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ANTIBIOTIC�RESISTANCE�AND�
STEWARDSHIP�IN�THE�CONTEXT�
OF�COVID�19�PANDEMIC:�A�REVIEW

REVIEW ARTICLE

The advancements in the field of medicine both in terms of 
drugs and equipment have played a vital role in improving 
the quality of life of man.  Even when the judicious and wise 
administration of antimicrobials have reduced mortality 
and morbidity saving the lives of millions, the introduction 
and continuous use of antibiotics have put forward a serious 
concern of emergence of resistant strains. This review gives 
an insight into the concept of antibiotic resistance and stew-
ardship the context of COVID 19 pandemic. 

Keywords:  Antibiotic resistance,  antibiotic steward-
ship, Covid 19.

05

Jo
u

rn
al

 o
f O

d
o

n
to

lo
gi

ca
l R

e
se

ar
ch

J Odontol Res 2022;10(2)5-9.

Thara Chandran¹
Jesline Merly James²*

Shabna G S³

Authors

ABSTRACT

J Odontol Res 2022 Volume 10, Issue 2



Antibiotics have drastically altered the healthcare 

system, bringing even the lethal infections under 

control. The last few decades have witnessed the 

advancements in medications and treatment modali-

ties including cancer chemotherapy and organ trans-

plants. Judicious and timely use of antimicrobials 

have reduced mortality and morbidity saving the 

lives of millions. The introduction and continuous 

use of antibiotics have put forward a serious concern 
1of emergence of resistant strains.

The worldwide impact of COVID 19 pandemic 

cases had an instantaneous and overwhelming 

impact on the healthcare system and society. The 

long-term consequences of COVID-19 on 

antimicrobial resistance have been a grave matter of 

concern because of elevated administration of anti-
 2 biotics in patients infected with SARS-CoV-2.

Presently, antibiotic resistance has become a world-

wide problem with serious public health, clinical 

and economic impacts. The common causes of death 

reported in these cases are due to resistance to antibi-

otics used in lower respiratory tract infections, such 

as pneumonia, and blood and intra-abdominal infec-
3tions.

This review gives an insight into the concept of anti-

biotic resistance and antibiotic stewardship in the 

context of COVID 19 pandemic.

  

Antibiotic resistance
Definition 

Antimicrobial resistance (AMR) is well defined as 

the development of resistance of microorganisms to 

an antimicrobial agent to which they were at first sen-
4sitive.

AMR is defined as the resistance of bacterial, viral, 

pa ras i t i c  and  funga l  microorganisms  to 

antimicrobial medicines that were previously effec-
5tive for treatment of infections.

The substantial upsurge in the population of multi-

drug resistant strains which was prevalent globally 

resulted in its recognition as a major global health 

threat by World Health Organization (WHO) in 
42014.

Causes

It occurs naturally over time but is accelerated by 

multiple factors. The main etiological factors asso-

ciated with antibiotic resistance include inadvertent 

use of antibiotics by public due to lack of awareness, 

self-medication, the inappropriate use of 

antimicrobial medicines in animal, food, agriculture 

and aquaculture sectors, lack of access to health ser-

vices, including to diagnostics and laboratory 

capacity and antimicrobial residues in soil, crops 
4-6and water.

The lack of prevalence data on bacterial co-infection 

at the initial stages of the pandemic and the latent 

development of superinfections by the presence of 

numerous risk factors and long hospital stays, espe-

cially in critical ill patients, could significantly lead 

to higher antibiotic consumption in COVID-19 
6patients.  Antibiotic misuse along with a strained 

healthcare manpower and work force coupled with 

compromised immune system lead to antimicrobial 

resistance as a lasting consequence of the COVID-
219 pandemic.

Mechanisms of resistance

There are many mechanisms of resistance reported 

in bacteria. Among these, the major mechanisms are 

enzymatic inhibition, penicillin binding protein 

(PBP) modifications, porin mutations, efflux 
1pumps, and target changes.

AR in the context of COVID-19
Indications of Antibiotic Resistance (AR) in 

COVID cases

The usage of broad-spectrum antibiotics as a part of 

COVID-19 treatment was recommended when there 

exists an overlap of respiratory symptoms of bacte-

rial community-acquired pneumonia with that of 

COVID-19. According to the latest WHO guidelines 

in November 2021, it states that antibiotics should 

not be prescribed for mild and moderate patients 

without a clinical suspicion of bacterial infection, 

but for severe patients, they recommend empirical 
7,8antibiotic therapy to treat all likely pathogens.

Specific causes of AR in COVID patients

It is reported that increased self-antibiotic medica-
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tion, inadvertent and emperical antibiotic adminis-

tration, and antibiotics prescribed by general practi-

tioners were the risk factors of high levels of AR dur-

ing COVID-19. The extreme apprehension and 

panic about the situation and the inappropriate use 

of antibiotics directly had an impact in accessing 

antibiotics without a prescription, principally low- 

and middle-income countries where exixts a weak 
9system of antibiotic control.

Prevalence of AR in COVID cases

Few studies indicated that it was due to suspected 

for-seen bacterial co-infections, antibiotics are 

widely prescribed for COVID-19  patients in spite 
2of its viral nature.  Some studies state that even 

before the admission to hospitals, approximately 

69% of COVID-19 patients used antibiotics (eg: 

ceftriaxone and azithromycin) with or without a 
9practitioners’ consent.

About 64% of cases received antibiotics. Among the 

72% of COVID-19 treated with antimicrobials, 8% 

of these them suffered from bacterial or fungal co-

infection. Based on the findings of a meta-analysis, 

the prevalence of bacterial infection in COVID-19 
2was estimated to be approximately 8.6%.

Trends of AR in COVID-19 cases

The most prevalent gram-negative AR bacteria were 

A. baumannii, K. pneumonia whereas the among 

gram-positive, S. aureus and E. faecium were the 
2most resistant ones.

Regarding the age of the patient, prescription pattern 

was found to be least for children and highest for 

elderly group. In the initial months, an increase in 

the consumption of amoxicillin-clavulanate, 

ceftriaxone or azithromycin was reported, while 

over the months the consumption of broad-spectrum 
6antibiotics.  About the time trends, the highest prev-

alence of prescription was found in the initial days, 

followed by gradual reduction in later months. The 

highest prescribing rates were found in Southeast 
2and East Asia with lowest Europe.

Prevention of AR
Healthcare providers and common man require 

increased awareness regarding judicious use of anti-

biotics in pandemics as well as in normal situations. 

In this scenario, it is important the role of 

antimicrobial stewardship programs on supporting 

the optimal selection of empirical therapies and the 

rapid de-escalation of treatment once SARSCoV-2 
6infection is confirmed.

Antibiotic stewardship programs aim at refining the 

appropriateness of antibiotic use associated with 

reduced antibiotic utilization, and decreased inci-

dence of drug-resistant infections. Considering the 

patterns of antibiotic prescribing in COVID-19 

helps to identify openings for interventions, and tar-

get antibiotic stewardship strategies to progress the 
2quality and safety of antibiotic use.

Antibiotic stewardship

The spectrum of infectious diseases is rapidly evolv-

ing. Emerging infectious agents present with a con-

stellation of challenges. The highly virulent patho-

gens with increased resistance result in increased 

morbidity, mortality, and healthcare costs. It has 

been estimated that ten million people will die every 
10year due to AMR by 2050.  

The current scientific literature emphasizes on 

reduction of inappropriate use of antimicrobials in 

all healthcare settings.1 In this context, the applica-

tion of antibiotic stewardship programs play a vital 

role. 

Definition 

It is defined as “a coherent set of actions which pro-

mote using antimicrobials responsibly” based on the 

principle that antimicrobial treatments are limited 

resources and that inapt use can have serious 

adverse effects on the patient increasing morbidity 
11and mortality.

Stewardship describes the vigilant and accountable 

administration of something entrusted to one’s care. 

The term antimicrobial stewardship was first 

applied by in 1996 by John McGowan and Dale 

Gerding and they suggested a causal association 

between antimicrobial agent use and resistance. 

Antimicrobial Stewardship (AMS) refers to the opti-

mal selection, dosing, and duration of antimicrobial 

treatment resulting in the best clinical outcome with 

minimal side effects to the patients and minimal 
12,13impact on subsequent resistance.

Antimicrobial stewardship (AMS) defines a 

healthcare-system-wide approach to promoting and 

Antibiotic resistance and stewardship in COVID 19 

J Odontol Res 2022 Volume 10, Issue 2
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monitoring the judicious use of antimicrobials to pre-
3serve their future effectiveness.  The term also indi-

cates the monitoring the use of an antimicrobial 

through a standardized evidence-based approach, 

thereby reducing selection and spread of resistant 

germs and the adverse effects related to the use of 
3antibiotics, and ultimately contain the costs.

 

Goals of AMS

According to the Infectious Diseases Society of 

America (IDSA) and the Society for Healthcare 

Epidemiology of America (SHEA), the prime goal 

of AMS is to augment clinical outcomes for the 

patient and lessen consequences of antimicrobial 
14use and antimicrobial resistance.

The main goals include to work with healthcare prac-

titioners encouraging to prescribe 5 “D”s of 

antimicrobial therapy, i.e  right Drug, correct Dose, 

right Drug-route, suitable Duration, timely De-

escalation to pathogen-directed therapy. Other goals 

comprise of preventing overuse of antimicrobial 

drugs, its misuse, and abuse, to reduce adverse 

effects related to antibiotics, to minimize develop-

ment of resistance thereby reducing healthcare-

associated cost.

 

Core elements of AMS
This includes

• Leadership commitment including formulation 

of formal statements aimed at improving the mon-

itor of antimicrobial use, support education and 

training of staff related to stewardship, ardship 

activities.

• Accountability and drug expertise where formal 

training in infectious disease and AMS will be 

given for physicians.

• Action includes implementing related policies 

that supports optimal antibiotic use and utilizing 

precise interventions to restrict antibiotic use.

• Tracking and reporting comprise of keeping track 

of the evaluation of both policies and outcomes to 

assess the impacts of improvement efforts. 

• Educating prescribers on regular updates of resis-

tance to optimise in antimicrobial prescription.

Core members of stewardship team

In most situations, stewardship team include either 

an infectious disease physician or a pharmacist or at 

times both. Even a hospitalist with keen interest in 

infectious disease can offer his service. Generally, 

the infection preventionist is one of the active mem-

bers of the team. Interdepartmental collaboration 

with microbiology laboratory, hospital epidemiol-

ogy, and administration is extremely helpful in man-

aging crisis. The hospital administration team when 

join hands with these members can effectively con-

trol the situation to a great extent. Apart from clini-

cians, pharmacy workers and nurses, the IT staff 

along with infection prevention team and epidemi-

ologist help in tracking, monitoring and reporting 

antimicrobial resistance and its adverse effect 
16trends.

At the grass root level, individual patients can serve 

as a good antimicrobial steward by using 

antimicrobials sensibly. Patient participation can be 

ensured by advising them to take antibiotics only by 

prescription given by practitioner and inform them 
16not to store leftover antimicrobials.

Components of effective AMS

A chief component of effective and timely AMS is 

diagnostic stewardship, the process of prescribing 

and interpreting the results of diagnostic tests before 

initiating or continuing treatment. Use of rapid diag-

nostics enables early diagnosis and prompt treat-

ment, leading to the use of precise and targeted 

antimicrobials, bypassing the misuse of empirical 

antimicrobials. To attain sustained stewardship, gen-

eral public education has to be united with other 

AMS efforts including prospective audit and feed-

back (PAF), a peripheral, expert review of antibiotic 

therapy with their suggestions.

Apart from diagnostic stewardship, the other com-

ponent is proper  infection prevention and control. 

Averting the occurrence and spread of infections pro-

vide an effective antidote to inappropriate and 
16unnecessary antibiotic prescriptions .

Conclusion
The increased prevalence of antibiotic resistance 

enforces the administration of antibiotic steward-

ship, especially in a country like India where pre-

scription is not required for purchasing a drug. The 

objectives of antimicrobial stewardship are provi-

sion of better patient care, restricted antibiotic use, 

and availability of cost-effective health care. 
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NOISE�POLLUTION�-�
AN�UNDER�DIAGNOSED�POTENTIAL�
OCCUPATIONAL�HAZARD�IN�DENTISTRY

I n  th is  wor ld  of  advanced technology and 
industrialisation, one of the biggest health hazard 
faced by human beings is noise pollution. The chronic 
inevitable exposure to noise at work places leads 
gradually to Noise Induced Hearing Loss (NIHL). The 
prevalence of this disorder would be more among 
dental professionals as they work in an unhealthy 
acoustic environment created by the noises of the 
dental operatory. This is a totally preventable disease 
when the dentists receive adequate health education 
and undergo regular screening tests. Along with this 
proper environmental and administrative controls 
need to be administered in the dental setting. This 
paper gives a review of the unaddressed health hazard 
noise pollution, its impacts and preventive methods in 
a dental environment. 

Keywords:  noise,  noise pollution, dental, 
environment.
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Noise pollution in dentistry

Noise pollution in dental environment 

The inevitable chronic exposure to dental machines 

producing high intensity sound renders dental pro-

fessionals and auxiliaries to be a vulnerable group 
10for Noise Induced Hearing Loss (NIHL).  Just like 

the noise polluted environment in a dental office, the 

scenario at teaching hospitals is also not different. 

The auditory environment of teaching, educational 

and academic dental faculty is highlighted by higher 

noise levels as compared to other zones of educa-

tion, as it involves the application of various noise 

generating equipments by multiple students at the 
12same time.  

Sources of noise pollution in dental envi-
ronment

Various dental equipments like handpieces, air-

conditioning and broadcasting systems play a role in 

making the environment noise polluted. Even  high 

human voices in conversation, office music and chil-

dren crying at the clinics can contribute to noise pol-
10,14lution.

According to Garner et al. the major exposure in a 

dental set up  include angled-design turbine hand-

pieces, low-speed angled-design handpieces, lab 

electromotor handpieces, high-speed turbine hand-

pieces, low-speed handpieces, stone mixers, lab 

machines, ultrasonic scalers and cleaners. Many of 

these machines generate sounds of 66 dB to 91 dB 
13,14whereas airturbines can emit upto 100 dB.

Factors affecting noise pollution
in dentistry 

15,16,17,18Equipment related factors:

• type and speed of the instrument

• wearing of the instrument

• intensity of noise produced

• number of instruments operated at a time

• insufficient lubrication and turbine failure 
15,16,17,18Personal and professional factors:

• Individual sensitivity 

• years of exposure

• specialisation

• type of practice (teaching/non-teaching)

• proximity to the instrument 

A wrong sound, in the wrong place, at the wrong 
1,2time defines the term noise.  The word noise roots 

from the Latin word ‘‘Nausea’’ that indicates 
2unwanted/unpleasant/unexpected loud sound.  

Noise pollution refers to emphasize the massive dis-

harmony caused by of health hazard causing sounds  
1generated in the modern life.

As per the statistics projected by Centre for Disease 

Control (CDC), every year, at work place around 22 

million workers are exposed themselves to poten-
3tially toxic levels of noise.  The Recommended 

Exposure Limit (REL) for job-related noise expo-

sure according to NIOSH is 85 decibels. Meanwhile 

the suggested noise levels in health care facilities 

should be 35-40 dB(A) in the daytime and 30-40 

dB(A) in the evening  as per the International Noise 

Council and the World Health Organization.3,4,5 

According to the data released by the National 

Institute for Occupational Safety and Health 

(NIOSH), noise has been identified as one among 
6,7the ten  reasons of job related injuries or diseases.

Considering the characteristics of the working envi-

ronment and the service rendered, dentists and aux-

iliaries are at high risk of developing occupational 
8hearing loss.

Consequences of noise pollution 
The health-related consequences of noise pollution 

is primarily governed by characteristics of the sound 

generated (intensity and frequency), duration of 
9exposure and individual susceptibilities.  Generally 

it can cause auditory and non-auditory ill effects.  

The major auditory effects are auditory fatigue 

(buzzing and whistling in the ears) and deafness (per-

manent or temporary depending on duration of expo-

sure to noise). The common non auditory effects 

comprise of speech intervention, general annoy-

ance, compromised efficiency and diminished pro-

ductivity, physical stress associated changes like 

high blood pressure, high intracranial pressure, 

tachycardia, high breath rate, sweating as well as 
1,10sleep and visual disturbances.  

Other physiological alterations include stimulated 

cardio vascular function, pituitary, and adrenal 

gland stimulation, increased secretion of gastric 

juices and compromised immune function. Also 

noise is considered to be an intrusive agent into 
10,11one’s private space.
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Effects of noise pollution 
in dentistry
Other than the general auditory and non-auditory 

effects of noise pollution, noise directly or indirectly 

intervene in dentists’ activities by dropping their 

capability to focus or pay attention, affecting their 

speed of work and movements. It can also result in 

reduced clarity of conversation and acts as an obsta-

cle to proper communication capabilities. All these 

factors eventually end up in compromised work pro-
19ductivity of the professional.  Also it is reported that 

some noise generating machines used to render den-

tal care causes potential health hazard even to 
6patients.

Assessment of noise pollution

The elementary instruments used in noise assess-

ment include

1) Sound Level Meter wherein the sound intensity 

is measured in dB or dB (A

2) Octave Band Frequency Analyzer, where the 

noise is measured in octave bands. 

3) Audiometer generally measures the hearing 

capacity. In the audiogram, the topmost zero line 

indicates normal hearing whereas a dip at 4000 
1Hz frequency shows NIHL.

In dental literature, studies have employed 

decibulometer or a sound level meter with a 

mounted microphone (singh, kuppe) and noise 
21dosimeter for the assessment of noise levels.

Also Middle Ear Analyser (MEA), Pure Tone 

Audiometry (PTA) and Oto-Acoustic Emission 

(OAE) were employed by various investigators to 

estimate variations in the hearing thresholds among 
23dental professionals in a dental school.  Otoscopy is 

20yet another measurement tool.

Prevention of NIHL

NIHL is a radically preventable ailment. As per the 

recommendation of  the American Dental 

Association Council on Dental Research in 1959, 

those dental professionals regularly using high-

speed drills need to undertake intermittent hearing 

tests to screen their hearing capacity.  The dental pro-

fessionals are recommended to undergo regular 

otologic examinations and audiometric tests for the 

1 5same.  It is advised to establish Hearing 

Conservation Program (HCP) in noisy indoor work-
24,25ing sites as a part of preventive protocols.

The components of an operative HCP comprise of a 

survey on noise, engineering controls, administra-

tive controls and use of personal hearing protec-
15tors.

1) Noise survey

The preliminary aim of this process is to identify 

those areas of the work place where the labourers are 

exposed to potentially toxic noise levels. The identi-

fication of such areas help in further development of 

administrative and engineering controls. 15,24,25

2)Engineering controls

This step includes identification of source of noise 

production and methods adopted to address the 

issue. Sound can be controlled either at its source of 

production or its track of passage. The various 

attempts that can be tried out in dentistry include 

repairing or replacing the loud equipment with less 

noisy one, positioning the operator away from the 

source, implementation of materials with potential 

of vibration absorption and the usage of silencers, 
15,24acoustic shields and barrier walls.

3)Administrative controls

This includes various measures like reduction of 

chronic exposure time by transferring the workers 

employed in loud noise areas to low noise areas for 

certain intervals and preparation of work time 

schedules that favour reduced exposure time. 

Exclusion of employees with higher susceptibility 

to NIHL in noisy areas is another option, but its prac-

tical feasibility is limited as this factor depends on 
15individual susceptibility to loudness.

4) Use of hearing protectors

Hearing protector devices can be like an ear phone 

type/ear plug type or custom made/ disposable. An 

ideal one should protect the dentist from the unnec-

essary noise exposure by the machines he uses. At 

the same time the device should be designed in such 

a way that the dentist should be able to communicate 
24with his patients.

Generally earplugs are introduced into the ear canal, 

whereas earmuffs shield the entire external ear with 

the help of a sealed cup. Both these devices decrease 

the noise intensity by around 30-35 dB providing 
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13

least interference to communication with the patient 
15or other personnel in the dental office.

The Council on Dental Materials and Devices also 

recommends that practitioners concerned about the 

potential impairment should have an otologic exam-

ination and audiometric evaluation in a silent room, 

to assess the present situation. An audiometric eval-

uation should be made after a typical workday and 

again at the beginning of the next day to observe tem-
15,24,25porary threshold shift and apparent recovery.

Conclusion
As dental professionals and auxiliaries work in an 

inevitable high acoustic environment, measures to 

assess the level of noise generated and sustained 

need to be undertaken. This chronic exposure leads 

to auditory and non-auditory ill effects. Over a 

period of time, the involved personnel’s health, 

health related quality of life and professional perfor-

mance enter into a dropping phase. Hence consider-

ing the work related environment they should be 

well educated about the ill effects of noise pollution 

and well trained to implement measures to combat 

this health hazard.  
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CLINICAL REPORT

Among the numerous treatment options available to 
replace missing teeth, a removable partial denture with 
semi-precision attachment system has been well accepted 
and considered as a beneficial prosthesis. It integrates the 
features of both fixed and removable partial denture, 
thereby providing improved stability, retention and better 
cosmetic appeal. This case report discusses the use of a pre-
cision attachment to retain a maxillary bilateral distal exten-
sion removable partial denture. Precision attachments add 
new dimensions to conventional removable partial den-
tures. 

Keywords: attachments, overdentures, hybrid dentures, 
snap fasteners.
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Prosthodontic rehabilitation is a challenging clinical 

scenario especially in cases of patients presenting 

with multiple missing teeth. Precision attachments 

have wide applications, used in fixed removable 

bridge, removable partial dentures, overdentures, 

implant retained overdentures, and maxillofacial 

overdentures. The treatment modalities includes 

implants, removable partial denture, fixed partial 

denture, fixed -removable (hybrid) dentures and so 
1on.  Because of the integration of features of both 

removable and fixed dentures, precision attachment 

is the connecting link between these two prosthetic 
1systems.

It is also called as frictional attachments, slotted 

attachments, parallel attachments, and key and 
2keyway attachments.

An attachment is generally defined as a mechanical 

device meant for fixation, retention, and stabiliza-

tion of prosthesis. Precision attachments consist of 

two metal components, that form an articulate joint. 

Precision attachment can be described as a retainer 

used in fixed and removable partial denture con-

struction consisting of a metal receptacle and a 

closely fitting part, the former is usually contained 

within the normal or expanded contours of the 

crown of the abutment tooth, and the latter is 

attached to a pontic or to the denture framework. 

The unique design substitutes certain components 

of conventional clasp retained partial denture such 
1as occlusal rest, bracing arm, and retaining arm.  

This paper describes the case report where remov-

able denture with precision attachment was used for 

a patient with multiple missing maxillary teeth.

 

Case Report

A 60 year old female patient came to the Department 

of Prosthodontics, Pushpagiri College of Dental 

Sciences, Thiruvalla, Kerala with a chief complaint 

of multiple missing upper posterior teeth and inabil-

ity to chew the food. She had a history of Carcinoma 

and underwent associated treatment including 

radiotherapy. On oral examination it was diagnosed 

as Kennedy’s Class I case where, only maxillary 

anterior teeth were left (Figure 1). After clinical and 

radiographic examination a prosthetic treatment 

plan with an endodontic component was set up.

INTRODUCTION

Figure 1: Pre-operative clinical view 
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Treatment plan included root canal treatment for the 

retained teeth and fabrication of semi precision 

attachment retained denture. A cast partial denture 

with extracoronal precision attachment was planned 

for maxillary bilateral distal extension arch. The 

diagnostic casts were studied which showed enough 

interocclusal space to accommodate the stud attach-

ments. After endodontic treatment, the abutment 

teeth were prepared. After fabricating definitive 

impressions, it was ensured that the abutments pre-

pared were temporized. Copings were placed and 

checked for the fit and pickup impressions were 

made with addition silicone material (Aquasil soft 

putty/regular set and Aquasil LV, Dentsply, Caulk, 

Germany) (Figure 2). Wax patterns were prepared 

for metal denture bases on refractory cast and casted 

in cobalt chromium (Wironium, Bego, D 28359 

Bremen, Germany) with prefabricated housings for 

patrix in the region of abutments (Figure 3). Metal 

denture bases were checked for fit (Figure 4). After 

recording maxillomandibular relation, try-in was 

done and dentures was fabricated. Copings were 

cemented using GIC cement (Ivoclar Vivadent AG, 

FL9494 Schaan/Liechtenstein).

After necessary occlusal error corrections, fabri-

cated dentures were delivered Th artificial teeth in 

the RPDs were made of acrylic resin. The patient 

was given post insertion instructions. The subse-

quent visits were scheduled after 1 day, 1 week, 1, 3, 

6 and 12months interval to assess the abutments and 

status of periodontal tissues. The results were appre-

ciable in the subsequent visits. (Figure 5) The 

Figure 2: Copings checked for fit. Figure 3: Bisque trial

Figure 4: Metal denture base and FPD checked for fit Figure 5: Post-operative view

Precision attachments retained removable partial denture
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patient was well satisfied with the denture through-

out the period of 5 year follow up.

 

Discussion 

The state of edentulousness partial or complete dis-

turbs the integrity of masticatory function and leads 

to poor aesthetics thereby compromising the quality 

of life of the patient. 

The rehabilitation of partially edentulous arch is 

truly challenging in case of Kennedy’s class I and 

class II situations. Due to the absence of abutment 

tooth in the distal aspect of edentulous area, the 

retention, support and stability offered by remov-

able partial denture is questionable. The insufficient 

support renders the saddle area more prone for rotat-

ing both away from and towards the mucosa. Here 

because of clinically missing distal abutments, the 

treatment modality of fixed partial denture cannot 

be thought about. Implant supported prosthesis can 

be considered depending on the systemic conditions 

and radiographic status on the quality of alveolar 
4,5bone.  The systemic status of the patient following 

oncology treatment also does not favour any inva-

sive procedures like the introduction of implant. The 

affordability of the patient for implant is yet another 

issue. Hence after a thorough clinical and radio-

graphic examination, weighing the benefits and 

risks involved, the fabrication of a cast partial den-

ture with extra coronal precision attachment was 

chosen as the treatment plan. Attachment-retained 

cast partial dentures facilitate both aesthetic and 
4,5,6functional replacement of missing teeth.  Clasp 

less design enhances better conservation of adjacent 

teeth. The improved fracture resistance of metal 

base and  favourable responses of denture support-

ing tissues to metal base and ease in maintenance 

were the prime reasons to select metal as the mate-
3rial of choice for denture base.

Even though titanium has better clinical properties 

than cobalt chromium, the material of choice for the 

fabrication of cast partial denture was cobalt chro-

mium because of economic reasons. Rheins stud 

attachments were preferred in this case due to ease 
3,6of maintenance and simpler design.

The abutment selection also plays a vital role in the 

prognosis of the patient. Anterior teeth have less 

chances of formation of infra bony defects or crat-

ers. The position and shape as well as larger 

periodontal attachment renders canines to provide 
5the best proprioception among anteriors.

Studies have shown a survival rate of 83.35% for 5 

years, of 67.3% up to 15 years, and of 50% when 

extrapolated to 20 years.4,5,6 Holst et al suggested 

that the effects of precision attachment on the lon-

gevity of treatment cannot be evaluated completely 

in vitro because in vitro studies the contributions of 

ridge resorption, salivary changes and occlusal equi-
7librium are not assessed.

When compared to removable partial dentures, 

retention offered by precision attachments may be 

related to patient comfort, satisfaction, improved 

masticatory function and better distribution of 

occlusal loads and considerable preservation of abut-

ment teeth. Precision attachments provide better ver-

tical support and better stimulation to the underlying 

tissue through intermittent vertical massage.

The advantages of extra coronal attachments 

include preservation of abutment, ease of insertion 

and flexible design. These attachments eliminate the 

need for facial clasp arm and thereby improved 

esthetics. Another advantage is that it can be used 

even when there is insufficient buccolingual width 

to accommodate the intraoral intracoronal attach-
8,9ment.  The design is not free from disadvantages. In 

certain cases, there occurs improper control of force 

distribution between dentulous and edentulous area. 

Maintenance and rebasing issues as well as break or 

wear are also associated with this treatment modal-
8,9ity.

Precision attachments pose a challenge in the field 

of technical skill. An in-depth comprehension of the 

bio mechanics of arches and thorough knowledge of 

material science is crucial in diagnosing and treating 

a case of precision attachment. If a proper treatment 

plan is made based on compliance of the patient, sup-

ported by clinical skills of dentist firmly deep rooted 

in clinical, scientific and technical aspects, precision 

attachments could serve as the best choice in terms 

of retention, stress distribution, function and esthet-
2ics.
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Conclusion

Removable partial denture with precision attach-

ment integrates the features of both fixed and 

removable partial denture, thereby providing 

improved stability, retention and acceptable aesthet-

ics. When planned and delivered meticulously in a 

suitable patient, it can  enhance patient comfort, sat-

isfaction, improved masticatory function and better  

distribution of occlusal loads. 
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Excessive gingival display (EGD) is a complex aesthetic 
problem which has a multitude of underlying aetiologies, 
therefore must be treated in a sequential manner . Recent 
advances have seen the introduction and usage of a novel 
technique called lip repositioning, either alone or in 
conjunction with existing methods. It can be used in 
certain cases as an easier, less complicated alternative to 
major surgical methods providing a pleasant satisfactory 
camouflage effect with lower morbidity. This case report 
presents the preparatory and surgical steps used to treat a 
21-year- old female  pat ient  with EGD using l ip 
repositioning technique as an alternative to invasive 
surgery with satisfactory results that has been stable for 1 
months.
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defined as an imaginary line following the lower 

margin of the upper lip and usually has a convex 

appearance.3 According to Kokich et al 1999, smile 

line could be classified based on the inter relation-

ship between the upper lip interdental and marginal 
4gingiva [Table 1 ].

The equilibrium of smile is considered to be good 

when the lower border of the upper lip is 1mm from 
3the gingival margin at normal smile.  various classi-

fication has been proposed for smile by many 
5 authors, one among them is elaborated in Table 1.

The hallmark of an “ideal smile” entails the expo-

sure of the entire length of the maxillary teeth with 
3approximately 1-3 mm of gingival exposure.  The 

components of a balanced smile includes smile line, 

smile arc, upper lip curvature, smile symmetry, lat-

eral negative space, smile symmetry, occlusal fron-

tal plane and dental gingival components.

Tjan et al 1984,  classified smile  as high, medium, 
4or low smile.   [Figure 1-3]

A dazzling and beautiful smile can work wonders for 

anyone's personality. A smile is an expression denot-

ing pleasure, joy, happiness, or amusement. No mat-

ter one's background, colour, or religion, everyone 

can understand what a smile is, and smiling is a uni-

versal way to express emotions. Smile aesthetics is 

based on numerical, physical, physiological and psy-

chological data regarding beauty, while considering 

the desires of the patient. The harmony of the smile is 

determined by the shape, the position, and the colour 

of teeth and by the gingival tissues. The interactions 

between the teeth, the lip framework, and the 

gingival scaffold were identified by Garber and 

Salama as the three primary components that make 
1up the essence of a smile.

The extent of visibility of the periodontium rests on 

on the position of the smile line, which explains the 

relationship between the upper lip and the visibility 
3of gingival tissues and teeth.  The  frame of a smile is 

formed by the correlation of lips and smile line. 

Smile line is considered to be a valid  and universally 
2applicable tool to evaluate dentofacial esthetics.  It is 
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The prevalence of high smile line is reported to be  
6-710.57% to 38.9%.  High smile line is significantly 

more prevalent in women and poses a significant 
6-challenge to clinicians in various fields of dentistry.

7

Excessive gingival display is one of the major 

causes of patient’s embarrassment. An excessive 

gingival display of 4mm or more is classified as unat-
4tractive by dentist.  An imbalance in the gingiva-

tooth ratio results in dominance of gingival appear-

ance often referred to as “gummy smile.” To 

improve the smile, the balance and harmony 

between all the three components of smile: lips, 

teeth and gingivae are integral. 

Excessive gingival display (EGD), commonly 

referred to as gummy smile, and can be classi fied 

into four distinct types according to different expo-

sure sites of gingiva. A continuous band of excessive 

gingival display (type 1 EGD) is the most common 

type. Excessive  display of posterior gingiva (type 

2),  unilateral (type 3) EGD, and EGD of the anterior 

part (type 4) of the max illary gingiva are the other 
8types.

For the proper treatment execution knowing differ-

ent etiological factors owing to EGD plays a crucial 

role. These may be altered passive eruption, vertical 

maxillary excess, anterior dentoalveolar extrusion, 

gingival enlargements, short/ hyperactive lip, or a 
9-10combination of these factors.  Based on the identi-

fied etiologies, various approaches could be pro-

posed for treatment of EGD, including crown 

lengthening, apically repositioned flap with or with-

out osseous reduction, Botox treatment, lip reposi-

tioning, orthodontic treatments, and orthognathic 
11surgery.

Lip repositioning was initially proposed by 

Rubinstein and Kostianovsky and later elaborated 
12 with different guidelines. Other synonyms of lip 

stat includes Lip repositioning surgery, Mucosal 

coronally positioned flap, Mucosal strip technique, 

Reverse vestibuloplasty, Coronally positioned ves-

tibule.  The above conservative technique was  later 
13 14  modified by Ribeiro-Júnior  et  al and Silva et al to 

maintain the  labial frenum with a follow-up period              

of 6 months. Miskinyar et al, reported  a low success 

rate and high recurrence rate with lip repositioning 

and proposed a new technique including myectomy 

and partial resection  of the levator labii superioris 
15 muscle. Other, more aggressive procedures were 

reported with short term fol low-up periods to 

increase predictability and prevent the possibility of  

relapse, including the following: 

16 (1)  Detachment of labial muscles

17 (2)  Use of a silicone implant spacer

18 (3) Lip elongation with rhinoplasty

 (4) myotomy of the levator labii superioris using 

a nasal approach associated with subperiosteal 

dissection of gingiva and lip elongation with 
19frenectomy.

Botulinum toxins are yet another treatment 

approach with transient esthetic results and is indi-

cated where there is hyperactivity of upper lip pre-

disposes to gummy smile. The effect of which varies 
20 in duration from 3 to 5 months.

The aim of the present case report was to demon-

strate the clinical outcome of a novel conservative 

approach for lip repositioning in treatment of exces-
20sive gingival display.

Clinical case report

A 21 year old female patient presented to the depart-

ment of Periodontics, Varakala, Trivandrum 2022 

with the chief complaint of gummy smile. Her medi-

cal history was noncontributory, with no known 

allergies. Dental history revealed an orthodontic 

treatment done before 4 years. Thorough clinical 

and radiographic  examination revealed type 1 EGD 

8  and degree 2 vertical maxillary excess. In addition 

to the longer lower facial third, lateral cephalometric 

analysis confirmed the findings. Hyperactive upper 

lip was also noted. During her dynamic smile, the 

gingival display was about 5 mm in the anterior 

maxillary region. 

Our measurements were done starting with detect-

ing the patient’s smile type by both visual inspection 

during the dialogue and a photo shooting session 

guiding the patient. The patient had a high smile line 
21and a Duchene type of smile  that extends up to the 

second premolar on both sides given in (Figure 4.) 



The patient was asked to pronounce the letter ‘‘M” 

so that the amount of incisal exposure at rest was 
22measured according to Sarver 2004 (Figure 5).

The lip length at rest measured was 33mm following 

the guidelines given by  Peck et al.1992 as shown in 
23(Figure 6).  Also, both gingival and teeth display 

during full smile were measured using a periodontal 

probe  and a caliber as shown in Figure 7 and Figure 

8. The incisal edge status is a significant point to 

focus on and presence of attrition should be noted if 

present. Amount of the Keratinized attached gingiva 

(KAG) was measured in the periodontal chart which 

ranged from 5 to 7 mm. The average gingival dis-

play was verified by measurements on clinical 

photo- graphs of the patients with dynamic smile. 

By the end of her visit, a preliminary diagnosis was 

explained to the patient. Analysis of the data and the 

interpretation of the measurements were done 

which lead to the confirmation of the diagnosis of 

Vertical Maxillary Excess (VME II) 1 and 
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Hypermobile Upper Lip (HUL). After the available 

treatment options and  their associated risks and ben-

efits  were explained, the patient chose lip reposi-

tioning surgery. Informed consent was obtained 

from the patient according to the guidelines of 

Lip stat - a case report
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Helsinki Declaration of 1975, revised in 2013, after 

a detailed description of lip repositioning procedure. 

The importance of plaque control and maintenance 

care was also emphasized to the patient.

Surgical procedures

Full mouth disinfection was done, followed by the 

application of  topical gel. Then local anesthetic 

solution [Lidocane Hcl 2% with 1:100,000 epineph-

rine] was administrated to cover the vestibule area 

from tooth #15 to #25. Initially markings of the inci-

sions were done using an indelible pencil as shown 

in Figure 9. A partial thickness incision was made 

1mm just apical to the mucogingival junction from 

the mesial aspect of the maxillary first premolars 

bilaterally. The second partial-thickness incision  

was made in the labial vestibule. The distance 

between the superior and  inferior incisions was two 
24times the initial gingival display.  Clinical judg-

ment should be a factor based on the desired amount                                      

of reduction in gingival display. The  most important 

consideration is to avoid proximity of the incision 

line to the vermillion zone. The parallel incisions 

were connected in the pos terior area bilaterally (Fig-

ure 9). A layer of epithelium approximately 1 mm 

thick was excised (Figure 10-11). Then suturing was 

done using the simple interrupted technique by a 3-0 

vicryl absorbable suture for both anchoring and sta-

bilizing. First suture was placed at the midline to 

maintain proper symmetry as shown in the Figure 

12. Then, closing the gaps with stabilizing sutures to 

help keeping the lip in the new position coronally 

(Figure 13).

Follow up and post-operative 
instructions

Post-operative instructions according to Humayun 
24 25et al. (2010),  Rosenblatt and Simon (2006)  and 

26Simon et al. (2007)  were explained to the patient 



emphasizing on minimum lip movements as much 

as possible.  Ibuprofen 600 mg twice daily were also  

prescribed to the patient for 3days. Patient was 

instructed on using icepacks for 20minutes interval 

during the first 24hr. Regular oral hygiene methods 

were advised to stop for 2days. Chlorhexidine 

mouthwash 0.12% twice daily for 2weeks was given 

to the patient and advised to swish and spit.

Follow up and results

At the 1st week follow up visit, the decrease in the 

gingival exposure by 3mm was found to be consis-

tent and healing was reported to be satisfactory.  

Patient was extremely satisfied by the result. 

Complete healing of the surgical site was observed 

in the next recall on the 2nd week. No post-operative 

complication were reported. Patient was also 

advised to do lip training practices such as blowing 

and lip stretching exercises, 4-5 times daily. Figure 

14 and 15 shows extra oral pre-operative condition 

and post-operative photographs after 1 month of fol-

low up.

Discussion

The present case report demonstrated that there is a  

reduction in the gingival display achieved by about 

3mm by lip repositioning technique as a less inva-

sive method to manage EGD with a combined 

underlying cause of moderate VME and HUL. The 

technique was described as a cosmetic surgery by 
12 Rubinstein and Kostianovsky (1973) for correction 

of gummy smile caused by HUL. The earlier tech-

nique was done by detaching the muscles from the 

bone in order to coronally position the upper lip with 

no reported complications. In this case we have uti-

lized this conventional technique since this proce-

dure doesn’t have any side effects such as 

parasthesia as stated in the case report by Miskinyar 

et al 1983.

Miskinyar, et al 1983 later modified the original tech-

nique due to the occurrence of relapse which incor-

porated myectomy and partial resection of the 

Levator labii superioris instead of complete separa-
15tion from the bone.  This resection was believed to 

reduce chances of relapse. The author also reported 

that one patient out of seven had post-operative 

paraesthesia. Later, this method was brought back 

into the dentistry field by Rosenblatt and Simon in 
25 26 2006  and Simon et al. in 2007.  They used a partial 

thickness elliptical-shaped incision at the alveolar 
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mucosa keeping the muscle fibers intact. They arbi-

trarily removed an area of 10-12 mm of mucosa with 

good results for a maximum follow up period of 

8months.

Later, Humayun et al. (2010)24 and Bhola et al. 
10(2015)  started to implement the instructions and 

applied the technique to lessen the quantity of 

gingival display for a patient with simple VME and 

HUL. In their case report, Humayun et al. (2010) 

referred to the surgery as Mucosal Coronally  

Positioned  Flap  (MCPF) and they were the primary 

authors to promote the rule of ‘‘Twice the gingival 

display”. They were able to achieve excellent and 
24stable results for up to 1 year.  In this case we have 

utilized this rule for eliminating any chance for 

relapse. Proper case selection and diagnosis is criti-

cal for success. Diagnosis is done following a series 

of examination such as facial analysis, dental analy-

sis, lip analysis and periodontal analysis. Based on 

these measurements treatment plan is designed and 

executed. Lip repositioning procedure is indicated 

in cases of simple VME degree I of [2-4mm] 

gingival display, moderated VME degree II of [4-

8mm] gingival show and in cases of HUL as advo-

cated by the following authors, Humayun et al. 
10,24(2010) and Bhola et al. (2015).  For this patient, 

the measurements revealed VME degree II since the 

amount of gingival display ranged between [5-
16mm] according to (Garber and Salama, 1996)  clas-

sification and after calculations, the degree of lip 

mobility was 12mm which exceeds the normal 

range of [6-8m] according to Peck et al. (1992) and 

23,27McLaren and Rifkin (2002).  Hence, the selection  

of this  type of  surgery was suitable here.

On the other hand, lip repositioning is contraindi-

cated with severe VME degree III of greater than 
108mm gingival show according to Bhola et al. 2015  

and with a limited amount of KAG or a short vesti-
25bule according to Rosenblatt and Simon et al 2006.  

According to the literature, this surgical method pro-

duces satisfactory outcomes, improving the condi-

tion by 75-80% in more severe and problematic 

cases and by up to 100% in stable situations.

Other advantages of this procedure that are men-

tioned in the previous literature includes the versa-

tility in use and various modifications which could 

be implemented while performing the procedure  

and it could also be reversed by vestibuloplasty, if 

the patient is not satisfied with the outcome or 
24repeated again in case of relapse.  By incorporating  

a trial step after the measurements using sutures 

without actually cutting helps in prediction of the 
24final outcomes.

The main disadvantage of this technique is relapse. 

Relapse is seen during the first 6-8 weeks and it can 

be due to one of the common mistakes or conditions 
12,24,25.shown below.

12,24,25Causes of relapse
1. Not following the rule of ‘‘Twice the gingival dis-

play” during the incision

2. Cutting in the KAG

26

Jo
u

rn
al

 o
f O

d
o

n
to

lo
gi

ca
l R

e
se

ar
ch



3. Using the technique in a case with limited 

amount of KAG

4. Cutting deep into the connective tissue and mus-

cle fibres

5. Cases with high muscle pull

Relapse can be treated by either returning to the sur-

gical site to remove additional mucosa as necessary 

or by administering Botox injections, as suggested 

in the following articles. Humayun et al. 2010, 

Bhola et al. 2015 and Rosenblatt and Simon 
24,10,252006.  There are common post-operative com-

plications range from minor discomfort and some 

lip movement restriction to swelling, bruising and 

paraesthesia. Some rare complications are also 

reported such as mucocele which occurs due to dam-

age to minor salivary glands and it resolves on its 

own.

It is a cutting-edge predictable treatment that seems 

to supply significant remedies to numerous chal-

lenging cases with varied etiologies, and it need to 

be taken into consideration as a feasible option in 

periodontal plastic procedures.

Conclusion

Gummy smile is a multifactorial condition that 

needs meticulous examination, to detect the caus-

ative etiologies. Within the limitations of the present 

study, this novel technique resulted in a successful 

clinical and patient centered outcome in treating 

excessive gingival display with various etiologies. 

The satisfactory result remained stable over a period 

of one months. The more severe the case is, the more 

is the need for collaborative multiple treatment 

modality approach.
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CASE�REPORT

The introduction of esthetic dentistry has drasti-
cally changed the field of smile designs. 
Advancements in restorative techniques favors the 
implementation of functional and esthetical 
smiles. Various treatment options include esthetic 
space closure using composite resins, orthodontic 
space closure, or both. This case report discusses 
the management of spacing of maxillary anterior 
teeth using ceramic veneers.

Keywords: Aesthetic rehabilitation, Spacing,  
Veneer. 
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Dental aesthetics plays a dynamic role in defining 
1oral health related quality of life of an individual.  

Over the years, demand for esthetic dentistry has 

amplified among patients enthusiastic to have a visu-

ally appealing smile. Advanced restorative materi-

als and techniques and advocacy of concept of con-

servation of remaining teeth favors the implementa-
2tion of functional and esthetical smiles.

According Steigman and Weissberg (1985), among 

the general population, altogether 21.4% exhibited 
3spacing in both arches.  General causes of spacing 

could be hereditary, acquired or functional. 

Hereditary causes include tooth size-arch size dis-

c repanc ies ,  congen i t a l ly  miss ing  t ee th , 

macroglossia, supernumerary teeth, small teeth and 

hypertrophic upper lip frenum constitute the heredi-

tary etiology whereas oral deleterious habits and 

pathologic conditions such as macroglossia, miss-

ing teeth, delayed teeth eruption constitute func-

tional etiological components. Treatment depend 

upon the extent of spacing and peculiarities of 

dentition. Various treatment options include esthetic 

space closure using composite resins, orthodontic 
4space closure, or both.  This case report discusses 

the management of spacing of maxillary anterior 

teeth using ceramic veneers. 

As per Manuele Mancini, ceramic veneer is consid-

ered as the treatment modality in cases of abrasion, 

crown fracture, diastema cases, teeth defects, dis-

colouration, cases that cannot be corrected by orth-
5odontic treatment and to adjust occlusion.  The con-

traindications of this technique include bruxism and 
5other habits, edge to edge bite and deep bite.  This 

case report discusses the management of spacing of 

maxillary anterior teeth using ceramic veneers.

Case report

A 30-year-old female patient reported to the clinic 

with the chief complaint of spacing between teeth in 

the upper front teeth region. The medical history of 

the patient was non-contributory. The patient gave a 

dental history of incomplete orthodontic treatment. 

The patient underwent orthodontic treatment for 

space closure few years back. Due to personal rea-

sons, the treatment was discontinued which resulted 

in relapse of spacing. 

Clinical examination revealed spacing in the upper 

anterior region with congenital missing of both 

maxillary lateral incisors. On examination around 

2mm space was appreciated between 11 and 13. 

Equal amount of spacing was noted between 11, 21  

and 13, 14. The dental midline was shifted to the 

right side of the patient with relation to the mandibu-

lar anteriors. 

The patient demanded an immediate solution for the 

spacing in the maxillary anterior region. The patient 

was informed about all the treatment options. 

Because of the relapse, patient was not interested to 

take up orthodontic treatment again. Hence consid-

ering the clinical scenario and patients, choice, it 

was decided to close the spacing indirect veneers 

from canine to canine region. Although the patient 

had a history of discontinued orthodontic treatment, 

her posterior teeth were in occlusion with no deep 

bite of anteriors. Since the patient was only con-

cerned about the spacing maxillary anteriors were 

only planned for ceramic veneering. Informed con-

sent was obtained from the patient prior to the start 

of treatment. 

A comprehensive intra and extraoral examination 

including the evaluation of both hard and soft tis-

sues, temporomandibular joint assessment, evalua-

tion of periodontal health and patient’s occlusion. 

Frontal and lateral profile photographs were taken 

for record purpose and post treatment evaluation. 

(Figure 1 and figure 2) The hard tissue components 

like midline position, crown length and other tooth 

dimensions, inclinations, interdental contact area 

and point were assessed and recorded. 

Shade selection was done using Vitapan Classical 

shade guide (Vita Zahnfabrik, Germany) before 

teeth preparation. Both the canines 13, 23 were pre-

pared into the shape of lateral incisors whereas 14 

and 24 were prepared to the shape of canine for 

better good esthetic appeal. (Figure 3 and figure 4)

The proximal margins were stretched out into the 

area of the contact point and throughout the teeth 

preparation, chamfer finish line of 0.5-mm-depth 

Jo
u

rn
al

 o
f O

d
o

n
to

lo
gi

ca
l R

e
se

ar
ch

30

INTRODUCTION

J Odontol Res 2021 Volume 9, Issue 1

a B

α

β

γ ε
μ

05-09

10-14

15-19

20-28

29-32

33-38

ANTIBIOTIC RESISTANCE AND 

STEWARDSHIP IN THE CONTEXT 

OF COVID 19 PANDEMIC: A REVIEW

Thara Chandran, Jesline Merly James,

Shabna G S

NOISE POLLUTION - AN UNDER 

DIAGNOSED POTENTIAL OCCUPATIONAL 

HAZARD IN DENTISTRY

Gis George, Jesline Merly James,

Shahna N, Nazia Rasheed

PRECISION ATTACHMENTS RETAINED 

REMOVABLE PARTIAL DENTURES - 

A CLINICAL REPORT

Nazia Rasheed, Suja Joseph

LIP STAT, A NEW HORIZON IN 

PERIODONTICS: A CASE REPORT

Mathew John, Dr Binsi U, Ancy Esther Rose

AESTHETIC REHABILITATION OF SPACING

IN MAXILLARY ANTERIORS WITH INDIRECT 

CERAMIC VENEER- A CASE REPORT

Bijo Kurian, Sijo P Mathew

ANTIBACTERIAL ACTIVITY OF GREEN TEA

LEAVES AND LEAVES COMMONLY ADDED 

TO GREEN TEA PREPARATIONS, AGAINST 

COMMON PERIODONTAL PATHOGENS -

AN IN VITRO STUDY

Suneesh Kuruvilla, Ashbin Paul, 

Ashique Manzoorm, Akhil Sas,Derin George, 

Rohit Krishna, Priya Babu, Subramaniam R

33-40

AESTHETIC REHABILITATION OF SPACING

IN MAXILLARY ANTERIORS WITH INDIRECT 

CERAMIC VENEER- A CASE REPORT

Bijo Kurian, Sijo P Mathew, 



tooth preparation was minimal and confined to 

enamel. Later, diagnostic wax up was made and was 

explained to the patient.

The fit, shade, marginal adaptation and of the veneer 

was assessed by individual and collective try-in. the 

approval of the patient was ensured during the 

appointment of try-in. oval was obtained at the time 

of try-in.

The light-cured resin cement (Metacem resin 

cement / META) was used for cementation. It was 

mixed properly and was placed on to veneers. After 

applying it on the teeth, it was light cured from a 5 

cm-distance for 5 seconds. Afterwards, each lami-

nate was cured for around 40 seconds.  Final finish-

ing was done with composite finishing burs. The 

overall results were appreciable, and the patient was 

very well satisfied with the final esthetic output. 
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was prepared using round end tapered bur. 

Retraction cord (No.000) embedded in 2% 

lignocaine and adrenaline was inserted in the 

gingival sulcus and kept for few minutes. Gingival 

retraction cord was removed just before the impres-

sion making. Upper full arch impression was made 

with poly vinyl siloxane material using putty tech-

nique, followed by taking lower arch putty impres-

sion and were sent to the laboratory for fabrication 

of IPS- emax porcelain veneers.  In this (Figure 5)

case, provisional restoration was not required as the 

Aesthetic rehabilitation using ceramic veneer
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Patient was given post-operative and oral hygiene 

instructions. (Figure 6)

Discussion 

Along with the remarkable compressive strength, 

colour stability and abrasion resistance, the excep-

tional capacity of ceramic veneers to reproduce the 

optical properties tooth tissues like fluorescence, 

opalescence, and translucency resulted in its unique 

position as the main stay of managing esthetic issues. 

(pini)

The patient was well explained about all possible 

treatment options, focusing on the merits and demer-

its of each. The patient chose indirect ceramic 

veneers as the comfortable option. In the present 

case, even though the patient had a history of discon-

tinued orthodontic treatment, her posterior occlusion 

was in favour of veneer treatment in the anteriors. 

The molars were well occluded, supporting the 

choice of veneer as the treatment modality.  All pos-

sible efforts were taken to evaluate the distinct fea-

tures and occlusion and to visualize the patient the 

esthetic result using casts and try-in.  

The placement of overall chamfer preparation 

reduced the risk for fracture and facilitates colour 

build up with veneer cementation.5

In the current situation, lithium disilicate based 

ceramic was chosen as the material for veneer fabri-

cation because of its reported properties like 

improved translucency and  outstanding esthetics 

mimicking natural dentistion.6

The clinical success of anterior space closure 

depends upon case selection and treatment selection. 

If ceramic veneers are selected in indicated cases 
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with implementation of appropriate techniques, 

remarkable rehabilitation of aesthetics can be 

achieved. The extent of bonding between veneer and 

tooth surface is vital in treatment success. In subse-

quent follow ups, there was neither degradation of 

the restoration quality nor marginal gaps or surface 

alterations.

 

Conclusion 

In the present case, management of spacing of 

maxillary anterior teeth using ceramic veneers is 

depicted. The benefits of ceramic veneer like mini-

mal tooth preparation and better bonding of ceramic 

to tooth structure adds to the treatment quality.  
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ANTIBACTERIAL�ACTIVITY�OF�GREEN�TEA
LEAVES�AND�LEAVES�COMMONLY�ADDED�
TO�GREEN�TEA�PREPARATIONS,�AGAINST�
COMMON�PERIODONTAL�PATHOGENS�-
AN�IN�VITRO�STUDY

Background: Periodontal disease, a chronic inflammatory dis-
ease resulting in progressive attachment and alveolar bone loss, 
is, after dental caries, one of the most important oral diseases con-
tributing to the global burden of chronic disease. India is one of 
the largest consumers of tea. Green tea market has been steadily 
increasing in India due to the proven health benefits. Various stud-
ies have shown the beneficial effects of green tea on cardiovascu-
lar diseases, obesity and type 2 diabetes mellitus. The study was 
conducted with an objective of evaluating the in vitro 
antimicrobial activity of Camellia sinensis, Ocimum tenuiflorum, 
Mentha arvensis, Moringa olifera and Citrus limon leaves on 
P o r p h y r o m o n a s  g i n g i v a l i s  a n d  A g g r e g a t i b a c t e r 
actinomycetemcomitans.

Methodology: The study was an in-vitro study. The fresh leaves of 
Camellia sinensis, Ocimum tenuiflorum, Mentha arvensis, 
Moringa olifera and Citrus limon were obtained and were 
sundried and powdered. Solvent extracts were prepared with 
methanol by maceration technique. Antibacterial activity was 
assessed using the agar well diffusion assay and minimum inhibi-
tory concentration was assessed using the serial tube dilution 
technique.

Results: It was observed that the maximum zone of inhibition 
against Porphyromonas gingivalis was demonstrated by 0.2% 
chlorhexidine (positive control), followed by Moringa olifera and 
C a m e l l i a  s i n e n s i s .  Ag a i n s t  Ag g r e g a t i b a c t e r  a c t i n o 
mycetemcomitans, 0.2% chlorhexidine (positive control) demon-
strated the maximum antibacterial activity, followed by Camellia 
sinensis. Moringa olifera.

Conclusion: The study showed that all the five extracts used in 
the study demonstrated antibacterial activity against both the 
periodontal pathogens.

Key words: Camellia sinensis, Ocimum tenuiflorum, Mentha 
arvensis, Moringa olifera, Citrus limon, Porphyromonas gingivalis, 
Aggregatibacter actinomycetemcomitans.
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Infectious diseases are the third most significant rea-

son of mortality around the world. The burden of 

infectious diseases is high in developing countries. 

This is because of the emergence of multi-drug 

resistant pathogens due to poor health-care facili-

ties, and over-the-counter availability and misuse of 
1 antimicrobial agents.

World Health Organization (WHO) has urged the 

search for new antimicrobial compounds and natu-

ral bioactive compounds which can be a good candi-

date in this perspective. The use of conventional 

antimicrobial agents against these infections is 

always associated with problems such as the devel-

opment of multiple drug resistance and adverse side 

effects. In some cases, the use of synergistic antibi-

otic drug combination with bioactive compounds is 

the only option for the treatment of multi-drug resis-
1tant (MDR) bacteria.

Periodontal disease, a chronic inflammatory disease 

resulting in progressive attachment and alveolar 

bone loss, is, after dental caries, one of the most 

important oral diseases contributing to the global 

burden of chronic disease, and it meets the criteria 

for consideration as a public health problem that 

requires action. Furthermore, multiple studies have 

reported association of  periodontal disease with var-

ious systemic diseases and conditions, such as dia-

betes, HIV, atherosclerotic vascular disease, rheu-

matoid arthritis, adverse pregnancy outcomes, obe-

sity, and metabolic syndrome. The costs of treating 

the periodontal disease are substantial and due to the 

current state of knowledge of the risk factors impli-

cated in the etiopathogenesis of periodontal disease 

[e.g., smoking, alcohol, poor diet, lack of exercise, 

stress, distress, and psychological-coping resis-

tance], there is sufficient information to allow the 

effective control of the common forms of the dis-

ease. As non-communicable chronic diseases share 

numerous risk factors with periodontal diseases, 

The Common Risk Factor Approach (CRFA) and 

the health promotion approach have been acknowl-

edged as key aspects of the strategies aimed at those 
2,3 who are known to be at high risk.

India is one of the largest consumers of tea. Green 

tea market has been steadily increasing in India due 

to the proven health benefits. Various studies have 

shown the beneficial effects of green tea (Camellia 

sinensis), not only on cardiovascular diseases but 
4 also on obesity and type 2 diabetes mellitus. Leaves 

such as Ocimum tenuiflorum (Tulsi), Mentha 

arvensis (Mint), Moringa olifera leaves (Drum 

stick) and Citrus limon leaves (Lemon) leaves, have 

been added to the commercially available green tea 

(or fresh leaves are used while preparation of green 

tea), to enhance the medicinal benefits of the prepa-

ration.  

The study was conducted with an objective of evalu-

ating the in vitro antimicrobial activity of Camellia 

sinensis, Ocimum tenuiflorum, Mentha arvensis, 

Moringa olifera and Citrus limon leaves on 

Porphyromonas gingivalis and Aggregatibacter 

actinomycetemcomitans; and assessing the minimal 

inhibitory concentrations of the extracts against the 

two microorganisms.

METHODOLOGY

The study was an in-vitro study. The fresh leaves of 

Camellia sinensis, Ocimum tenuiflorum, Mentha 

arvensis, Moringa olifera and Citrus limon were 

obtained and were sundried and powdered using a 

mixer grinder. All specimens will be identified by a 

botanist for their authenticity.

5Preparation of the extracts

Solvent extracts were prepared with methanol by 

maceration technique. 10g of plant powder was thor-

oughly mixed with 100ml methanol for a period of 

24 hours and the mixture thus obtained was filtered 

using a muslin cloth followed by Whatman’s filter 

paper No.1. The filtrate thus obtained was concen-

trated by complete evaporation of solvent at room 

temperature to yield the pure extract. 100% pure 

solutions of crude extracts were prepared by mixing 

well the appropriate amount of dried extracts with 

an inert solvent di methyl sulfoxide (negative con-
5trol).  Chlorhexidine (0.2%) was used as the positive 

6control.

 

Agar well diffusion assay

Petri dishes containing 18ml. of blood agar supple-

mented with haemin and vitamin K for the 

Background: 
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periodontal pathogens were inoculated with approx-

imately 100ml of respective microbial strain using 

swab technique. Wells of 8 mm diameter were cut 

into solidified agar media using a sterilized standard 

device. 100ml of each extract were poured in the 

respective well and the plates were incubated at 
o 537 C for 48 hours.  To ensure the consistency of all 

findings, the experiment was performed and 

repeated under strict aseptic conditions. The anti-

bacterial activity of each extract was expressed in 

terms of the mean of diameter of zone of inhibition 

(in mm) produced by each extract at the end of incu-

bation period.

Determination of Minimum Inhibitory 
Concentration

The Minimum Inhibitory Concentration (MIC) is 

defined as the lowest concentration of the extracts 

capable of inhibiting the growth of the bacterium 

tested. In the present study, MIC was determined 

using ‘Serial tube dilution technique’.

In this technique the tubes of broth medium, con-

taining graded doses of compounds were inoculated 

with the test organisms. After suitable incubation, 

each tube was assessed for visible growth in terms of 

turbidity. MIC was calculated as the lowest concen-

tration of the extract inhibiting the visible growth of 
5bacterial strain using reflective viewer.

Statistical analysis

The diameter of inhibition zone was calculated for 

each group, summarised and expressed as mean ± 

standard deviation. One-way ANOVA followed by 

Tukey’s post hoc test was used for inferential analy-

sis. p value < 0.05 was considered statistically sig-

nificant.

RESULTS

The study showed that all the five extracts used in 

the study demonstrated antibacterial activity against 

both the periodontal pathogens and hence MIC was 

also assessed. The results zones of inhibition created 

by the test products as assessed by the agar well dif-

fusion technique is shown in Table 1 and Table 2. 

The minimal inhibitory concentrations of each of 

the test products against both the periodontal patho-

gens, as seen with Serial tube dilution technique is 

outlined in Table 3. 

It was observed that the maximum zone of inhibition 

against Porphyromonas gingivalis was demon-

strated by 0.2% chlorhexidine (positive control), fol-

lowed by Moringa olifera and Camellia Sinensis. 

Ocimum tenuiflorum and Mentha arvensis showed 

comparable antibacterial activity and Citrus limon 

showed the least activity against Porphyromonas 

gingivalis.

Table 1: Antibacterial activity of the leaf extracts against Porphyromonas gingivalis

Antibacterial activity of green tea leaves against periodontal pathogens
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Against Aggregatibacter actinomycetemcomitans, 

0.2% chlorhexidine (positive control) demonstrated 

the maximum antibacterial activity, followed by 

Camellia Sinensis. Moringa olifera and Mentha 

arvensis demonstrated comparable activity, fol-

lowed by Ocimum tenuiflorum and Citrus limon.

It was observed that against Porphyromonas 

gingivalis, the least MIC was demonstrated by 0.2 % 

chlorhexidine, followed by Moringa olifera, 

Mentha arvensis, Ocimum tenuiflorum, Camellia 

sinensis and Citrus limon. Against Aggregatibacter 

actinomycetemcomitans, the least MIC was seen 

with Citrus l imon, fol lowed by Ocimum 

tenuiflorum, Mentha arvensis, Moringa olifera 

Camellia sinensis and 0.2% chlorhexidine. 

DISCUSSION

The discovery and development of medicinal plants 

as drugs, especially from India and some African 

countries has proven effective in the treatment of 

multi-drug resistant patterns among clinical and 

environmental isolates. The primary benefits of 

using plant-derived medicines are that they are safer 

than synthetic alternatives, offering profound thera-
1 peutic benefits and more affordable treatment.

Various research conducted report the effective 
1antimicrobial properties of Camellia sinensis , 

9Ocimum tenuiflorum (Tulsi) , Mentha arvensis 
10 11(Mint) , Moringa olifera leaves (Drum stick)  and 

12  Citrus limon against various bacteria and fungi.

Table 2: 
Antibacterial activity of the leaf extracts against Aggregatibacter actinomycetemcomitans

Table 3:
Minimal inhibitory concentrations of the leaf extracts against the periodontal pathogens
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Porphyromonas gingivalis and Aggregatibacter 

actinomycetemcomitans are among the most com-

mon pathogens responsible for periodontal infec-
13tions.  Studies also indicate that the adverse cardio-

vascular effects from periodontal diseases are due to 

a few putative or high-risk bacteria including P. 

gingivalis and A. actinomycetemcomitans. They 

have also been identified as a contributory cause to 
14atherosclerosis.

It is considered that the ideal antibiotic used in the 

management of periodontal disease should be 

pathogen specific, allogenic and nontoxic, substan-

tive, and it should not be in general use for treatment 

of other diseases, as well as inexpensive. Currently, 

an ideal such antibiotic does not exist. Although oral 

bacteria are susceptible to many antibiotics, no sin-

gle antibiotic at concentrations achieved in body flu-

ids inhibits all putative periodontal pathogens. The 

present antimicrobials indicted for periodontal 

infections include Tetracycline, doxycycline, 

metronidazole, amoxycillin, ciprofloxacin, 
15macrolides and local application of chlorhexidine.  

This research focuses on the potential use of leaves 

that are commonly available in household, that are 

used together with green tea leaves in preparation of 

a healthy drink. Periodontal diseases being consid-

ered a public health problem globally. This research 

demonstrates antimicrobial activity of all the leaf 

extracts against the periodontal pathogens. The use 

of these additives with the green tea can be an inter-

vention, targeting the ‘Common Risk Factor 

Approach’ for a healthier lifestyle, without a need 

for a behavioural change. Furthermore, this research 

can pave way to further studies with broader scope, 

on utilizing the antimicrobial properties towards 

development of newer local and systemic drug 

delivery systems for the treatment of periodontal dis-

ease and its impacts on the health and well-being. 

This can possibly contribute to the various efforts in 

tackling the emerging antimicrobial resistance. 

The results of zones of inhibition and minimum 

inhibitory concentration indicate an innovation of 

using the leaf extracts in various forms of drug deliv-

ery, to extract its potential therapeutic benefits.

The study is a preliminary investigation to assess the 

antibacterial efficacy of the leaf extracts that are 

commonly used in tea preparations. Further 

research in identifying the active ingredient is 

needed to tap the potential of these extracts and 

enhancing the pharmaceutical application. Further 

in vivo studies and clinical trials are needed to sub-

stantiate the application of the extracts topically and 

systemically. Most of these leaves are readily avail-

able plant products.

CONCLUSION

The green tea leaf extract Camellia sinensis and 

extracts of leaves commonly added to green tea prep-

arations, namely Moringa olifera, Ocimum 

tenuiflorum, Citrus limon and Mentha arvensis dem-

ons t r a t ed  an t ibac t e r i a l  a c t i v i t y  aga ins t 

Porphyromonas gingivalis and Aggregatibacter 

actinomycetemcomitans. Against Porphyromonas 

gingivalis, maximum zone of inhibition against was 

demonstrated by Moringa olifera and Camellia 

sinensis followed by Ocimum tenuiflorum, Mentha 

arvensis and Citrus limon. Against Aggregatibacter 

actinomycetemcomitans, maximum antibacterial 

activity, was demonstrated by Camellia Sinensis, fol-

lowed by Moringa olifera, Mentha arvensis, 

Ocimum tenuiflorum and Citrus limon.
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