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Greetings from Team JIDAK

It is with immense pride and pleasure we are 

launching yet another issue of JIDAK, the academic 

spearhead of IDA Kochi !!

This issue of JIDAK which coincides with the 

auspicious ‘Vijayadashami’ and ‘Vidyarambam’ makes 

it even more special and we pray that it helps in 

sharing and spreading knowledge to all around us in 

this difficult times of the pandemic!

I would like to thank my entire team and the IDA 

KOCHI office for the continuous support in helping 

me take the JIDAK to greater heights of academic 

excellence !!

Seeking everyone’s blessings and support..

Jai JIDAK 

Jai IDA

Dr. Meera Gopalakrishnan 
Chief Editor- JIDAK 
IDA Kochi

Chief Editor’s Message
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ABSTRACT

Application of robots for reducing the manual effort and 
increasing the accuracy of procedures are gaining momen-
tum in various medical fields including dentistry. This arti-
cle reviews the applications and progress thus far of the 
use of robots in prosthodontics. Robotic interventions in 
prosthodontics are mainly for designing and manufactur-
ing of complete dentures and for assisting in dental 
implantology surgical procedures. In both cases, great 
progress has been achieved, helping to obtain higher level 
of accuracy in the procedures with high success rates. The 
time required tocomplete each procedure are consider-
ably reduced with the use of robots. But such sophisticated 
and specially made robots for various prosthodontic treat-
ments have to be used under the strict supervision of an 
expert dentist. There's no substitute for expert skill and clin-
ical judgment.

Keywords: robots, dental implants, implant surgery, com-
plete denture, tooth preparation.
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Robots are innovations by humans to attenuate 
manual efforts in hazardous working environ-
ments, to extend the accuracy and precision of 
the work being administered, and to attenuate 
manual labour. Robotics deals with the plan-
ning, development, operation, and use of 
robots, also as computer systems for his or her 
control, sensory feedback, and Inter disciplin-
ary branch of engineering and science that has 
applied science, engineering science, computer 

1science, and others. 

Various sorts of robots are already a part of our 
lifestyle, they support production in industrial 

2applications, cut our grass and clean our �oors.  
The present generation of human-safe robots 
is �nally ready to work directly with human co-
workers, assist them and relieve them of 

 3tedious and laborious routine tasks.

Robotic systems aren't intended as replace-
ments for human doctors, but rather as smart 
surgical tools. They assist to extend the preci-

1.sion, quality and safety of surgical procedures.

In dentistry, Robotics remains in its infancy, 
although all the required technologies have 
already been developed and will easily be 
adapted. In prosthodontics, the appliance of 
robots is restricted mainly to the tooth arrange-
ment in partial and complete dentures, tooth 
preparation in �xed partial dentures and in den-

4tal implantology. 

BACKGROUND ON DEVELOPMENTS IN 
ROBOTICS

Robotic systems aren't intended as replace-
ments for human doctors, but rather as smart 
surgical tools. They help to increase the preci-
sion, quality and safety of surgical procedures. 
Their most valuable function may be their 
capacity to create an information link from pre-
operative surgical plans to the surgical arena 

1(Chart 1). 

HUMAN–ROBOT INTERACTION

The understanding, designing, and evaluation 

of robotic systems for use by or with humans is

INTRODUCTION

CHART: 1 BACKGROUND ON DEVELOPMENTS IN ROBOTICS 

In 1985, Programmable Universal Manipulation Arm (PUMA 560) 
robotic system was used in a neurosurgical biopsy.5

 In 1988, the same PUMA system was used to 
perform a robotic surgery - transurethral resection.5

In 1994, the Automated Endoscopic System for Optimal Positioning 
(AESOP) robotic system became the first system approved by the Food and 

Drug Administration (FDA) for its endoscopic surgical procedure. AESOP 
was designed to manoeuvre an endoscope inside the patient's body 

during the surgery. The camera moves based on voice commands of the 
surgeon or through computer commands. 6

In 1994, ZEUS surgical system was a successor of AESOP system, designed 
to assist in the control of blunt dissectors, retractors, graspers, and 

stabilizers during laparoscopic and thoracoscopy surgeries. 7,8

The DVS system is currently used for a variety of surgical interventions: 
general, thoracic, cardiac, colorectal, gynaecology, urological, etc. 8 

The Da Vinchi Surgical (DVS) system, which was approved by FDA in 2000. 
9,10 This system was designed to facilitate complex surgery using a 

minimally invasive approach, and is controlled by a surgeon from a console.

13
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referred to as human-robot interaction. There 
are various modes of interaction between 

11humans and robots.

12Physical human-robot interaction (PHRI)  has 
become increasingly relevant in modern robot-
ics and will also play an important role in 
Dentronics applications. A former review arti-
cle found haptics to be one of the key elements 

13for robotics in dentistry.  Safe phri requires col-
laborative and sensitive robots and suitable 
compliant behaviour made possible by appro-

14 priate controllers. An example for physical 
communication between humans and robots 
are haptic gestures. They allow the human to 
relay context-dependent intentions to the 

15robot by touching it.  In a broader context, but-
ton interfaces are also related to physical inter-
action, especially if they are mounted on the 
robot in order to form an integrated direct con-
trol as for example on the Franka Emika Panda 

16arm or the Baxter platform.

Another rather basic form of contact-based 
interaction are graphical interfaces such as 
where it is important to not overwhelm the 
user with information but focus on the current 
context. However, these methods may not be as 
intuitive as direct physical interaction with the 

 17robot.

Contact-free interaction modalities like visual 
interaction based on RGB-D camera systems or 
similar technologies such as infrared have 
been researched for many years. Especially, in 
dental scenarios this would be a great bene�t 
as the dentist most of the time cannot move 
around freely to interact with a robot directly. 
In order to establish such type of communica-
tion, visually recognizable gestures like waving, 
hand opening/closing or pointing are uti-

18,19lized.  Visual communication is under the 
assumption that the dentist can move hands 
but cannot move around to directly touch the 
robot and after short auditory/visual cues for 
commands the dentist has hands free while 
the robot does its work autonomously. 
Furthermore, voice recognition and foot-pedal 

20controlled commands are possible. 

More advanced techniques involve motion 

tracking of humans or face recognition. Its 

advantages are that no direct contact with the 

robot is necessary and a certain degree of com-

fort for the human user is created since they do 

not have to alter their respective location. 

Despite major advantages over the last years, 

the systems are still sensitive to factors such as 

different lighting, obstacles and still require 
 21substantial computational resources.

Auditory interaction includes verbal communi-

cation and general sound signals to relay infor-
22mation between humans and robots.  Simple 

sound signals are often employed to support 

other means of communication e.g. A con�r-

mation sound when pressing buttons or per-

forming a haptic gesture. Verbal communica-

tion requires much more advanced algorithms 

and still is prone to errors in practice. While 

text to speech (TTS) is comparatively wide-

spread and easy to implement, general speech 

recognition is a dif�cult problem especially in a 

quite unstructured scenario such as a dental 

of�ce. By leveraging large amounts of data, neu-

ral networks have proven to be a promising 
23approach. 

PROGRAMMING & MACHINE LEARNING

Before the emergence of collaborative and soft 

robots in the last decade most platforms -

required a tedious and time-consuming pro-

cess in order to be programmed even for the 

simplest tasks. Today’s technological level 

allows for much more intuitive and ef�cient 
 24programming schemes.

The term machine learning (ML) summarizes 

different methods for making use of possibly 

large amounts of data to learn and self-improve 
25from own experience.

Kinesthetic Teaching (KT) & Teleoperation (TO) 

are 2 methods for machine learning (Figure 1). 

In KT, the teacher physically manoeuvres the 

robot (Figure 2) while in TO it is performed with 

the help of Sensable’s Phantom Omni R which 
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is a haptic device having 6-degree of freedom 
26positional sensing (Figure 3).

CONTROL OF A ROBOT

The controller of a robot determines how its 

joints are actuated depending on sensory input 

and is therefore directly related to the way it is 

explicitly or implicitly interacting with the envi-

ronment. The application of robotic systems in 

a dental scenario requires the capability of sen-

sitive physical interaction without causing any 

form of harm to the environment or the system 
27itself. In robotics, impedance control  became 

an essential framework that still serves as the 

basis for many modern control systems ful�ll-

ing this requirement. It enables robots to safely 

interact with the environment in a similar man-

ner as humans do by mimicking the compliant 

human motor control behaviour. This stands in 

vast contrast to classical position-controlled 

industrial robots used at assembly lines and in 
28segregated workspaces from humans.

ARTIFICIAL INTELLIGENCE

In the context of robotics, the �eld of autono-

mous task planning comprises methods from 

classical arti�cial intelligence such as tree-

search algorithms and symbolic task planning 

that are used to autonomously plan a sequence 

of actions in order to achieve a desired goal. 

Most of these methods originate from works 

that are unrelated to robotics yet very much 
29applicable.  Generally, autonomous robots 

depend on a knowledge base in order to reliably 

perform their assigned tasks. Examples for 

stored knowledge are taxonomies of skills, i.e. 

The capabilities of the robot, 3D-maps of the 

surroundings or general information about the 

robot. Furthermore, they have to be able to rea-

son about current events and new information 
30,31in order to adapt to new situations.

SAFETY

Human safety is among the most important 

aspects in a human-robot co-working scenario. 

Especially in the last decade there has been 

extensive research about this topic in order to 

determine requirements of safe robots and 

studies regarding injuries which resulted in the 

development of novel design paradigms that 
32aim to make modern robots inherently safe.

In particular, some works address safety issues 

and led to new safety standards such as ISO 

13482-3 (safety of machinery - functional 

safety of safety-related electrical, electronic 

and programmable electronic control sys-
14tems).  Within the soft robotics paradigm joint 

torque sensors with suitable disturbance 

observers are used for human-robot contact 

handling and, more general, for uni�ed colli-
33sion handling and re�ex reaction. 

To prevent injuries of human co-workers in 

unintended collisions, safe motion control 
34methods were developed , determining the 

maximum allowed velocity for ensuring 

human safety by means of an injury database 

and the current robot con�guration, an essen-
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tial component to let humans and robots share 
35physical spaces and seamlessly interact.

Beyond considering the isolated robot alone 

also its workplace in its entirety shall be con-

sidered when designing a safe work environ-
36ment.  Within the European Economic Area, a 

robot system has to be provided with a CE mark-

ing which con�rms the safety, health and envi-
37ronmental protection standards for products.

ROBOTICS IN DENTISTRY

MAXILLOFACIAL SURGERY

Applications of digitalization in maxillofacial 

surgery with a special emphasis on the combi-

nation of implant dentistry and prosthodontics 

or on the positive effects of robot-assisted sur-

gery in head and neck cancer.

The development of computer-assisted 

implant surgery based on the concept of pros-

thetic-driven implantology and CT-scan analy-

sis have been reviewed. Although advances in 

technological readiness have been made, 

issues such as high costs and inherent com-

plexity of the techniques and hardware utilized 
38are still to be overcome.

Orthognathic surgery was performed in a pre-

liminary experiment with a jawbone skull 

phantom. However, Woo et al. Found that 

before automated orthognathic surgery can be 

tested in human studies the available software 

needs to be optimized and safety of the hard-
39ware augmented.

A pilot phantom study concluded that implant 

placement with a six-axis robotic arm can 

improve accuracy of the operation in 

zygomatic implant placement. A surgical 

robotic application which has made it to reality 

is an invasive robotic assistant for dental 

implantology. It was permitted for operative 

use by the FDA (Food and Drug Administration) 
40in March 2017.

Human-related factors (such as reduced con-

centration, trembling, distraction or reduced 

vision) affect the accuracy and safety in 

maxillofacial surgery. A study proposed an 

autonomous surgical system aiming to con-

duct maxillofacial surgeries under the assis-

tance and surveillance of the surgeon. A navi-

gation module and a robot were seamlessly 

integrated into this system and a drilling 

experiment was conducted on �ve 3D printed 

mandible models to test the pose detecting 

capability and evaluate the operational perfor-

mance. The experiment showed that this sys-

tem was able to successfully guide the robot �n-

ishing the operation regardless of the mandible 
41position.

ROOT CANAL TREATMENT AND 
PLAQUE REMOVAL

Root canal treatment is a procedure which is 

based on high accuracy. Usually, a dentist spe-

cialized in endodontics works using magni�ca-

tion to assure adequate view of the root canal. 

Nelson et al. Published the idea of a robotic sys-

tem for assistance during root canal treatment. 

The so-called “vending machine” was sup-

posed to supply the dentist with the necessary 

root canal instruments during treatment in 

order to reduce de�ection from the operating 

site. A recent study proposed the application of 

micro-robots with catalytic-ability to destroy 

bio�lms within the root canal and tested the 

system In vitro. Furthermore, the authors dis-

cussed the use of these systems for other appli-

cations such as prevention of tooth decay or 
42,43peri-implant infection.

ORTHODONTICS AND JAW MOVEMENT

A novel system that generates the dental arch 

form has been developed. The system can be 
44used to bend orthodontic wires.  Edinger 

described a robot for the dental of�ce for the 

�rst time in 1991, later he described a robotic 
45,46system to reproduce condylar movements.  

Virtual articulators are one of the technological 

bases necessary to fully rethink and digitalize 

dental work�ows. They enable simulation of 

occlusal changes in the digital world and may 

be strongly empowered by AI in the future to 

e.g. Simulate use of dental materials patient-

individually or simulate treatment outcomes 

of implant placement or maxilla-facial surger-
 47ies.

X-RAY IMAGING RADIOGRAPHY

Positioning of the �lm/sensor and the X-ray 

source was proposed to be executed by a 6 dof 
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robotic arm and was found to have no adverse 

effects. Results showed that the robotic system 

was superior to the mechanical alignment 

approach, due to its excellent accuracy and 
48,49 repeatability. Another application presented 

in the literature is a robot equipped with a skull 

to investigate the in�uence of head movement 
50to the accuracy of 3D imaging. 

MATERIAL TESTING

Robotic dental wear and mastication simula-
51tors are proposed to test tooth �lling materials  

52or dental implant materials.  One of the sys-

tems was driven by a robot with 6 dof robotic 
53arm.  In another study dental impression mate-

rials were tested with the help of a robotic 
54arm.

TESTING OF TOOTHBRUSHES

The ef�ciency of toothbrushes and their abra-

siveness towards enamel may be tested with 

highest repeatability and comparability by 

using robotic systems. For example, an in vitro 

study with a six-axis robot compared the ef�-

ciency of two different tooth brushes with clini-

cal hand brushing and in vitro robotic brushing. 

Results showed that robotic brushing of teeth is 

an alternative for plaque removal studies and 
55may even replace clinical studies.

ROBOT ASSISTANT

The possibility of active robotic support during 

treatments by handling of instruments via a 

multi-modal communication framework that 

aims at dentists as users. It comprises of bilat-

eral physical human–robot interaction, touch 

display input, speech input and visual gestures. 

In their approach they used a state of-the-art 

safe collaborative and sensitive 7dof robot and 

conducted a user-study to explore the feasibil-

ity of different human-robot interaction 
56modalities in dentistry.

ROBOTIC EDUCATION

The idea of a dental training robot was �rst 
57described in 1969.  The application of a 

humanoid in dental education was tested in 

2017. A humanoid, a full-body patient simula-

tion system (SIMROID), was tested during a 

study among dental students to seek out 

whether a robotic patient was more realistic for 
58the scholars to familiarize with real patients  

than the usually used dummies. “Hanako”, the 

SIMROID is standing 165 cm tall. It comes with 

a metal skeleton and vinyl chloride-based gum 

pattern of skin. “Hanako” is a stimulating con-

tribution to education in dentistry because the 

SIMROID is imitating a person's in its actions 

and expressions. It can verbally express pain, 

roll its eyes, blink, shake its head in pain, per-

form movements of jaw, tongue, elbow and 

wrist. Furthermore, it can even simulate a vom-

iting re�ex with a uvula sensor, and also simu-

late functions to induce bleeding and saliva 
59�ow.

Tanzawa et al. Introduced a medical emergency 

robot with the aim to assist dental students to 
60urge conversant in emergency situations.  

Another robotic educational equipment 

described within the literature is that the 

ROBOTUTOR. This tool was developed as an 

alternate to a clinician to demonstrate tooth-

cleaning techniques to patients. It's a robotic 

device to coach and show brushing techniques. 

Additionally, a study investigated the training 

experience of pre-clinical dental students 

using 3D printed teeth designed with realistic 
61pulp cavities and simulated caries decays.

ROBOTICS IN 
PROSTHODONTICS

TOOTH ARRANGEMENT FOR 
COMPLETE DENTURES

The traditional way of complete denture manu-

facturing is manual, and therefore the key step 

of the procedure is to implant arti�cial teeth 

into a tooth pad in their correct positions and 

orientations. Only speciality dentists and 

skilled technicians can do that work well. This 

traditional approach is now replaced with the 

utilization of robots to manufacture denture 

systems. Complete dentures vary considerably 

in tooth size, the relative position and orienta-

tion of every tooth, and therefore the shape of 

the teeth arch curve. The advantage of a robot is 
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its operational �exibility, and may be adapted 

for handling the manufacture of complete den-
62,63tures.

CRS Robotics Corporation (Figure 4), Canada, 

produced one manipulator robotic system with 

6 dofs. This technique was then adapted for the 

manufacture of complete dentures. The most 
64components of the system  are: (1) CRS robot, 

(2) electromagnetic gripper, (3) a computer, (4) a 

central system with tooth-arrangement and 

robot control software for tooth-arrangement, 

motion planning and control, (5) denture base, 

(6) light device, and (7) light-sensitive glue.

The three-dimensional  virtual  tooth-

arrangement software of the robotic system 

helps to make medical record �les of a patient, 

draw a jaw arch and dental arch curves by 

expert’s experience consistent with the jaw 

arch parameters of the patient, and adjust the 

dental arch curve. It then displays the three-

dimensional virtual dentitions on the screen, 

provide a virtual observation environment for 

designed dentitions, and interactively modify 

each tooth posture. The calibration of the tooth 

arrangement, initial positioning of the robot, 

creating control data for tooth arrangement 

and therefore the overall control of the robot is 

done by the robot control software. The utmost 

loads this robot system can handle is 3 Kg, the 

utmost line velocity is 4.35 m/s, and therefore 

the repeated positioning accuracy is ±0.05 mm. 

This technique was then adapted for the manu-

facture of an entire denture system for 

patients. The system relies on the utilization of 

a special light sensitive material that hardens 

under lighting. During this system, a robot 

grasps selected standard teeth and implants 

them in �xed positions. However, it had been 

found that the system had dif�culty in grasping 

and manipulating the synthetic teeth accu-

rately. This led to the event of more improved 
65robotic systems with more number of dofs. 

Further research led to the planning of a com-

plicated 84 DOF system with 14 independent 

tooth manipulators on the dental arch curve. 

So as to regulate the tooth's position on the den-

tal arch, the manipulators were designed to 

maneuverer along its tail in both directions. 

There was a tooth arrangement helper within 

the system with 6 dofs (three rotations and 

three movements) to regulate the tooth for its 

position along X, Y, Z, lingual, rotation and near-

far-medium directions. This robotic system is 

in a position to understand any posture within 

the arti�cial teeth space, and solved many prob-

lems of the only robotic system. But one major 

disadvantage of this technique is that it's 
84driven by  independent motors and hence dif-

�cult to regulate it which reduced the ef�-

ciency. A way improved 50 DOF tooth arrange-

ment robotic system was then designed with 

14 independent manipulators, a dental arch 

generator and a slipway mechanism as its com-
66ponents.  Dental arch generator creates the 

dental arch curve and matches with the one 

from the patient's mouth. The slipway mecha-

nism is employed to regulate the dental arch 

generator. As within the 84 DOF robotic system, 

the 14 independent manipulators are ready to 

move along its own tail to regulate for every 

tooth's rotation. Each of those manipulators 

had 3 dofs (two rotations and one movement) 

to regulate each tooth for its position along Z, 

lingual and near-far-medium directions. The 

extra 3 dofs for adjusting the tooth within the X, 

Y and rotation are achieved by two parallel and 

rotatable vertical bars placed under every sin-

gle manipulator. This type of adjustment 

helped to decrease the amount of motors 

required to drive the system to 50, thus increas-

ing the ef�ciency of the system. Compared to 

previous generation systems, this 50 DOF tooth 

arrangement robotic system is straightforward 

and straightforward to regulate and takes only 
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half-hour for the manufacture of an entire den-

ture. The repeated positioning accuracy of the 

system is ± 0.07 mm for single manipulator and 

±0.1 mm for the entire robotic system. Though 

there are tremendous progress in improving 

the ef�ciency of the entire denture manufac-

turing robotic system, the procedure still 

remains mostly a manual operation. The high 

cost and lack of operational knowledge of the 

system are the most hindrance for the wide 
67spread use of the system.

TOOTH PREPARATION

Preparation of a tooth for crowns and bridges is 

a routine task for the dentist, although even 

after years of practical experience it is still chal-

lenging. The challenge is to reduce the tooth suf-

�ciently to create space for the prosthetic reha-

bilitation with a minimum of damage to sound 

tooth structure. The idea of a robotic arm used 

for tooth preparation or preparation support 

for the dentist seems tempting and sensible. A 

mechatronic system to support the dentist in 

drilling has been tested in vitro and showed 

good results, however, it has not yet been vali-

dated in a clinical setting. The dentist ‘s posi-

tion accuracy was 53% better with the 
68mechatronic system than without it.  Yuan et 

al. Described a robotic tooth preparation 
69system  with the following hardware compo-

nents: (1) an intraoral 3D scanner to obtain the 

3D data of the patient’s target tooth, adjacent 

teeth, opposing teeth and the teeth �xture; (2) a 

computer-aided design (CAD)/computer-aided 

manufacturing (CAM) software for designing 

the target preparation shape and generating a 

3D motion path of the laser; (3) an effective low-

heat laser suitable for hard tissue preparation; 

(4) a 6 dof robot arm; (5) a tooth �xture connect-

ing the robotic device with the target tooth and 

protecting the adjacent teeth from laser cut-

ting, designed using Solid works software. 

Moreover, other tooth preparation devices were 

tested for their accuracy. A system with micro 

robots, controlling a picosecond laser showed a 

preparation accuracy that met clinical needs, 
70,71the error was about (0.089 ± 0.026)mm.  

Another tooth preparation system for veneers 

with a rotating diamond instrument mounted 

on a robotic arm was compared to human hand 

crown preparation & showed better results 

than the tooth preparation carried out by the 
73dentist.

DENTAL IMPLANTOLOGY ROBOT

Applications of computer assisted pre-

operative procedures like CAD/CAM are fol-

lowed in dental implantology for long. But the 

utilization of robots for the surgery is compara-

tively new. Applications of robots for the 

implant surgery was a search theme in many of 

the research and medical centres over the 

recent period. They're considered as a break-

through in utilizing the applications of com-

puter assisted pre- surgical getting to the usage 
74of robots within the surgical phase.

The general features of those systems were a 

robotic arm with drilling tools, a knowledge 

acquis i t ion  board , s t ra in  g aug es  for 

stress/strain evaluation, and a force/torque sen-

sor (equipped with accelerometers) placed on 
13the robot wrist.  This technique can realize 

drilling and implant insertion. The robot is pro-

grammed to perform the implant drilling oper-

ation with the assistance of a dental drilling 

tool and also to use pressure on the assembled 

implants to simulate the mastication process. 

The system software consists of robot calibra-

tion module, drill plan module, load plan mod-

ule, drill execution module, and acquisition 

data module. The optimal number of implants 

and their placement/orientation is studied 

through the implant force, and therefore the 

stress/strain analysis of jaw bone tissue with 

the various drilling posture.
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GINGIVAL DEPIGMENTATION
- GROWING TREND IN 
COSMETIC DENTISTRY

J Ind Dent Assoc Kochi 2020;2(3):25-32.

Gingival hyperpigmentation or black gums has been con-
sidered as less attractive or unaesthetic by majority of 
population. Most of the people believe that their smile is 
more important to their appearance than hair and eyes. 
Gingival depigmentation refers to those periodontal plas-
tic surgical procedures aimed at reducing or removing 
the hyperpigmentation. Review article here briefs out 
those treatment procedures.
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A genuine smile comes from the heart, but a 
healthy smile needs a good dental care. 
Aesthetics has always been of prime impor-
tance in our society. An aesthetic smile require 
a harmonious interrelationship of the pink 
with white. The soft tissue periodontal plastic 
procedures were not only done to enhance the 
dentofac ia l  harmony. The  domain  of 
periodontics over the year has changed from 
being strictly a health service to one where 
smile enhancement has been brought to the 

1forefront of treatment planning .

Melanin producing cells in our body are called 
melanocytes. The active melanocytes convert 
tyrosine to melanoprotein mediated by 
tyrosinase enzymes, which are primarily 
responsible for the gingival color. The color of 
gingiva also depends on other factors like the 

severity of melanogenesis and depth of epithe-
lial and gingival vascularization. In the process 
of melanogenisis, melanin pigments gets accu-
mulated in melanosomes and further gets 

2transferred to prickle and basal cell layers .

Gingival colour is generally described as coral 
pink. Excessive deposition of melanin located 
in the basal and supra-basal cell layers of the 
epithelium will result in gingival hyper pig-
mentation. (Dummett, 1979) 

Pigmentation can be either by physiological pro-
cess such as degradation products of melanin, 
melanoid, carotene, oxyhemoglobin, reduced 

3hemoglobin, bilirubin and iron  and/or due to 
pathological diseases, and conditions (�g 1).   
Furthermore, environmental risk factors such 
as tobacco smoking, ethnicity and age also 

4in�uence the color of gingiva.
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Fig 1: 
Classi�cation of 
pigmented lesion 
(Kauzman et al in 2004)
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Gingival hyper pigmentation is considered 
unaesthetic and unattractive by many people, 
especially those with high smile line and it 
brings down their con�dence to smile. Many 
t r e a t m e n t  m o d a l i t i e s  o r  g i n g i v a l 
depigmentation procedures have been advo-
cated for removal / reduction of pigmentation. 

This review article briefs out various treatment 
approaches prevalent in dentistry for the man-
agement of gingival hyper pigmentation. 

5According to Roshni & Nandakumar ; different 
gingival depigmentation methods are: 

A. Methods used to remove the 
gingival pigmentation: 

1. SURGICAL METHODS:

• Scalpel surgical technique 

• Bur abrasion method 

• Electro-surgery 

• Cryosurgery

• Lasers

• Radiosurgery

2. CHEMICAL METHODS

B. Methods used to mask the gingival pigmen-
tation:

• Free gingival graft. 

• Acellular dermal matrix allograft.

T h e  s e l e c t i o n  o f  t h e  a p p r o p r i a t e 
depigmentation technique ought to be based 
on the type of presenting pigment, gingival 
biotype, clinical experience, patient's �nancial 

6status and individual preferences . 

SCALPEL SURGICAL TECHNIQUE

One of the very �rst and most commonly prac-
ticed technique is the surgical removal of unde-
sirable pigmentation using scalpels. In this 
technique, the pigmented gingival epithelium 
along with a layer of the underlying connective 
tissue is surgically removed by splitting the epi-
thelium with blade allowing the denuded con-
nective tissue to heal by secondary intention. 
Care should be taken not to leave any pig-

5mented remnants over the denuded area .

Scalpel surgery causes bleeding during and 
after the procedure and it is necessary to cover 
the surgical site that is exposed, with 
periodontal dressing for 7 to 10 days. After 6 
weeks the attached gingiva will regenerate 
with only a delicate scar. The newly formed 

7gingiva is clinically non-pigmented .

BUR ABRASION METHOD

In this abrasion technique a large round dia-
mond bur is used in a high speed hand piece 
with copius irrigation for depigmentation. The 
procedure requires 45 min to 1 hour for com-
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Gingival Depigmentation

a.  Pre operative 
b. Immediate post operative
c. After 2 weeks
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pletion. Pressure application should be mini-
mal and feather light brushing strokes without 
holding the bur in one place is recommended. 
Extensive care is required to avoid over pitting 
of the gingival surface or removal of excessive 

8tissue due to high speed . 

Depending on the extent of the procedure, the 
denuded lamina propria of the depigmented 
areas may be covered by a surgical dressing for 
few days or by a surgical stent that matches the 

9color of surrounding tissue .

It is relatively simple, safe, non-aggressive 
method and easy to perform, but dif�culty 
remains in controlling the depth of de-
epithelization and obtaining an adequate 
access.

Also depigmentation should be performed cau-
tiously with the adjacent teeth well protected, 
since the inappropriate application can result 
in gingival recession, injury to underlying 
periosteum and bone, delayed wound healing, 

10as well as enamel loss .

ELECTROSURGERY

According to Oringer's (1975) “exploding cell 
theory”, it is predicted that the electrical energy 
leads to molecular disintegration of melanin 
cells present in basal and suprabasal cell layers 
o f  o p e r a t e d  a n d  s u r r o u n d i n g  s i t e s . 
Electrosurgery works on this principal.

The diamond loop electrode �tted is mostly pre-
ferred. The tip of the electrode is swiftly moved 
over the pigmented tissue to be excised under 
local anasthesia. Electrode is used in a light 
brushing stroke and the tip is kept in motion all 
the time. The contact time of the tip of the elec-
trode with the tissue should be very brief. 

Keeping the tip in one place could lead to 
excessive heat buildup (Lateral heat accumula-

11tion) and destruction of the tissues . 

After each use, the tip of the electrode is wiped 
on the rough surface of the saline-soaked 
gauze to remove all debris. 

It takes lesser time and causes minimum 
bleeding, but when used for prolonged time it 
induces heat accumulation and causes unde-

12sired tissue destruction .  

The surgical procedure is followed by immedi-
ate clot formation. The underlying tissue 
become acutely in�amed with some necrosis. 
This clot is then replaced by granulation tissue. 
After 24 hours there is increase in new connec-
tive tissue cells mainly angioblasts. By third 
day numerous young �broblasts are found. The 
granulation tissue grows coronally creating a 
new marginal gingiva. Simultaneously after 12-
24 hours epithelial cells at the margins start to 
migrate over the granulation tissues separating 
it from clot. Surface epithelialization is gener-

13ally complete after 5-14 days .

LASERS

Commonly employed lasers for the procedure 
are 

• Neodymium; aluminum-Yttrium-Garnet    
(Nd-YAG) laser

• Erbium-YAG lasers

• Carbon-di-oxide CO2 laser

• Diode lasers

All the suggested wavelengths are fast and 
effective in removing pigmentation and is well 
tolerated by patients. Esthetic results after 
laser therapy is often highly positive and satis-
factory. 

Diode lasers basically does not interact with 
dental hard tissues; it causes minimal damage 
to the periosteum and bone underlying the 
gingiva, and hence is an excellent soft tissue 
surgical laser. It exhibits thermal effects using 
the “hot-tip” effect caused by heat accumula-
tion at the end of the �bre and produces a rela-
tively thick coagulation layer on the treated sur-

14face.  The protein coagulum formed on the 
wound surface as a result of irradiation might 
act as a biologic wound dressing sealing the 
ends of sensory nerve endings.
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De-pigmentation by Electrocautery
Pic courtesy: Int J Oral Health Med Res 
2017;3(6):36-39.
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According to �ndings the duration of the proce-
dure was faster using the diode than erbium 
group laser, due to high absorption of diode 

15wavelengths in melanin pigmentation .   

After  1-2  weeks of  laser  therapy, re-
epithelization is completed. At fourth week 
gingiva is similar to normal untreated gingiva 
but with absence of melanin pigmentation. The 
healing of laser wounds are slower than heal-
ing of scalpel wounds due to a sterile in�am-

16matory reaction that occurs after laser use .

RADIOSURGERY

Radiosurgery is the most advanced form of elec-
tro surgery. It includes the removal of soft tis-
sue with the aid of radio frequency energy.

Electrically generated thermal energy from the 
radiofrequency apparatus in�uences the 
molecular disintegration of melanin cells pres-
ent on the basal and suprabasal layers of 
gingival epithelium. The latent heat of 
radiosurgery retards the development and 
migration of melanocytes making it more ef�-

17cient compared to conventional methods.

The pigmented areas are lightly touched with 
the electrode tip. Remove the electrode as soon 
as the tissue around the electrode becomes 
whitish. Repeat the procedure for all pig-
mented areas. After the �rst week, slight red-
ness is observed around the margins of the sur-
gical site. Epithelization is completed in 10 days 
and at 2 weeks post-op a second procedure can 
be performed in cases with heavy pigmenta-

18tion.

CRYOSURGERY  TECHNIQUE

Robert Boyle reported almost 300 years ago the 
concept of cell destruction by freezing. The 
effect of cold temperature on living cells 
behaves like ionizing radiation, and the maxi-
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mum lethal effect is obtained when they are 
applied to cells undergoing mitosis. Most vital 
tissues freeze at approximately -2°C, Ultra low 
temperature (below -20°C) results in total cell 

19death . 

a.  Pre opertaive view                     b.  Immediate post operative    c.  After 2 weeks

c. Post operative (after 3 months)
Pic Cortesy : Dent. J. 2020, 8, 88

a. Pre operative

b. Tissue blanching seen immediately 
after application of tetra�uoroethylene (TFE)

Gingival Depigmentation

Fig. 1 : Types of programming



Some of the cryogens commonly utilised for 
this procedure include the following. Cryogen 
effective temperature: Salt ice -20°C, CO2 slush 
-20°C, �uorocarbons (Freons)-30°C, nitrous 
oxide -75°C, CO2 snow-79°C, liquid nitrogen -
20°C (Swab) -196°C (Spray), tetra�uoroethane 

20(TFE) -20°C to -40°C.

Following the procedure, at second to third day 
super�cial necrosis becomes apparent and a 
whitish slough could be separated from the 
underlying tissue, that leaves a clean pink sur-
face. In one to two weeks normal gingiva is 
formed. In 3-4 weeks, keratinization gets 

21completed . 

No postoperative pain, hemorrhage, infection 
or scarring is seen in these patients.

FREE GINGIVAL GRAFT 

Free Gingival Grafts are used to create a wid-
ened zone of attached gingiva and in root cov-
erage procedures.

The concept of using Free Gingival Graft for 
managing hyperpigmented gingiva was �rst 

22described by Tamizi and Taheri  who replaced 
pigmented gingiva with unpigmented free 
gingival autografts in 10 patients. In their study, 
at least two areas were grafted; one with a full 
thickness �ap and another with a partial thick-
ness �ap. They reported that there was no evi-
dence of repigmentation for 4.5 years post-
operatively in areas that received a full thick-
n e s s  � a p,  a n d  o n ly  o n e  i n s t a n c e  o f 
repigmentation was observed 1 year post-
operatively in a patient treated with a partial 
thickness �ap. 

Although studies have shown favourable 
results, this technique required the use of addi-
tional surgical sites that add on to patients dis-
comfort, and healing of the grafted sites was 
also reported to be slow and painful. Moreover, 
the satisfactory esthetic could not be achieved 
in most of the cases due to color differences 

23between the palatal tissues and the gingiva . 

Immediately after placement of the graft a 
�brin clot forms between graft and the underly-
ing tissue. Clot acts as a medium to transport 
nutrients from the recipient area to connective 
tissue of the graft. In the �rst week after sur-
gery, re epithelization occurs with cells origi-
nating from lateral wound margins of epithelial 
ridges. By third day connective tissue prolifera-
tion begins and by the end of the �rst week a 

tenuous �brous attachment between the graft 
and the recipient site is established. And by 
14th day the epithelium presents a near normal 

24histologic thickness .

ACELLULAR DERMAL MATRIX ALLOGRAFT 
(ADMA)

Acellular Dermal matrix Allograft are used 
25mainly for treatment of soft tissue defects.  

The acellular and non-immunogenic nature of 
this allograft promotes healing by repopulation 
and revascularization that favours to limit scar-

26ring.  

In a 12 month study, this method using ADMA 
for managing gingival melanin pigmentation 
was more ef�cient as compared to epithelium 

27abrasion procedures . The clinical studies dem-
onstrated that ADMA has advantages of 
reduced surgical time (due to elimination of the 
surgical procedure for donor tissue), decreased 
post-operative complications, unlimited 
amount of graft material and a predictable and 
satisfactory esthetic result. However, it is 
expensive and requires clinical expertise.

 

CHEMICAL METHOD

In this treatment modality chemical agents are 
used to destroy the epidermis and/or dermis, 

28aiding in depigmentation . Chemical agents 
used are; phenols, salicylic acid, glycolic acid, 
trichloracetic acid, etc. These agents are classi-
�ed into four types depending on their penetra-
tion: Very super�cial, Super�cial, Medium 
depth and Deep 90% phenol and 95% alcohol. 

Phenol can penetrate the subepithelial connec-
tive tissue and cause necrosis or apoptosis of 
melanocytes. This result in reduced ef�cacy of 
melanocytes to normally synthesize melanin. 
Phenol never cause complete destruction, 
rather it only compromises melanocytic activ-
ity. 

Chemical exfoliation is carried out by applying 
a phenol pellet and maintaining it for 1 minute 
in position. It can be repeated subsequently 
until satisfactory depigmentation is achieved. 
The area needs to be rinsed with 99% alcohol. 

Ascorbic acid

Topical or parenteral application of Vitamin C 
(ascorbate, ascorbic acid) is one of the thera-
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p e u t i c  a p p r o a ch e s  i nv o l v e d  i n  s k i n 
depigmentation.

Melanin is one of the main reservoirs for 
Reactive Oxygen Species, copper and calcium. 
(Tsai et al., 2014). Once vitamin C is introduced 
to the target tissue, it binds ef�ciently to mela-
nin due to its af�nity to these reactive oxygen 
species (ROS), calcium and copper. This cause  
intracellular de�ciency of these items and 
results in inability of the cells to produce mela-
nin.

Vitamin C interacts with copper ions at the 
tyrosinase-active site and inhibits action of the 
enzyme tyrosinase, thereby decreasing the mel-
anin formation. Vitamin C also acts on the 

 29,30,31perifollicular pigment.  

Gingival depigmentation using scalpel is so far 
the most widely practiced and convenient 
treatment approach. A recent systematic 
review also supports this fact, in which it was 
concluded that using scalpel have a good result 
in gingiva and scalpel is still a gold standard to 

32treat gingiva hyperpigmentation . Although it 
hurts, they cause minimal injury and gingival 

33recurrence . 

A major concern in the management of 
gingival hyperpigmentation is relapse or recur-
rence. It varies with each method. Patients 
must be educated regarding the possibility for 
the relapse following the procedure. They must 
be informed that repeated therapy for 
hyperpigmentation is quite normal and does 
not result in any adverse effects. It is advised 
that the clinicians should thoroughly educate 
their patients and must obtain an informed con-
sent with special mention on gingival pigmen-
tation recurrence from the patient prior to the 
procedure.

CONCLUSION
With the growing progress in esthetic dentistry, 
gingival depigmentation is nowadays becom-
ing a common treatment procedure that is pre-
ferred by both the dentists as well as the 
patients. Various depigmentation techniques 
have been utilised for achieving the desired 
esthetics. However each method has its own 
advantages and disadvantages. Choosing the 
appropriate technique has often become a 
topic of debate. At the end all it matters is to pro-
vide optimum result that last for long and is of 
patient satisfaction. 
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IMPLANT SUPPORTED 
MANDIBULAR OVERDENTURE 
WITH OCCLUSAL MODIFICATION: 
A CLINICAL REPORT

J Odontol Res 2018;6(2)15-8.

Implant-supported overdentures has become the 
treatment of choice for the completely edentulous 
mandible. They improve the quality of life in edentulous 
patients. Clinicians may select implant positions, number 
of implants based on the clinical scenario without affecting 
the quality of treatment. Conventional dentures are 
offered with acrylic resin denture teeth often exhibit rapid 
occlusal wear, which in turn decrease the chewing 
efficiency, loss of vertical dimension of occlusion, denture 
instability, temporomandibular joint disturbances, etc. 
There are various treatment modalities available like, use of 
highly cross linked acrylic teeth, amalgam or metal inserts 
on occlusal surface, use of composite, gold or metal 
occlusal surface, etc.

In this case report metal occlusion were included on the 
posterior teeth of acrylic teeth to overcome the drawbacks 
of the conventional denture mentioned above.

Keywords: Single mandibular denture, Implant supported 
overdenture, Metal occlusion.
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Preventive Prosthodontics emphasize the 

importance of any procedure that can elimi-

nate or delay the future prosthodontic prob-

lems. Overdenture is de�ned as a removable 

partial denture or a complete denture that cov-

ers and rests on one or more remaining natural 

teeth, the roots of natural teeth, and/or dental 
1implants.  Supported overdenture (teeth /im-

plant) is a logical option to use in preventive 

Prosthodontics.

Implant-supported overdenture treatment is a 

popular and economical treatment modality 
2with world-wide acceptance.  Approximately 

60% of implant restorations in completely 

edentulous patients are restored with the 

implant-supported overdenture concept due to 

functional, anatomic, economical or esthetical 
3c o n s i d e ra t i o n s .  I m p l a n t - s u p p o r t e d 

overdentures offer improved function, reten-

tion, stability proprioception and an acceptable 
2,4,5level of comfort.

MATERIALS & METHODOLOGY

A 46-year-old female patient reported to the 

Department of Prosthodontics, YCM & RDF’s 

Dental College Ahmednagar complaining of 

missing teeth and with the expectation of 

improving chewing ef�ciency and appearance. 

The radiographic �ndings (Fig.1) revealed par-

tially edentulous maxillary and mandibular 

arches and considerate amount of mandibular 

ridge resorption. No relevant medical related 

contraindications for implant surgery were 

found. The patient was proposed for the treat-

ment plan of placing two-implants to support 

her lower overdenture and �xed metal full 

veneer prosthesis for posterior maxilla.

The treatment plan was accepted by the 

patient. Extraction in relation with 35,38,48 

were done under local anaesthesia. Patient was 

assessed after 3 months for extraction healing 

(Fig.2a,2b). Diagnostic impressions and jaw rela-

tion was done. Casts were mounted and inter-

ridge distance was evaluated. At the surgical 

appointment, following the administration of 

local anesthetic, a mid-crestal incision was per-

formed in anterior mandible and a full-

thickness �ap was re�ected. Osteotomies were 

prepared followed by bone taps to countersink 

the sites, after which two implants of size 

3.8mm x 11mm (myriad one-piece implants) 

were placed in B and D region .(Fig.3a)

The patient was given postoperative hygiene 

instructions, including the use of 0.12% 

chlorhexidine gluconate 3 times a day. She was 

furthermore prescribed 500 mg of amoxicillin 

(to be taken thrice daily for 5 days). After two 

days of post-surgery, she was called for a fol-

low-up visit. Healing process was normal. After 

3 months, the patient returned for another fol-

low-up visit (Fig.3b). Osseointegration was veri-

�ed using intraoral radiographs. Metal Fixed 

full veneer prosthesis (nickel chromium alloy) 

INTRODUCTION

Fig 1: Pre-operative OPG

Figure 2a: Maxillary arch Figure 2b: Mandibular arch
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was luted with GIC type I luting agent (GC gold 

label luting and lining) for 25, 26 27 and 16 for 

developing occlusion. (Fig.4)

Maxillary �nal impressions with alginate 

(ZHERMACK TROPICALGIN) and mandibular 

with heavy and light body polyvinyl siloxane 

(3M ESPE ) were made (Fig.5a, b) and �nal casts 

were prepared. Jaw relation was recorded (Fig.6) 

along with facebow record and casts were 

mounted on semi-adjustable articulator. Teeth 

arrangement was done in balanced occlusion 

(Fig.7) and was veri�ed during try-in in patients 

Fig 3a:
Implant placement done in B and D region

Fig 3b:
Post-healing (after 3 months)

Fig.4: Rehabilitation of maxillary arch

Fig.5a: Maxillary impression
Fig.5b: Mandibular impression

Fig.6: Jaw-relation recorded

Fig.7: Teeth-arrangement on semi-
adjustable articulator
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mouth.(Fig.8). Metal meshwork was incorpo-

rated into the denture during processing.

Denture was remounted on the articulator. 

Suf�cient interocclusal space was created by 

reducing mandibular posterior teeth (Fig.9a). 

The articulator was moved into lateral and pro-

trusive positions to verify the space adequacy. 

The central portion of the teeth was reduced 

slightly more than the cusps to gain mechani-

cal retention of the casting.

Then the inlay wax was added on the prepared 

denture teeth and the occlusal surface of the 

individual teeth was contoured (Fig.9b). 

Secondary anatomic details were carved and 

the waxed occlusion was checked in centric, lat-

eral and protrusive positions. Wax pattern was 

carefully removed from the teeth and casting 

was done with nickel chromium alloy followed 
6by �nishing and polishing.

Polished castings were positioned at their 

respective sites on the denture teeth ensuring 

that each casting was completely cemented 

with resin cement (PANAVIA SA UNIVERSAL) 

(Fig.10a). Intaglio surface of denture had O-

rings with metal housings (Fig.10b).

Fig.8: Try-in done

Fig.9a: Preparation of acrylic teeth done

Fig.9b: Wax-pattern was fabricated

Fig.10b: Intaglio surface of denture

Fig.10a: Final denture with metal occlusion

The occlusion was checked in centric, lateral 

and protrusive positions (Fig.11a, b, c). Post 

insertion instructions were given and periodic 

follow up was done for 6 months, patient was 

further educated for proper maintenance of 

the implants and the prosthesis (Fig.12).
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DISCUSSION
According to JAMES H. DOUNDOULAKIS ET AL 

(2003) the implant-supported overdentures in 

the mandible provide good results with 

improved stability, retention, function and 

patient satisfaction compared to conventional 
7dentures.  The long-term survival rate of the 

implants supporting overdenture is high. This 

percentage is comparable to other prospective 

studies that have reported survival rates of 

implants supporting an overdenture ranging 
8from 86% to 100%.

The  number  o f  implants  needed  for  

overdenture (two to four implants) is lesser 

than that required for a �xed implant prosthe-

sis. This is an advantage because the volume of 

bone is reduced. Numerous long term studies 

have con�rmed that implant supported 

overdentures provide satisfactory results with 
9,10only two mandibular implants.  Further, it is 

Fig.12: Post-operative photograph

Fig.11a, b & c: Denture insertion centric , right centric, left centic

generally accepted that for an edentulous man-

dible, two implant supported overdenture 

treatment is qualitatively standard of care 

rather than conventional denture treatment. 

Studies that compared and evaluated different 

types of attachment systems in terms of reten-

tion, ease of use, hygiene and stability, it was 

found that the number of implants and the 

type of attachment system did not signi�cantly 

affect patient’s acceptance and satisfaction 
11 ,12with mandibular overdentures.  Many 

options are available for retention of the pros-

thesis, including magnets, clips, bars and 
13,14balls.

According to Rizwan Ali Shivji, Vaibhav D. 

Kamble, and Mohd. Atif Khan (2012) wear of the 

occlusal surface of the denture is a known fact 

which leads to subsequent changes in jaw rela-

tion, decrease in masticatory ef�ciency, loss of 

aesthetics, vertical dimension, aged looks. Use 

of wear resistant denture teeth that includes 

wear resistant resin or porcelain teeth, teeth 

with cast metal occlusal surface, and altering 

occlusal contact areas of denture teeth by use 
15of silver amalgam �llings.

Patient was reviewed every month for six 

months. Complications associated with this 

technique include postoperative bleeding, 

numbness if the mandibular nerve is disturbed 

during implant placement, infection and lack 

of osseointegration, debonding of metal occlu-

sion and denture teeth, ridge resorption due to 

the excessive occlusal load created by metal 

occlusion. The risks can be minimized with 

proper training and experience.

CONCLUSION
The mandibular implant retained overdenture 

is proved to be successful and an economic 

treatment protocol. The literature indicates 

37

J
O

U
R

N
A

L 
O

F 
IN

D
IA

N
 D

E
N

T
A

L 
A

S
S

O
C

IA
T

IO
N

 -
 K

O
C

H
I

VOLUME 2, ISSUE 3 JIDAk 2020

Implant supported mandibular overdenture with occlusal modification

Fig. 1 : Types of programming



1. Academy of Prosthodontics, editor. The 
glossary of prosthodontic terms. Mosby; 
1999.

2. Nissan J, Oz‐Ari B, Gross O, Ghelfan O, 
Chaushu G. Long‐term prosthetic aftercare 
of direct vs. indirect attachment 
incorporation techniques to mandibular 
implant‐supported overdenture. Clinical 
oral implants research. 2011 Jun;22(6):627-
30.

3. Sadowsky SJ. Mandibular implant-retained 
overdentures: a literature review. The 
Journal of prosthetic dentistry. 2001 Nov 
1;86(5):468-73.

4. Al-Harbi FA. Mandibular implant-
supported overdentures: Prosthetic 
overview. Saudi Journal of Medicine & 
Medical Sciences. 2018 Jan;6(1):2.

5. Muhammad AH, Abdulgani A, Bajali M, 
Giogrges C. The mandibular two-implant 
overdenture. Journal of Dental and Allied 
Sciences. 2014 Jan 1;3(1):58.

6. Kumar S, Arora A, Yadav R. An alternative 
treatment of occlusal wear: Cast metal 
occlusal surface. Indian Journal of Dental 
Research. 2012 Mar 1;23(2):279.

7. Doundoulakis JH, ECKERT SE, LINDQUIST 
CC, JEFFCOAT MK. The implant-supported 
overdenture as an alternative to the 
complete mandibular denture. The Journal 
of the American Dental Association. 2003 
Nov 1;134(11):1455-8.

8. Timmerman R, Stoker GT, Wismeijer D, 
Oosterveld P, Vermeeren JI, Van Waas MA. 
An eight-year follow-up to a randomized 
clinical trial of participant satisfaction 
with three types of mandibular implant-
retained overdentures. Journal of dental 
research. 2004 Aug;83(8):630-3.

9. Fontijn-Tekampl EA, Slagter AP, Van't Hof 
MA, Geertman ME, Kalk W. Bite forces with 
mandibular implant-retained 
overdentures. Journal of dental research. 
1998 Oct;77(10):1832-9.

10. Stoker GT, Wismeijer D, Van Waas MA. An 
eight-year follow-up to a randomized 
clinical trial of aftercare and cost-analysis 
with three types of mandibular implant-
retained overdentures. Journal of dental 
research. 2007 Mar;86(3):276-80.

11. Geertman ME, Slagter AP, Van Waas MA, 
Kalk W. Comminution of food with 
mandibular implant-retained 
overdentures. Journal of Dental Research. 
1994 Dec;73(12):1858-64.

12. Stellingsma K, Slagter AP, Stegenga B, 
Raghoebar GM, Meijer HJ. Masticatory 
function in patients with an extremely 
resorbed mandible restored with 
mandibular implant‐retained 
overdentures: comparison of three types 
of treatment protocols. Journal of Oral 
Rehabilitation. 2005 Jun;32(6):403-10.

13. Trakas T, Michalakis K, Kang K, Hirayama 
H. Attachment systems for implant 
retained overdentures: a literature review. 
Implant dentistry. 2006 Mar 1;15(1):24-34.

14. Stellingsma K, Slagter AP, Stegenga B, 
Raghoebar GM, Meijer HJ. Masticatory 
function in patients with an extremely 
resorbed mandible restored with 
mandibular implant‐retained 
overdentures: comparison of three types 
of treatment protocols. Journal of Oral 
Rehabilitation. 2005 Jun;32(6):403-10.

15. Shivji RA, Kamble VD, Khan M. Custom 
Metal Occlusal Surface for Acrylic Resin 
Denture Teeth to Enhance Wear 
Resistance: A Case Report. Case reports in 
dentistry. 2012;2012.

that implant-supported overdentures in the 

mandible provide predictable results with 

improved retention, stability, patient satisfac-

tion and function compared with conventional 

dentures. The clinical parameters such as 

masticatory ef�ciency, retention, stability and 

bite force needs to be investigated.

DECLARATION OF PATIENT CONSENT

The authors certify that they have obtained all 

appropriate patient consent forms. In the form, 

the patient has given her consent for her 

images and other clinical information to be 

reported in the journal.
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A CASE OF EXPANSILE 
INTRAOSSEOUS LESION OF 
POSTERIOR MAXILLA IN 
11 YEAR OLD GIRL

J Odontol Res 2018;6(2)15-8.

Neoplastic and non neoplastic lesions of the jaws are 
classified as radiopaque or radiolucent, odontogenic or 
non-odontogenic. Certain pathologies are radiolucent, 
radiopaque or mixed. The purpose of this article is to 
provide a better understanding of imaging of the lesion 
based on literature review and demonstrated by clinical 
findings & radiographic findings. Many lesions that occur 
in the jaw have a similar radiographical appearance and it is 
often difficult to differentiate among them. Use of CBCT 
along with clinical finding helps in narrowing the 
differential diagnosis.  

Keywords:  jaw lesion, maxillary lesion, CBCT.

ABSTRACT

Dr. Bhavna Barthunia¹

Dr.Poulomi Bhakta² 

Authors:

J Ind Dent Assoc Kochi 2020;2(3):39-42.

1Professor and Head
Department of Oral Medicine and Radiology

Daswani Dental College and Research Centre
Kota, Rajasthan

2Senior Lecturer
Department of Oral Medicine and Radiology

Daswani Dental College and Research Centre
Kota, Rajasthan

Address for correspondence
Dr. Bhavna Barthunia

Talwandi, 
Kota, Rajasthan

E mail: bhavnashell@rediffmail.com

CASE  REPORT

39

J
O

U
R

N
A

L 
O

F 
IN

D
IA

N
 D

E
N

T
A

L 
A

S
S

O
C

IA
T

IO
N

 -
 K

O
C

H
I

VOLUME 2, ISSUE 3 JIDAk 2020

Fig. 1 : Types of programming



A 11-year-old girl complained  of a painless 

swelling involving the left midfacial region. 

History revealed presence of the swelling since 

8 months, which was initially groundnut size 

and gradually increased in size. Medical history 

was non contributory. She was not on any medi-

cation. On clinical examination, a mixed 

dentition was found. Intraoral swelling of 3.5 

cm x 2.5 cm diameter was noted involving the 

left buccal vestibule, gingival tissues in relation 

to 24,65,26 region. Buccal expansion was more 

prominent as compared to palatal expansion. 

The lesion was covered by normal-appearing 

mucosa. Lesion was nontender �rm in consis-

tency with no discharge from it. . [Figure 1]

There were no other growth or swelling else-

where in the body. 

Clinical differential diagnosis given were  

1. Dentigerous cyst in relation to 25

2. Ameloblastoma

3. Monoostotic �brous dysplasia

4. Juvenile ossifying �broma

5. Calcifying epithelial odontogenic tumor

6. Odontogenic myxoma

Orthopantomograph (OPG) showed well 

de�ned mixed (radiolucent & radiopaque) 

lesion in the left posterior maxillary area 

extends from  the forming root of 24  distally to 

the  distal region of 26. [Figure 2]. Maxillary lat-

eral occlusal view revealed a round with irregu-

lar centrally placed radiopaque areas sur-

rounded with radiolucent halo, causing buccal 

and palatal  cort ical  plate expansion. 

Developing 25 has been displaced mesially, 

positioned above the root of 24 [Figure 3]. Axial 

view [Figure 4A] & Sagittal  view [Figure 4B] of 

CBCT revealed a massive well de�ned, mixed 

(hypodense and hyperdense) expansile lesion 

with regular margins seen in the buccal alveo-

INTRODUCTION
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9,10is a slight predilection for the female gender.

Ossifying �broma (OF) usually is not associated 

with pain, and some cases are detected as inci-
11dental �ndings during routine radiographs.  

Conventional OF usually occurs in the second 

and fourth decades of life, with a reported pre-
12dilection for the female gender.

CONCLUSION
Jaw lesions are dif�cult to distinguish from 

each other on radiography. The patient's his-

tory and an analytical approach to radiographs 

help in narrowing down the differential 

diagnosis.The recent advent of cone-beam com-

puted tomography (CBCT) can enhance the 

quality of the diagnosis and preoperative 

assessment of such lesions.

lar crest region in relation to teeth 24,65,26 

region. The lesion was approximately round 

with irregular centrally placed hyperdense 

areas surrounded with halo of hypodensity, 

causing buccal and palatal cortical plate 

expansion. Mesiodistal dimension was 

35.8mm, buccopalatal dimension was 27.2mm 

and superoinferiorly it measured 28.4mm.

The radiographic differential diagnosis were 

given as calcifying epithelial odontogenic 

tumour, adenomatoid odontogenic tumour, 

monostotic �brous dysplasia and juvenile ossi-

fying �broma.

The patient was referred to Dept. of Oral and 

Maxillofacial surgery for further investigation 

& treatment.

DISCUSSION
The literature reports that intraosseous 

tumour usually manifests as a painless swell-
1-4ing that causes slow bone expansion.  The 

lesion usually consists of a radiolucent area, 

which may be well or poorly de�ned, uni or 

multilocular, containing radiopaque masses of 

varying size and opacity. In several cases, espe-

cially in tumours of relatively short duration, 

the calci�cation is very small and may be unde-

tectable on radiographs. When an unerupted 

tooth is associated with the tumour, the 

radiopacities tend to be located close to tooth 
1,3crown.  Fibrous dysplasia is usually found in 

young adults, as seen in our case of a 11 year old 
5female patient.  The radiographic appearance 

of FD depends on the stage of development and 

amount of bony and �brous matrix within the 
6lesion.  Early lesions appear radiolucent, and 

7mature lesions may appear sclerotic.  The dif-

ferent radiographic patterns on the basis of 

radiodensity are ground glass appearance, 

orange peel appearance, cottonwool appear-

ance, amorphous dense and �ngerprint pat-
8tern.  The most common radiographic appear-

ance is ground glass opaci�cation which 

results from superimposition of numerous 

poorly-calci�ed bony trabeculae arranged in a 
6unsystematic pattern as in present case.

AOT usually is asymptomatic and identi�ed 

mainly in the second decade of life, with half of 

the cases occurring in teenage years, and there 
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ESTHETIC REHABILITATION 
OF MIDLINE DIASTEMA -
A CASE SERIES

J Odontol Res 2018;6(2)15-8.

Teeth plays a major role when ones confidence is 
concerned and periodontist is at-most important in 
balancing the white and pink ratio. Combined role of 
Periodontists and esthetic dentist played a major role in 
managing the white pink ratio in the present case series. 
The authors present three cases in which high frenal 
attachment was taken care along with unequal gingival 
margin and diastema closure. This article concludes that 
frenectomy, crown lengthening and veneering can be 
used to restore tooth form and  esthetics.

Key words: High frenal attachment, Frenectomy, Diastema, 
Veneers.
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INTRODUCTION

The shape size and colour of the gums and 

teeth play an important role when esthetics is 

considered. Feeling of happiness, love, kind-

ness and courtesy are better expressed through 
1the simple act of smiling.  Thus it is no surprise 

that we encounter more frequently individuals 

reporting to the dental of�ce seeking an ideal 
2smile.  Midline diastema caused due to an aber-

3rant frenum raises esthetic concerns.  Similar 

esthetic concerns are dealt with individuals 

having a gummy smile with excessive gingival 
1display. Mosby’s Dental Dictionary de�nes 

esthetic dentistry as, “the skills and techniques 

used to improve the art and symmetry of the 

teeth and face to enhance the appearance as 

well as the function of the teeth, oral cavity, and 

face.”Any dentist who wants to become an 

esthetic dental practitioner needs to learn and 

apply his/her artistic skills simultaneously 
4with technical knowledge.  A well done natu-

rally looking restoration too will fall short to 

meet the esthetic demands of the patients if 

the gingival contour is not in harmony with it. 

Thus when a patient is to be treated with the 

aim to ful�ll his/her esthetic demand a cor-

rectly done treatment planning with a 
5multidisciplinary approach is a must.

Here we describe 3 cases which were done by 

the mutual coordination between the 

Periodontics and the endodontist to carry out 

procedures like frenectomy, crown lengthening 

and veneering which would bring out a more 

harmonious smile and enhance function. 

Case Report  1 

A 26 year old Male patient reported with a chief 

complaint of discolored teeth in upper anterior 

region. On intraoral examination there was a 

high frenal attachment present in relation to 11 

and 21 (gingival type), the tension test was posi-

tive and frenectomy was decided as the choice 

of treatment followed by crown lengthening for 

21. 

The patient was evaluated and found to be sys-

temically healthy and his verbal and written 

consent was taken and phase I therapy was car-

ried out with satisfactory maintenance. For the 

surgery, the area was anaesthetized and Chu’s 

aesthetic gauge was used as a guide to estab-

lish a correct dimension of clinical crowns 

(�gure1). External bevel incision was given 

using 15c blade. The frenectomy was carried 
2with the conventional technique.  Sutures were 

placed using 4-0 silk sutures. Postoperative 

instructions were given to the patient and anal-

gesics were prescribed whenever required. The 
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1a. Pre Operative measurement

1c. Conventional frenectomy

1b. Gingivectomy incision

1d. Post treatment
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patient was recalled after 1 week for suture 

removal and kept under maintenance and 

veneers were planned accordingly.

Case report 2 
A female patient aged 29 years reported with 

the chief complaint of spacing in 11 and 

21region. On intra oral examination, the 

patient had midline diastema with high frenal 

attachment (papillary type) and tension test 

was positive (�gure 2). The conventional type of 

frenectomy was planned and the case was man-

aged as described above.

Case report 3
A 30 year old female patient presented with the 

chief complaint of spacing between 11 and 21. 

On Intraoral examination there was a presence 

of high frenal attachment (papilla penetrating 

type) and tension test was positive and V-Y type 

of frenectomy was planned. (�gure 3)

Esthetic rehabilitation of midline diastema
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3a. Pre Operative

3d. Frenum tissue reloaded 3e. Fost treatment results

2a. Pre Operative

2a. Suturing

2b. Frenectomy

2b. Post-treatment results

3b. Incision 3c. V Incision given
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DISCUSSION

A frenum is a fold of mucous membrane, usu-

ally with enclosed muscle �bers, that attaches 

the lips and cheeks to the alveolar mucosa or 

gingiva and underlying periosteum, An aber-

rant frenum can cause periodontal pocket for-

mation, gingival recession and midline 
6diastema.  Frenectomy is a procedure where 

complete excision of the frenum along with it 

attached �bers were removed. It can be per-

formed by various techniques like V- plasty, V-Y 

pasty, Z-plasty or the classical technique 
2described by Archer.  The selection of tech-

nique is based on the type of the frenal attach-

ment which is classi�ed by Placek et al (1974) as 

mucosal, gingival, papillary and papillary pene-

trating type. Not only the recent advances like 

electro-surgery and Laser minimize the com-

plications and fasten the wound healing, but 

also the traditional method maintains its gold 
7standard in its management.  The presented 

case series achieved proper relocation of the 

frenum with stable outcome.

Waal and Castellucci explained the impor-

tance of the periodontal biological width 

around the tooth. It is calculated to be around 
82.04mm.  In our cases also excessive gingival 

display was seen which was managed through 

gingivectomy using Chu’s gauge. Chu’s aes-

thetic gauges are series of gauges that help to 

methodologically approach aesthetic crown 

lengthening procedure. Moreover the proce-

dures like crown lengthening enables us to fab-

ricate restorations like veneers to improve func-

tion and keep the integrity of the surrounding 

hard and soft tissues. This also ensures that the 

restorative margins do not violate the biologi-
9cal width.  Veneers which are used to correct 

discoloured teeth, abnormal tooth forms, and 

minor tooth malpositioning have long stood 

the test of time in patients unwilling for pro-
10longed and complex orthodontic treatment.   

Complete diastema closure was achieved in 

our cases and the patients were well satis�ed 

with the treatment.

Hence this article concludes that frenectomy, 

crown lengthening and veneering can be used 

to restore tooth form and esthetics. Meticulous 

treatment planning helps in achieving the pink 

and white esthetic form.
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MICROSCOPES IN DENTISTRY
- OPEN THE THIRD EYE

J Odontol Res 2018;6(2)15-8.

Operating Microscopes have changed the way we practice 
Endodontics and other finer specialties of Dentistry. 
Magnification and Illumination has become the basic 
necessity in a day to day Dental Practice. In this article 
along with a brief history of magnification in Dentistry, the 
var ious advantages of  incorporating operating 
microscope are discussed in a detail.

Key words: Operating microscopes, endodontics, 
magnification.
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Science is advancing in a fast pace, so is the 
practice of dentistry. What makes dentistry dif-
ferent now is the incorporation of newer gad-
gets and concepts, out of which magni�cation 
takes a prime role in helping the clinicians, see 
what we never saw before with our naked eyes. 
This article sums up the advantages what oper-
ating microscopes offer to Clinicians and why 
we should be incorporating it in our day to day 
practice.

HISTORY

It was in 1673 that Anton Van Leevenhock, a 
Dutch scientist �rst saw and explained the red 

1blood cells under microscope . He was a self-
taught man in science, with his single lensed 
microscopes explored the wonders of human 
body and introduced the science of medicine to 
a new �eld of microbiology. Later in the late 
19th century, Carl Nylen, a Swedish Otologist 
used a monocular microscope for ear surgery in 
1921. Gunner Holmgren developed a binocular 

2microscope for microsurgeries in 1922 . 
Microscopes were introduced in Dentistry by 

Dr. Harvey Apotheker and Dr. G.J. Jako in 1978 
3and published in 1981 . The use of microscopes 

in Endodontics was explained �rst by Carr in 
41992.

ADVANTAGES OF USING A DENTAL 
OPERATING MICROSCOPE (DOM)

1. Seeing is Believing

Many cases can be better diagnosed and many 
procedures can be better done when we have 
an improved vision and magni�cation. Certain 
conditions like cracked tooth syndrome are 
better diagnosed with a DOM which we fail to 
pick up with other diagnostic aids

INTRODUCTION

A crack extending from the mesial aspect of pre-
molar is better seen and explained under a 
microscope which explains the shooting pain 
for this patient. Radiographs may not help in 
such cases.
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2. Less fatigue to the eyes and better
ergonomics

The eyepiece of the DOM works with the princi-
ple of telescope. That helps the operator to see 
his images at a distance which renders less 
fatigue to the eyes. Dental surgeons are highly 
prone for occupational disorders related to bad 
posture. DOM helps you to maintain the correct 
relaxing unstrained position for your spine and 
neck.

3. Better Documentation and communication

A high de�nition camera can be attached to the 
microscope which can record the videos and 
photographs of your procedures. This allows 
you to communicate better with your patients 
and referring dentists and also use these for 
your academic purpose and research.  

A crack running under an old amalgam restora-
tion was better diagnosed and explained to the 
patient with the help of a microscope.

4. Better surgical precision

The precision of surgery increases with magni-
�cation. Flaps are more accurately reposi-
tioned. Sutures are better positioned. Vital Pulp 
procedures are better managed. 

Following an Ellis Class III traumatic injury to a 
central incisor, the coronal pulp is removed and 
bleeding arrested using a sterile paper point. 
Surgical precision is enhanced under micro-
scope.

5. Improved treatment quality and patient 
satisfaction

With magni�cation, the precision what you 
attain leads you to better treatment quality and 
better patient communication with improved 
patient satisfaction.

6. Endodontic retreatment and management 
of complications

Management of post treatment endodontic dis-
ease has always been a challenge in specialty 
practice. DOM open a new dimension in man-
aging these challenges related to calci�ed 
canals, open apex, ledges, perforation repair, 
removal of root canal obturating material and 
the management of separated instruments. 

MTA packed at the root apex of a tooth with 
open apex.

7. Locating the �ne and additional canals in 
Endodontics

Anatomical diversity has always been a chal-
lenge in Endodontics. The presence of canals at 
unexpected locations can be better seen and 
managed under magni�cation. The second 
mesiobuccal canals of a maxillary molar, the 
middle mesial canal of a mandibular molar are 
certain examples. 
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Second Mesiobuccal canal of a maxillary sec-
ond molar is better managed under a micro-
scope

8. Better margins for prosthetic work

Marginal Integrity is the foremost requirement 
for the durability of any restoration. Good mar-
gins ensure healthy gingiva and less plaque 
accumulation around margins. It is important 
when we go in for �ne procedures like crowns, 
laminates, inlays and onlays. Preparation, 
Impression and Bonding under microscopes 
ensure better marginal integrity.

Working under a DOM is an entirely different 
ball game. You need expertise, training and at 
the same time an open mind to incorporate the 
concepts of micro-dentistry. Good assistance 
with six handed dentistry and a good practice 
management is the key to have a successful 
microscopic practice. 
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