
students were categorized as low stress group, 75.8% as
moderate stress group while 14.6% as high stress group.

ADDRESS FOR CORRESPONDENCE The relation of stress with apthous ulcer was calculated
Dr.Nivia.M MDS, using Chi square test. P valuel = 0.754, h_ence chi square
Senior Lecturer test is not significant. Conclusion: There is no association
Dept of Oral & Maxillofacial Pathology, between stress and apthous ulcer in the study group.
Azeezia College of Dental Sciences & Research, KEY WORDS: recurrent aphthous stomatitis, stress,

Meeyannoor, Kerala State. dental students

* Senior Lecturer, ** Professor & HOD, *** P.G. Student, **** P.G. Student, ***** Senior Lecturer, Dept of Oral & Maxillofacial Pathology,
Azeezia College of Dental Science & Research, Meeyannoor, Kerala State

Introduction ulceration with a prevalence in the general population
ranging between 5%and 60%." A high prevalence of RAS
has been reported in the student population. The etiology
of RAS lesions is unknown, but several local, systemic,
immunologic, genetic, allergic, nutritional, and microbial

The term ‘Apthous’ originates from the Greek word
“aphtha” which means ulceration.” The word apthai was
first mentioned by Hippocrates.2 Recurrent aphthous
stomatitis (RAS) is the most frequent form of oral
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factors have been proposed as causative agents.? Stress
can act as a triggering factor for RAS.* The purpose of
the study is to find whether there is any correlation of
stress with aphthous ulcer. Student population is focused
as they are more vulnerable to stress during academic
activities like examinations.

Materials and methods

This study was conducted among the dental students
of Azeezia College of Dental Sciences and Research
after obtaining instituitional ethical clearance and written
informed consent. Dental students of age group between
18 — 25 years who are willing to participate will be included
in the study. Students with any systemic illness or ulcer
caused due to trauma will be excluded from the study.
The study sample includes 314 dental students of Azeezia
Dental College. The study group divided into two groups,
Group | — Ulcer experienced individuals, Group Il — Ulcer
free individuals. Students who fits into the inclusion criteria
were selected by simple random sampling technique. All
needed informations were collected using a preformed
questionnaire and assessment of stress of study subjects
was made using the “Perceived stress scale” by Sheldon
Cohen. Prevalence of RAS was calculated. Stress scores
of ulcer experienced and ulcer free individuals will be
calculated and compared. Statistical analysis was done
to find out whether there is any significant difference in
the stress scores of ulcer experienced and ulcer free
individuals with “Chi square test” using SPSS software.
Ulcer experienced subjects were categorized into low
stress, moderate stress and high stress groups depending
on the stress scores obtained. PSS scores ranging from
0-13 were considered low stress, scores ranging from 14-
26 were considered moderate stress and scores ranging
from 27-40 were considered high stress.®

Results

The prevalence of apthous ulcer in the study group found
to be 67.83%. 213 students out of 314 experienced
apthous ulcer, while the remaining 101 students were free
of apthous ulcer.

Factors associated with ulcer in ulcer experienced
individuals are given in the Table 1.

Factors associated with stress according to Visual
Analogue Scale given in Table 2.

Among the study group 9.6% of students were categorized
as low stress group, 75.8% as moderate stress group
while 14.6% as high stress group [Table 3].

The relation of stress with apthous ulcer was calculated
using Chi square test.

Chi square value [x2] = 0.564 with two degree of freedom

P value = 0.754, hence chi square test is not significant.
There is no association between stress and apthous ulcer
between ulcer experienced and ulcer free individuals.

Discussion

Recurrent Aphthous Stomatitis (RAS) is defined as
recurrent episodes of oral aphthous ulceration where the
ulcers heal spontaneously with subsequent recurrence.® It
is characterized by recurrent bouts of solitary or multiple
shallow painful ulcers, at intervals of few months to few
days in patients who are otherwise well.”#° RAS classified
under three different clinical variants as classified by
Stanley in 1972 as minor apthae, major apthae and
herpetiform ulcers.

Precise etiology is unknown. Various etiologic factors
considered are microbial, immunologic, genetic, systemic,
nutritional and environmental factors like stress, local
trauma, drugs, food hypersensitivity etc.®'"'2 Stress has
been implicated to play a role in the etiology of recurrent
aphthous stomatitis, particularly in patients who have an
underlying anxiety trait.#51® Psychological stress act as
atriggering factor for RAS and is typically observed during
stressful situations.'” It has been proposed that patients
with a positive family history of RAS may develop oral
ulcers at an earlier age and have more severe symptoms
than those with no such history.™

The present study results showed a prevalence of
67.8%. Among the study group 9.6% of students were
categorized as low stress group, 75.8% as moderate
stress group while 14.6% as high stress group. There
is no association between stress and apthous ulcer.
RAS was more frequent in upper lip. A positive family
history of RAS was present for 50.7%. Examination and
work deadlines were the most common reason for stress.
59.15% of the ulcer experienced individuals didn’t take
any treatment.

Maheswaran T et al reported a 53% Prevalence of
recurrent aphthous ulceration among the students of a
dental institution in south India. His study revealed that
63% of them showed positive family history.'® Byahatti et
al reported a 30% incidence of Recurrent Apthous ulcers
in a group of student population in Libya. in their study
37% of the students reported stress to be trigerring factor
for?® Abdulla M J et al reported a 28.2% prevalence of
recurrent aphthous ulceration experience in patients

International Journal of Women’s Dental Council: Vol 2 | Issue 2 | 2014



Correlation of stress with recurrent aphthous ulcer among dental students: a cross sectional study.

Table:1 Factors associated with ulcer in ulcer experienced group

Experience of ulcer Percentage
Last experienced ulcer | Presently 6.5%
| month 32.86%
6 months 38.50%
1 year 23.00%
Ulcer experienced in Once 41.31%
1 year 2-3 48.83%
4 or more 9.30%
Ulcer in each episode [1-2 97.6%
3-6 1.8%
7 or more 0.47%
How long they last 0-2 days 25.82%
3-5 days 65.26%
6 day or more 8.92%
Location of ulcer Upper lip 32.2%
Lower lip 2.2%
Upper gums 1.6%
Lower gums 15%
Throat 16.9%
Tongue underside 3.5%
Cheek .6%
Tongue top 0
Multiple areas 40.70%
Intensity of pain No pain 7.04%
Slight 50.23%
Moderate 42.25%
Severe 0.47%
Treatment taken No treatment taken 59.15%
Vitamin or topical gel 22.06%
Home remedy 17.37%
Responded to Yes 41.78%
treatment No 5.16%
Not applicable 52.58%
Reason for ulcer Fever 32.2%
Skin problem 0.6%
Gastric destruction 1.3%
Repeated infection 27.4%
Vitamin deficiency 0
Spicy food 1%
Sharp teeth/Cheek bite/ 27.4%
Tooth brush injury
Diabetic 0
Hormonal changes 1%
Ortho treatment 1.3%
None of the above 6.1%
Multiple conditions 20.4%
Associated with stress | Yes 34.27%
No 64.79%
Habit of smoking Never 98.12%
Occasionally 1.41%
Regularly 0.47%
Previous smoker 0
Family history of ulcer |Yes 50.70%
No 49.77%
Specify cause of stress [Exam / Work deadlines 32.5%
Death of unknown 17.2%
Family problems 0.3%
Financial constraints 0
Change of place / Food 2.2%
habits
Any other 5.1%
Not applicable 25.2%
Multiple reasons 17.5%

International Journal of Women’s Dental Council: Vol 2 | Issue 2 | 2014

Table: 2 — Factors associated with stress according to Visual
Analogue scale

Experience of ulcer Percentage
Ulcer related pain Scorel 32.5%
Score 2 17.2%
Score 3 31.5%
Score 4 14.6%
Score 5 4.1%
Effect qf oral ulcgrs Score1 31.8%
and sating /ahewing / | Score2 25.2%
swallowing Score 3 24.2%
Score 4 14.6%
Score 5 4.2%

Table: 3 — Categorisation of stress according to stress scores

Level of stress Mild 9.6%
Moderate 75.8%
Severe 14.6%

attending Piramird dental speciality in Sulaimani City.
Their study showed that the apthous ulcers were more
common on the lip and buccal mucosa.?' Prathibha PK et
al reported a 66.9% prevalences of RAS among students
in an Indian dental instituition. Common site of RAS was
found to be lower lip. 44.1% showed positive family
history. 50.3% of them took vitamins or topical gels as
treatment. They couldn’t find any association between
stress and RAS.?? This study results were similar to the
results of the present study.Safadi RA et al reported 78%
prevalence of recurrent aphthous ulceration in Jordanian
dental patients and 63% of them didn’t took any treatment
for RAS.%

Chamani G etal reported a 19.4% prevalence of recurrent
aphthous stomatitis in medical, dental and pharmaceutical
students of kerman medical university. Their study results
showed that mental stress, use of certain food, and exam
induced stress, were the most important effective factors
to aggravate the aphthous ulcers.?*

Conclusion

The prevalence of RAS found to 67.8% and there is no
significant association between stress and apthous ulcer
between ulcer experienced and ulcer free individuals.
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ABSTRACT

Hand hygiene remains the single most important
measure for reducing the risk of health care associated
infections. In the past 20 years, hand washing
recommendations and guidelines has become
increasingly complex, and a plethora of products has
become available. This article aims to discuss and
clarify the fundamentals of appropriate hand hygiene
in dentistry.

KEY WORDS: Antisepsis, Hand-rub, Lotions,
Antimicrobial agents, Dental plaque, Alcohol based
hand rub.

Diamond hills, Meyannoor, Kollam.

Introduction

Hand washing once seemed so simple. At home hands
were washed before meals, after personal functions and
before bed. However, no specific instructions were given
other than-“Go wash your hands”. The children would
dip their hands into water, then smear them on a towel to
complete this seemingly meaningless chore, which was
performed without a sense of exactly what constituted
a “job well done” and why it was important. While hand
hygiene for healthcare professionals is more involved than
household hand care, similar misunderstandings exists.
This may lead to inadequate or non-compliance and
suggests the need for further education and clarification
of hand hygiene in healthcare settings.

According to WHO hand hygiene can be defined as “any
action of hygienic hand antisepsis in order to reduce
transient microbial flora (generally performed either by

i.r.1ternational Journal of Women’s Dental Council: Vol 2 | Issue 2 | 2014

hand rubbing with an alcohol-based formulation or hand
washing with plain or antimicrobial soap and water).”®

During the past 20 years, hand-washing recommendations
and guidelines have seemingly become increasingly
complex. The term “hand washing” has been replaced
with “hand hygiene,” and there seems to be excessive
information about indications and techniques. There is
also a plethora of products available. Knowing exactly
what hand hygiene information is relevant, credible, or
necessary for dental personnel can be confusing. The
purpose of this article is to discuss and clarify the “who,
where, when, what, and how” of appropriate hand hygiene
in dentistry.

Who Needs to Perform Hand Hygiene?

Every year, organisms on the hands of healthcare
personnel are responsible for many of the more than 2

................................................................................................................. . 9
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million documented healthcare-associated infections,
the majority of which occur in in-patient settings such as
hospitals and long-term care facilities.

Hand hygiene is considered to be the single most critical
measure for reducing the risk of transmitting organisms
to patients and healthcare workers?. As the principles of
infection control are universal, hand hygiene is equally
important in the dental setting. A routine dental treatment
such as dental prophylaxis, matrix band placement,
crown preparations near gingival margins, and endodontic
procedures all provide opportunities for microorganisms
on a clinician’s hands to be transferred to the patient’s
mucous membranes or into the patient’s bloodstream.
In addition, personnel who touch contaminated dental
instruments, surfaces, tissue, or body fluids with their
bare hands may transfer microorganisms to themselves.
Because dental personnel visit several rooms and touch
numerous clinical and non-clinical objects throughout the
work day, their hands may become a mode of infection
transmission and they, therefore, must be cleaned at
specific times during the course of patient care.( The
core elements of hand transmission are given in Fig 1).
As effective hand hygiene protects both the patient and
dental professional, hand hygiene practices combined
with wearing gloves are essential elements of infection
control®.

Where on the Skin Are Microorganisms Found?

Microorganisms are located in both the outer surface and
deeper layers within the skin. Deeper layers within the skin

contain the resident flora—microorganisms that normally
reside on a person’s body. These microorganisms are
not easily removed and are not commonly associated
with disease transmission. The transient flora consist of
microorganisms on the outer surface of the skin that are
associated with healthcare acquired infections'. In the
dental operatory, these microorganisms may be acquired
by touching contaminated body fluids such as blood,
saliva, or dental plaque, or contaminated surfaces and
objects. These microbes may pass through defects in the
epidermis and infect dental personnel or be transferred to
other patients. The transient flora are more easily removed
or inactivated by hand hygiene. The goal of hand hygiene
is to reduce resident flora and remove transient flora from
the hands of dental healthcare personnel.

When Should Hand Hygiene Be Performed
and What Products Should Be Used

Clinicians should wash hands with either plain soap or an
antimicrobial hand wash at the beginning of the work day
for 1 full minute. Hands should also be washed when they
are visibly soiled, after they have become contaminated,
before glove donning, and after glove removal. If gloves
have been torn or punctured, they should be removed,
and hand hygiene should be repeated®.

Acceptable products for hand hygiene and hand care
in a clinical setting include plain soap, antimicrobial
soap, alcohol hand rubs, and appropriate lotions. It is
recommended that products used are manufactured for

10
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healthcare personnel, as these products are generally
unscented, have fewer allergenic components, and are
meant to be used repeatedly throughout the work day’.
These products also contain emollients such as glycerin
or aloe to soften hands and keep the epidermis intact.

Alcohol-based hand rubs kill microorganisms more
effectively and more quickly than hand washing with
soap and waterS. They are also less damaging to skin,
resulting in less dryness and irritation. In addition, they
require less time, and since they may be placed at the
point of care, they are also more accessible and may
enhance compliance®. However, alcohol hand rubs do not
physically remove debris from hands; thus these products
should not be used if hands are visibly soiled.

Specific recommendations for hand hygiene
products

Recommended products for hand hygiene are plain soap,
antimicrobial soap, alcohol-based hand rubs surgical
hand scrub or soap antisepsis and lotions.

Plain soap is recommended if hands are visibly soiled;
before donning gloves and after glove removal; before
eating; and after personal functions.

Antimicrobial soap is recommended: if hands are visibly
soiled or contaminated with blood or other body fluids;
before donning gloves and after glove removal; before
eating; and after personal functions.

Alcohol-based hand rubs are recommended: if hands are
not visibly soiled; and before donning gloves and after

glove removal.

Surgical hand scrub or soap antisepsis (either antimicrobial
soap or a combination of non-antimicrobial soap, water,
and alcohol-based surgical hand rub) is recommended
before surgical procedures. Follow manufacturer’s

International Journal of Women’s Dental Council: Vol 2 | Issue 2 | 2014

instructions for quantity of product to be used.
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Lotions The frequent use of lotions is suggested to ease
the dryness resulting from frequent hand washing and to
prevent dermatitis. Petroleum-based lotions can weaken
latex and synthetic gloves and increase permeability and
should not be used in a clinical setting. It is recommended
to use products specifically manufactured for healthcare
providers, as these are generally compatible with gloves
and they contain fewer scents that may be offensive or
allergenic to clinicians or patients’

How should hand hygiene be performed?

Although proper techniques may appear to be simply
common sense, specific steps are required for hand
washing in the dental setting (Figure 2)

+ Wet hands completely with warm water. Extremely
hot or cold water should be avoided, as temperature
extremes may increase the risk of dermatitis.

+ Rub hands together thoroughly for at least 15 seconds,
making sure to cover all surfaces of the hands and
fingers

+ Rinse hands thoroughly

+ Dry hands thoroughly

« Turn off faucets using a disposable towel to prevent
recontamination of hands®.

If using an alcohol-based hand rub, it should be applied to
dry hands using the amount specified by the manufacturer
4 (the correct hand rub procedure is described in Figure
3). Rub hands together, covering all surfaces and fingers,
for at least 15 seconds until hands are dry. (If hands are
dry after 10 seconds of alcohol-based hand rub usage, it
is likely that too little of the product was used.) °

Surgical hand antisepsis is more technique-sensitive and
elaborate than hand hygiene for routine dental procedures.
Rings, bracelets, and all other hand and wrist jewellery
must first be removed. Under running water, fingernails
are cleaned to remove debris. Since bacteria on skin can
multiply rapidly under gloves, it is highly recommended
that surgical hand antisepsis be performed using
products with “persistent activity.” Antimicrobial soaps or
alcohol-based hand rubs with persistent activity prevent
pathogens from surviving on hands for an extended
period of time after application. Although over the-counter
antimicrobial products may be purchased at virtually any
store, clinicians should use products for surgical hand
antisepsis (as well as products for routine dental care)
that have been manufactured specifically for healthcare
professionals'.

For surgical hand antisepsis using an antimicrobial soap,
hands and forearms should be scrubbed together for the
length of time recommended by the manufacturer of the
product—typically 2 to 6 minutes. Hands and forearms
should be rinsed and dried thoroughly before donning
surgical gloves ( Figure 4 and figure 5 shows donning and
removal of sterile gloves.)

For surgical hand antisepsis using an alcohol-based hand
rub, hands and forearms should be prewashed with a non-
antimicrobial soap and dried thoroughly. The hand-rub
product should be applied following the manufacturer’s
instructions for quantity of product to use (typically, a
greater quantity than for routine hand hygiene), and hands
and forearms should be allowed to dry thoroughly prior to
donning sterile surgical gloves*.(Figure 6 a and Figure 6 b
shows the correct technique of surgical hand preparation
technique with an alcohol based hand rub formulation.)

Why Shouldn’t Jewellery or Artificial Nails
Be Worn?

The effectiveness of hand hygiene can be reduced by
both the presence of jewellery and artificial nails™. Long
or artificial nails as well as rings make glove donning and
removal more difficult and make glove tears more likely.
Additionally, bacterial counts are higher on hands with long
or artificial nails and nails with chipped polish''. Thus, it is
recommended to keep fingernails unpolished and short
with rounded, filed edges .Therefore, the wearing of hand
jewellery while providing routine dental care is strongly
discouraged; it is prohibited during surgical procedures.

Factors that affect the action of alcohol
based hand rubs against microbes

Hand hygiene is the responsibility of the organization
and all individuals involved in health care. Hand hygiene
is a core element of client/patient/resident safety for the
prevention of infections and the spread of antimicrobial
resistance 12.

Alcohol based hand rub is the first choice for hand hygiene
when hands are not visibly soiled 34, Alcohol based hand
rub is less time consuming to use than washing with soap
and water and is the most time effective protocol for
routine client/patient/resident care'®.

Hand hygiene is one of the most important ways to prevent
the spread of infections, including the common cold and
even hard to treat infections, such as methicillin resistant
staphylococcus aureus (MRSA).

International Journal of Women’s Dental Council: Vol 2 | Issue 2 | 2014



A number of factors such as type and concentration of
alcohol, alcohol absorption, volume and drying time affect
the action of alcohol based hand rubs against microbes.

Type of alcohol

Both isopropranol and ethanol have in vitro activity
against bacteria, viruses and fungi. When tested at the
same concentration, isopropranol is more efficacious than
ethanol'. However ethanol has greater activity against
viruses than iso propranol''8,

Alcohol only alcohol based hand rub versus alcohol —
chlorhexidine alcohol based hand rub

Although alcohols are rapidly germicidal when applied to
the skin ,they have no appreciable persistent or residual
activity. The addition of low concentration of chlorhexidine
to an alcohol based hand rub results in greater residual
activity than alcohol alone''® and thus improves its
efficacy.

Alcohol concentration-there is a clear positive association
between the extent of bacterial reduction and the
concentration of alcohol contained in alcohol based hand
rub products.

Furthermore, the concentration for maximum efficacy is
different for iso-propranol than ethanol. For example —
Alcohol based hand rub containing 60% iso-propranol is
associated with similar cutaneous bactericidal activity as
alcohol based hand rub that contain 77% ethanol 19.

Alcohol absorption-

The selection of an alcohol based hand rub maybe
influenced by religious factors. According to some
religions alcohol consumption is prohibited. Recent
studies have demonstrated minimal rates of cutaneous
alcohol absorption such that there should be no concern
for health care workers?*2'. An Australian study suggested
that isopropnaol might be less likely to be absorbed
than ethanol. This health care workers concerned about
absorption for religious reasons may elect to use an
alcohol based hand rub that contains isopropranol rather
than ethanol?®. An awareness of commonly held religious
and cultural beliefs is vital when introducing new concepts
to today’s multicultural healthcare community?2.

Solution vs gel vs foam

Laboratory studies have found that alcohol based hand
rub solutions are more effective than alcohol based
hand rub gels that contain an equivalent concentration of
alcohol?3,
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Alcohol based rub volume and drying time

The volume of hand rub dispensed is important . One ml of
alcohol has been shown to be substabtially less effective
than 3ml 24 The effective volume of alcohol based hand
rubs( 2 to 3 ml;1 to 2 squirts from most alcohol based
rub dispensers) generally takes 15-20 seconds to dry
on hands-hence alcohol based hand rub drying time
is a convenient indicator that sufficient alcohol based
hand rub has been applied. It is important to follow the
recommendations of the manufacturer which are usually
found on the alcohol based hand rub bottle. In clinical
practice often smaller volumes are used than what is
recommended in the testing of alcohol based hand rubs.
Unless high concentration products are used there is no
significant reduction in contaminants with small volumes
of alcohol based hand rubs®.

If hands are wet when alcohol based hand rub is applied-
the antimicrobial efficacy of alcohol is very sensitive
to dilution with water and is therefore vulnerable to
inactivation, especially if only small volumes of Alcohol
based rub are applied. For example if 60% isopropranol
were rubbed onto wet hands in two portions of 3ml(each
for one minute),the mean log bacterial reduction achieved
is 3.7 as compared to 4.3 with dry hands ™. Thus it is
recommended that Alcohol based hand rub be applied to
dry hands.

Arecent study comparing the three hand drying techniques
(jet air,warm air dryer and paper towels) showed that jet
air and warm air dryers resulted in increased bacterial
aerosolization when drying hands than when compared
to using paper towels. These results suggested that air
dryers maybe unsuitable in healthcare settings as they
may facilitate microbial cross —contamination via air borne
dissemination to the environment or users 26.

Conclusion

The past 20 years have brought about changes in hand
care recommendations and guidelines for healthcare
professionals. Research and development of new
products and techniques may seem to have complicated
the hand hygiene process, but the fundamental principle
remains: Hand hygiene is the single most important
measure for reducing the risk of healthcare-associated
infections. Contaminated hands continue to be a mode of
infection transmission during patient care, and effective
hand hygiene practices protect both patients and team
members. Although many products are available for
hand care, it is recommended that healthcare workers
use products that are manufactured for use in healthcare
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settings. All dental team members should be educated on
the importance of proper hand hygiene, as the first critical
step to infection control is definitely hand hygiene?’.
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ABSTRACT

Evolution of normal oral mucosa into varying
grades of dysplasia and invasive oral squamous cell
carcinoma(OSCC) involves a series of compound
changes at the molecular level which causes progressive
loss of cell cycle control and alteration in cell maturation
profile. One of such alterations involves evasion of
apoptosis as a mechanism of survival by the cancer cells.
The most important member of the apoptotic pathway is
the Bcl-2 gene superfamily which encodes for both pro-
apototic (Bax and Bad) as well as anti-apoptotic proteins
(Bel-2 and Bcl- XL). Bcl-2 acts in harmony with other
genes such as p53 in regulating the normal cell cycle
progression and cell death pathway. Bcl-2 oncoprotein
is one of the major proteins responsible for the cancer
cells to shun apoptosis and acquire increased life span.
The increased survival of these cells alters the maturation
pattern of the cells and allows additional genetic mutations
to accumulate responsible for progression of these cells
from normal to dysplastic and further into invasive and
metastatic carcinoma. Increased expression of Bcl-2
oncoprotein is seen in oral epithelial dysplasia and both
early and late stages of the OSCC in varying clinical and
histopathological grades and can be used as a biomarker
in understanding the progression of carcinogenesis from
early to late stage. It can also be utilized to prioritize the
treatment needs and follow up of oral epithelial dysplasia
and OSCC patients.

Key Words: Apoptosis; Bcl-2; Oral
Sqguamous cell carcinoma

cancer; Oral

* Senior Lecturer, Department of Oral Pathology, I.T.S. Dental College, Murad Nagar, Ghaziabad, Uttar Pradesh - 201206; ** Senior
Lecturer, Department of Oral Medicine and Radiology, School of Dental Sciences, Sharda University, Greater Noida, Uttar Pradesh -
201306; *“** Professor and Head, Dept of Oral Pathology, The Oxford Dental College, Bangalore, Karnataka - 560 064

Introduction

Apoptosis is a genetically programmed type of cell death
which is responsible for maintenance of equilibrium in the
cells multiplying and dying at the tissue level by eliminating
cells which have become senescent or genetically altered.
Apoptosis was first described in liver cells by Kerr et
al. in 1972.2 A balance of cell population is maintained
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by equilibrium between cell lost by apoptosis and cells
replenished by mitosis.®* The apoptotic pathway involves
activation of diverse pro-apoptotic signals, which lead to
a common pathway driven by a unique family of cysteine
proteases (caspases) which is negatively controlled by
Bcl-2 family of genes which are the primary regulators of
this process of apoptosis.®
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Bcl-2 family of proteins:

The Bcl-2 family of related proteins controls the apoptotic
pathway through complex mechanisms. The prototype
member of this family is Bcl-2 (derived from B-cell
lymphoma/leukemia-2 gene) that was first discovered at
the breakpoint of the t(14;18) in a follicular non-Hodgkin’s
B-cell lymphoma which leads to overproduction of Bcl-2
messenger RNA and protein.®

Apoptosis is known to proceed through different
pathways with a common terminal pathway, primarily
regulated by Bcl-2 family of proteins.” The Bcl-2 family of
proteins consist of two groups of variety of proteins, one
of which promote apoptosis (death agonists e.g.Bcl-10,
Bax, Bak, Bid, Bad, Bim, Bik, and Blk) and others which
oppose apoptosis (death antagonists e.g. Bcl-2, Bcl-x,
Bcl-XL, Bcl-XS, Bcl-w, BAG) which differ in their activation
dependent expression patterns as well as in their
structure.’®® The fate of a cell and its ability to survive
and susceptibility to death is determined by the balance
between the gene products of the Bcl-2 gene family.'°
The Bcl-2 protooncogene product is a 26 kDa protein
encoded in chromosome 18921 which is a component
of the nuclear envelope, endoplasmic reticulum and the
outer mitochondrial membrane.

Mechanism of Bcl-2 action:

A functionally significant characteristic of Bcl-2 family of
proteins is their ability to form homo- and hetero-dimers
owing to various combinations of BH domains (Bcl-2
homolgy). Anti-apoptotic members are also present as
integral membrane proteins found in the mitochondria,
endoplasmic reticulum or nuclear membrane while few
of the pro-apoptotic members localize to cytosol or
cytoskeleton.®

The pathway of anti-apoptotic action of Bcl-2 is complex
and still unclear. The most common pathway considered
for Bcl-2 to prevent a cell from undergoing apoptosis by
blocking a step which leads to the activation of caspases.
Another mechanism by which Bcl-2/Bcl-xL prevents the
activation of caspases is through their abilities to sequester
pro-caspases.® One of the suggested mechanisms is by
altering the mitochondrial membrane permeability by
altering the balance between calcium and cytochrome
c levels. It also prevents the release of proapoptotic
factors such as AlF (apoptosis-inducing factor) from the
mitochondria into the cytoplasm. It is further supported
by the presence of Bcl-2 in areas of contact between
the outer and the inner mitochondrial membranes.569°
Hockenberry et al. have reported Bcl-2 to possess an
anti-oxidant function which has been suggested as a
possible pathway to block apoptosis in cells exposed to

gamma irradiation.™
Bcl-2 and tumorigenesis:

One of the mechanisms of cancer cells to survive and
sustain is through evasion and escapement of apoptosis. It
is achieved by imbalance produced by either inactivation
of genes favouring apoptosis or by upregulation of gene
expression responsible for inhibiting apoptosis.®'® The
Bcl-2 family of genes is a key member regulating the
apoptosis and modulation of cell cycle regulating proteins
emphasising its primary role in controlling the processes
of cell death and proliferation.°

The concept of evasion of apoptosis and progression
of cancer evolved with discovery of action of Bcl-2 and
its related gene products. It was established that cancer
emerged when inhibition of cell death by Bcl-2 provides a
favourable environment for cancer cells to survive, rather
than promote proliferation as was earlier thought to be
the only way for cancer cells to progress. Thus, it is now
well accepted that impaired apoptosis is a crucial step
in progression of tumorigenesis. Escaping the apoptosis
allows the cells to persist in unfavourable environments
and evolve into more aggressive derivatives. Defective
apoptosis also facilitates metastasis, because the cells
can ignore restraining signals from neighbours and survive
detachment from the extracellular matrix. So, neoplastic
progression actually reflects loss of normal apoptotic
mechanisms.'*1%

Bcl-2 disrupts the process of apoptosis both in the initial
and final phases because this protein not only stabilizes
the potential of the mitochondria membrane when forming
heterodimers with bax but also inhibits the formation of
ox