From the Editor’s Desk
Dear Colleagues,
Dental science thrives on innovation, research and exciting exchange
of knowledge and sharing of enhanced skills. Research opens up new
avenues of immense possibilities of rendering better service delivery and
professional advancement. Dental research will have value only if it helps
manage specific and significant oral health problems in a comfortable
manner acceptable to the patients. Scientific knowledge gets translated into
improved healthcare only when such knowledge and innovative ideas are
translated into practical clinical use.
New technologies have significantly improved diagnostic quality, patient
comfort and efficiency in dental care. The consistent breakthroughs in the
field of dental science pave the way to the development of powerful and
sophisticated tools that offer an enhanced role to dentistry in healthcare
management.
APDJ attempts to bring to its readers these developments in the field of
dental science that would help dentists to recognize and address the needs
and problems of their patients in an environment-friendly manner by
drawing upon these research findings.
We would welcome constructive suggestions for improving the quality of
the publication.
Best Regards
Dr. Bhagwant Singh
Editor
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100 YEARS OF DENTISTRY IN SRI LANKA
Dr. Hilary Cooray
Dentistry in the western (British) system of medicine which
exists now has reached a landmark occasion this year.
The first dentist was formally registered under the British
Dental Registration Ordinance in 1915. The dental register
is presently maintained by the Sri Lanka Medical Council.
The first dentist to be registered in the dentist register which
was then kept and maintained by the Ceylon Medical College
Council was Sperling Christolfesz who had the British
qualification LRCP, MRCS and DLDS (Edin).
There were two principal ways in which a dentist in Ceylon
(later Sri Lanka) could get his name registered in the dental
register:- by way of qualification obtained in the United
Kingdom or by undergoing an apprenticeship with a registered
dentist followed by an examination conducted by the Ceylon
Medical Council.
Prior to this, Dentistry was practiced in the Ayurvedic System
among the Ceylonese. The British Doctors who moved with
the British troops in 1815 were practicing dentistry under the
Western System amongst the British population who came
here to Ceylon in search of greener pastures for trading as well
as professional services like Medicine, Accounting, Legal,
Civil Services and Agriculture. The practice of Dentistry by
the British Doctors was restricted mainly to the extraction of
teeth.

General Dental Practice as the earliest Discipline of
Dentistry
Sri Lanka was known to be a prosperous colony and many
British Nationals came searching for better propsects in terms
of work and investment in plantations. Land was distributed
for British Citizens at very nominal rates for opening up
coffee plantations.
It was in this era that the professionals like doctors, Dentists,
Accountants, lawyers and Civil Servants came here looking
for comfortable lifestyles. Sperling Christolffez established
himself in a lucrative private practice in a prestigious Hotel
(Bristol Hotel) in the heart of Colombo Fort. Two other
Dentists trained and with Medical and Dental qualifications
fromt he United Kingdom namely J.S.R. Goonawardena and
Eric Swan were registered in 1915. They too commenced their
own private practices in Colombo and Kandy respectively. The
first dentist to be registered without Medical Qualifications
was Sydney William Garne L.D.S. (Eng). He joined in the
partnership with Sperling Christolffelz at the Bristol Hotel.
Further many other dentists who arrived here from the United
Kingdom, Germany, and Singapore established themselves in
General Dental Practice in Colombo, Kandy and Galle too.
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The complete faculty consisted of Dr. F.A.L. Fernando, Dr.
S.S. P De Jong De silva, Dr. John E.S. Kitto, Dr. M. Cruz
Rodrigo, Dr. C.L. Batholomeusz and Dr. G.P.D. Rajarooriya.
It was intended to develop a course to provide a full dental
curriculum for students not having a medical qualification.
The principal and the entire staff of the first Dental School
had qualifications obtained in the United Kingdom. The
first batch of six medical graduates completed the course
in 1940. Three of them, namely Dr. F.A.L. Fernado, Dr.
S.S. P De Jong De Silva and Dr. John G.S. Kitto. joined the
government services and were appointed to the dental clinics
at Batticaloa, Jaffna and Kurunegala respectively. The other
three, namely Dr. M. Cruz Rodrigo, Dr. C.L. Bartholomeusz
and Dr. E.P.D. Rajasooriya, established themselves in General
Dental practices in Colombo. The practice of Dr. Rodrigo was
continued by his daughter Philomena.
The second government dental clinic was started at Galle
Hospital in 1937 with Dr. A.F. Davit L.M.S. (Cey), L. D.
S. (Eden) as its first dental surgeon (Administrative Report
1938). This was followed by the opening of a dental clinic at
Kandy hospital with Dr. Sam Goonawardena L.M.S. (Cey),
L.D.S. (Manchester) appointed as the dental surgeon in
charge.
By 1940 there were forty one dentists registered in the Dentists
Register. They included two dentists from Germany namely
Rudolf Weiner D.M.D., (Munich) Paul Albesheim D.M.D.
(Munich), Shinya Shinzo a Japanese dentist with a certificate
from the Dental Board of Singapore and six qualified from
Ceylon Dental Hospital and School. In addition four people
who had passed the Ceylon Medical Council examination
conducted for those who had completed an apprenticeship in
dentistry. The others had qualified in the United Kingdom.
The training programme which was started as a postgraduate
course for medical graduates was obandoned after the first
course. The Ceylon Dental Association protested against the
closure and appealed to the Governor, Sir Andrew Caldecot
to establish a proper dental School (Minutes book of Ceylon
Dental Association 1940)
The Dental School of Faculty of Medcine, University of
Ceylon
Training schemes for dental surgeons with a full dental
curriculum following the University entrance examination
was by now well established in the United Kingdom. The
Ceylon Dental Association and the Health Department
realized the need for an independent undergraduate dental
curriculum leading to a Licentiate and Bachelors degree in
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dentistry, as was established in the United Kingdom. Reforms
in the tertiary education system itself were taking pace in the
early forties, in 1942 Ceylon University College (established
in 1921) was amalgamated with the Ceylon Medical College
(established in 1870) to from the University of Ceylon.
There were faculties for various academic and professional
disciplines. Dr. (later Sir) Ivor Jennings was appointed the
first vice Chancellor of the University of Ceylon.

Dentists, Dr Balendra had no option but to train apothecaries
in some aspects of dentistry and employ them in the clinic to
do the work of dentists. They were employed at the Dental
Institute until 1948.

In 1943 a Dental School was started as part of the Faculty of
Medicine of the University of Ceylon. The Dental Students
Handbook 1943 states: “The University hopes to offer as from
1st October 1943 a full course of study leading to the degree
of Bachelor of Dental Surgery or the Diploma, Licentiate
in Dental Surgery. In both cases the course will be one of
four years after the first examination in Dental Surgery, but a
higher standard will be expected throughout the course from
candidates for the degree”. The Vice Chancellor, Dr, Ivor
jennings, appointed a Board of Studies in Dental Surgery to
organize the course of studies, examination, lectures, practical
classes and hospital practice; and to procure the necessary
equipment.

An association is born when there is a need for it by that
particular group and the public who are served by this group,
and it is the availability of good leadership that will decide
whether this association will survive. On 6th December 1932,
a group of 12 dentists working in the private and public
sector met at the Dental Institute and formed the ‘Ceylon
Dental Association’. It was decided that the Association be
conducted as nearly as possible on the lines of the British
Dental Association (B.D.A.)

The members of this board were Dr. W. Belinda and Dr. A.A.
Gomes, Dr. Sam Goonewardena. Five students were enrolled
in 1943. (Tillakaratne 1992). In the first year, anatomy
and physiology were taught by lectures of the Faculty of
Medicine. Dental Metallurgy lectures were given by the staff
of the Department of Chemistry of the Faculty of Science.
Dr. M.A. Brito Muthunayagam and Dr. G.P.D. Rajasooriya,
both General Dental Practitioners, taught prosthetic and
Mechanics. The 3rd year subjects, General pathology,
Bacteriology, General pharmacology, General Medicine by
the staff of the Medical Faculty.
THe first batch of dental graduates qualified from the new
Dental School in October 1947. They were appointed as
temporary acting dental surgeons on a daily paid rate of
Rupees Eleven and twenty-five cents. Later, they were
appointed on a permanent basis as Grade II Dental officers.
The Government Dental Clinic at Ward Place
In 1925 the first government dental clinic was established in the
Colombo Hospital. Dr. W. Balendra LMS (Cey) MRCS (Eng)
LRCP (Lond) LDS (Eng) was appointed as the first dental
surgeon in charge of this clinic. He trained three apothecaries
to do extractions and scaling. They were registered as
dentists under Act 26 of 1927 (Dentists Register). The clinic
continued for nearly ten years with their assistance. They were
officially employed by the Department of Health at the same
salary as qualified Dental Surgeons (Saunders Report 1954).
Apothecaries had been trained and certified at the medical
school following a two year training program since 1899.
They played a very useful role in the health care of the people
in rural areas. Later they were designated as assistant medical
practitioners. Due to the absence of a training program for
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Formation of the Ceylon Dental Association
By 1932, there were nearly 25 registered Dentists practicing
in Ceylon at government hospitals and in the private sector.

All twelve founder members of the CDA had British
qualifications. The constitution provided a strong foundation
on which this association grew steadily.
The CDA brought about far reaching changes to the profession
in many areas. On the resolution made by the association
in 1933, the Dental Registration Ordinance was amended
to ensure the title “Dental Surgeon” could be used only by
those having a qualification from a University. In 1938, the
association again made representations together with Ceylon
Branch of the British Medical Association (BMA) to the
government, when the dentists from some European countries
started to register and work in Sri Lanka.
The Dental Ordinance was amended, by amendment No 55 of
1938 which prevented foreigners from practicing in the island.
Medical colleagues pointed out that those nationals from
other ocuntries which did not recognize the qualifications
from Ceylon, should not be registered. The Amendment
states “No alien shall be registered except with the approval
of the Governor on the recommendation of the Executive
Committee of Health” In this section, “alien” had the same
meaning as the Aliens Registration Ordinance No 30 of 1935.
On the initiative of Dr. Annesly Gomes, in 1933 the Ceylon
Dental Association proposed to the government, the
establishment of a Dental School. In February 1938 the first
Dental School in Sri Lanka was started as the Ceylon Dental
Hospital and School under the Auspices of Ceylon Medical
College. It opened at the Government Dental Clinic where
facilities for clinical training and dental hospital practice were
available . The first principal of the School was the Director
of Medical and Sanitary Service Dr. S.T. Gunasekara L.M.S.
(Cey) M.R.C.P., (Lond), D.T.M. & H (Lond). The Dental
School commenced with six medical graduates who were to
follow a two years training with a view to granting them a
licence to practice dental surgery.
ASIA PACIFIC DENTAL JOURNAL, Vol. 4, issue 2, April to June 2017

The govenrment arbitrarily decided on a salary scale for the
dental officers which brought about discontentment from the
start. In the absence of a separate association to look after the
interests of the government employed Dental Surgeons, the
Ceylon Dental Association first made representations to the
Ministry of Health in May 1947. It sought a similar salary
scale for Dental and Medical Officers. On 1st October 1949,
the C.D.A. submitted a memorandum regarding salaries of
Dental Surgeons as there was much discontentment in the
Dental Service because of the dispartiy in salaries paid to
them and the Medical colleagues.
Formation of Govenrment Dental Surgeons Association
(GDSA)
By 1951 there were approximately 30 Dental officers who
had graduated from local Dental School and other from U.K.
employed by the Department of Health. They were faced with
many problems including anomalies in salaries; disparities
in service, issue of medical certificates, railway warrants and
many others.
On the 4th of October 1951 a meeting was called at the Dental
Institute for the formation of a trade union. At this meeting,
Mr Dickson Silva was elected as the first president and Mr.
V. Cumaraswamy as the secretary. Since then up to now, the
trade union has been continuously demanding improvements
to conditions of employment by negotiation and at times by
trade union action, to bring the services to the present day
levels.
The Sri Lanka Dental Association was formed in 1932 which
provides leadership in professional matters. Until the GDSA
was formed, all negotiations with the government on all
matters of Dental Surgeons employed in the Department of
Health were done by them.
Establishment of the Dental Nurses Training School
The Dental Nurses Training School was established in 1951,
with the assistance of the government of New Zealand in order
to train Dental Nurses who were to treat the Children’s needs
in dental care. The Medical ordinance was amended to enable
Dental Nurses (later designated as therapists) to attend on
children who were under the age of twelve years. This clause
reads as follows. “the performance by a qualified Dental nurse
in the employment of the government of Ceylon, of minor
dental work in any public dental service School be done
under the supervision of a Dental or Medical practitioner”.
414 School Dental clinics are managed by dental therapists
who perform a yeoman service to the children of this country
by treating approximately a half a million of them every year.
Formation of the Independent Dental Surgeons
Association
In 1971, Kalasuri Dr Ranjan Abeyasinghe, a senior General
Dental Practitioner at the time, convened a meeting for the
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formation of an Association for Independent Dental Surgeons
in private practice. It was formed with 28 members.
In 1982 when there was a need for the General Dental
Practitioners to obtain higher qualifications in the discipline of
General Dental Practice Dr Abeysinghe again called a meeting
of General Dental Practitioners and the College of General
Dental Practitioners was formed. The Founder members
were those who had Post graduate Dental Qualifications or
those with 10 years of General Dental Practice Experience.
Since then it has been collaborating with the Post Graduate
Institute of Medicine of the Univeristy of Colombo to award
the Diploma in General Dental Practice Examination. The
College has since then taken the task of providing Post
Graduate and Continuing Dental Education to the General
Dental Practitioners.
Period of Rapid Development
With the dedication, efforts, and the hard work of the members
of the S.L.D.A. It had managed to purchase its own office
in 1982 at the Organization of the Professional Association
Building. This has enabled the SLDA to have a fully fledged
functional office with permanent staff.
Many activates were orginated. Amongst them were the
Annual Scientific Sessions. The S.L.D.A. orations and
regular continuing professional Development programs.
The branches of the association were established in Kandy,
Galle, North Western, North Central and North province.
Regular out-reach programs were carried out at various
parts of the country. A research fund was also established
and the funds were dispersed to the research projects of the
members. “Treatment of Fluorosis” project was established
in conjunction with the Japanese Dental Association. “Live,
Laugh & Learn” project to impart oral health education to the
children and trainers were being done with the FDI Unilever
collaboration.
Looking into the future will be very important for an active
association like the SLDA to know its future. It has its own
vision & mission statements.
VISION - To be the recognized leader in promoting excellent
oral health care.
MISSION - Committed to maintaining the honour and interest
of the dental profession whilst keeping the excellence in oral
health care nationally by public education and interaction
with other health care stakeholders.
One of the important tasks in the present day scenario is
to develop a good leaderhip amongst the profession. The
association also needs to initiate action in comunity service
by educating the public, providing access to dental care and
ensuring an equitable distribution also has the responsibility
of promoting as well as maintaining professional ethics and a
good set of values for its membership.
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The General Dental Practitioners Association representing
the private sector dentists, the Government Dental Surgeons
Association looking after the interests of the Dentists in the
public sector, Sri Lanka Dental Association and the Faculty
of Dental Science is charged with the proper training of
future dentists are the custodians of the well being and
further development of the Dental Profession for the next few
decades.
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Dr. Hilary Cooray

BDS (Cey), MSc (Lond), MFGDP, RCS (UK), FICCDE
(Ortho), Singapore
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DIGITIZING THE ART OF METAL CASTING THROUGH DIRECT METAL
LASER SINTERING (DMLS)
Dr. Atulana Roy, Dr. Arpit Sikri
ABSTRACT
A diversified progress has been made in the field of prosthodontic procedures by the introduction of newer techniques such
as 3D CAD, rapid prototyping, laser welding etc. One of such techniques is “DIRECT METAL LASER SINTERING”
for the casting of fixed prosthesis. DMLS is a manufacturing process used for producing complex 3D components directly
from 3D CAD data without using any machining. This technique has simplified the conventional casting procedures, thus
producing more accurate restorations with less porosity hence increasing the strength and durability of the final prosthesis.
This article will give an insight of the manufacturing events occurring with the help of the DMLS machine including a
historical perspective to aid in the understanding of how this technology has developed from its roots to its present state
of art.

INTRODUCTION AND ITS HISTORICAL REVIEW
Historically, all the metallic restorations used in dentistry
have been manufactured through the traditional lost wax
technique. The recent proliferation of dental CAD/CAM
technologies have shown to produce a magnificent change in
the manufacturing of metal parts by the introduction of a new
technology named DMLS in 1970.
THE INITIATION
In 1971, Frenchman Pierre Ciraud filed a patent application
describing a method for manufacturing articles of any
geometry by applying powdered material e.g. metal powder
onto a substrate and solidifying it by means of a beam of
energy e.g. a laser beam. However, this idea was not yet ready
for commercialization since both lasers and computers were
in their infancy.
In 1977, a private inventor named Ross F. Housholder filed a
patent application which included a description of a system
that provided a new and unique method of molding that formed
three dimensional objects in layers and this process could be
controlled by modern technology such as computers. Due
to the extremely high cost of lasers at that time, Housholder
was only able to fully test a variation method which did not
require a laser. Hence, his invention was not commercialized
until it was discovered by the DTM Corporation who patented
his idea and guarded it for years to defend their business.
GATEWAY TOWARDS THE COMMERCIALISATION
OF THE POWDER BASED PROCESSES
The mid 1980’s saw the first steps towards the
commercialization of the powder based additive processes.
In August 1984, Chuck Hull the founder of the company 3D
Systems was the first to commercialize the process of rapid
prototyping. 3D systems did not develop any powder based
technology for many years, it was still considered to have
played a significant role in the development of DMLS. The
ASIA PACIFIC DENTAL JOURNAL, Vol. 4, issue 2, April to June 2017

technology which Hull described in detail and developed as a
product used a vat of liquid resin, a concept which had been
previously published by Hideo Kodama in Japan in 1980
and Jean-Claude Andre in France earlier in 1984 but was not
commercialized by them. However, Hull realized later that
the concept was not limited to liquids and therefore gave it
the generic name ‘Stereolithography’ (three dimensional
printing).
In 1997, EOS acquired the exclusive rights to the entire patent
portfolio of 3D Systems for the field of laser sintering.
THE ADVENT OF LASER SINTERING
In October 1986, a Masters student at the University of Texas
named Carl Deckard patented an application by the name of
Part Generation by Layerwise Selective Sintering (PGLSS),
later changing the name to Selective Laser Sintering (SLS).
His idea was similar to that of Housholder’s but in this case
a real experimentation was done using a 100 Watt Nd:Yag
laser in continuous mode with ABS polymer powder. This
technology was later licensed from the University of Texas
to a company set up specifically to commercialize it, which
soon came to be known as DTM (Desk Top Manufacturing).
In April 1987, an independent inventor named Michael
Feygin described his method in which a layer (0.002 inch to
0.020 inch) of powdered metal was spread on a base and was
bonded partially by running a heated roller over the powder
at a controlled pressure. This layer was then scanned by the
laser in the pattern of the desired cross-sectional slice. This
completed the sintering of the metal. He later set up his own
company to commercialize his ideas which came to be known
as Helisys.
In March 1988, a parallel development was taking place at the
Westinghouse Electric Corp. led by Frank Arcella. According
to his methodology, shapes could be casted without using a
mold or a die in a fluidized bed using laser or electron gun
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using the most preferable metal named titanium. The powdered
layer of metal is built up layer by layer in a protective gas
atmosphere. The parts were built on a fluidized bed which was
switched off during the process of manufacturing to create a
supportive powder bed which otherwise remained fluidized.
In 1997, Arcella built up the company Aeromet to
commercialize his technology which specialized in the
production of complex titanium structures for the aerospace
industry.
BREAKTHROUGH IN THE 1990’s
In December 1992, the shipment of the first proper commercial
system for laser sintering was ‘The Sinterstation 2000’ from
DTM(now part of 3D Systems) Corp. of Austin, Texas.
Later in April 1994, the second commercial for laser sintering
was introduced by Electro Optical Systems (EOS) GmbH of
Munich, Germany by the name of ‘EOSINT (P) 350’. Table
I gives a comparison of some of the key features of these
systems.
DEVELOPMENT AND PROLIFERATION OF DMLS
The early attempts in the establishment of DMLS had seen
the failures in the production of metal parts using single phase
metals such as lead, zinc or tin.
In 1995, the first commercial system for DMLS was made
which was named ‘EOSINT M 250’ which was the result of
combination of EOS plastic laser-sintering technology and
a powder metallurgy development from Electrolux Rapid
Development(ERD) of Rusko, Finland. In 1989, Nyrhila had
invented a novel powder concept for pressureless sintering
with very low shrinkage. The modified version of this
Nyrhila’s bronze-nickel based powder was laser sintered in
100micrometer layers using 100 watt CO2 laser which resulted
in the building up of massive parts with high accuracy and
good surface quality which had not been possible until then
with any other direct metal processes.
In 1997, an improved version of the metal powder was
introduced reduced the layer thickness from 100 micrometers
to 50 micrometers thereby improving the surface quality
significantly.

In 2001, the introduction of Direct Steel 20 lead to the
use of steel powder built with a layer thickness of just 20
micrometers.
In 2004, a new system was introduced the ‘EOSINT M 270’
which uses a solid-state fibre laser such as the 200 Watt
Ytterbium fibre laser.
In the early 1980’s CAD/CAM technology was used to
produce clinical dental restorations when Andersson first
envisioned the use of titanium for the fabrication of crowns.
Since then CAD/CAM became a familiar field for the dentists.
This innovation was followed by scanning that emerged as a
consequence of technology and equipment adopted from the
other industries to be used in dentistry. DMLS is yet another
type of 3D printing technology which is being used in the
dental industry along with the other 3D printing technologies
such as the stereolithography apparatus and digital light
projection. Each of these systems vary in the types of
materials being used and in the mechanism by which these
materials can be solidified.
WORKING OF THE DIRECT METAL LASER
SINTERING APPARATUS
A digital or a conventional impression of a tooth preparation is
made which is then casted in an intermediate dental laboratory
and a model is prepared. The model is then scanned and a
design of crown and bridge is made using CAD software after
which the desired design is sent to the central processing unit.
A special CAM software is used to import a CAD file which
is usually supplied in the STL format. The CAM software
further slices the design into discrete horizontal layers.
The DMLS machine is composed of two platforms and two
pistons, one being the powder delivery piston which is held
on the material dispensing platform and the fabrication piston
which is attached to the build platform. Once there are a
sufficient number of crown copings and bridge framework
(usually 90-120 units) then the machine can be instructed
to start the manufacturing of the crowns and bridges. The
material dispensing platform along with the roller is used
to move the new powder over the build platform. The metal
powder is then fused into a solid part by melting it using
a focused laser beam. The parts are built up layer by layer

Table 1: Key features of the Sinterstation 2000 and EOSINT (P) 350 laser sintering systems
FEATURE
Laser
Build volume
Powder dispensing
Layer application method
Scanning method
Part removal
Early materials
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SINTERSTATION 2000
CO2 , 50 Watt
30 litres
From below
Counter rotating roller
Raster
From above
Wax, polycarbonate

EOSINT (P) 350
CO2 , 50 Watt
73.5 litres
From above
Vibrating channel
Vector
From below
Polystyrene, nylon mixture
ASIA PACIFIC DENTAL JOURNAL, Vol. 4, issue 2, April to June 2017

Fig. 1. Diagrammatic Representation of the Parts of a DMLS machine.
which are usually 20 micrometer in thickness. After a layer
is built, the fabrication piston lowers the build platform and
the next layer of powder is then applied. This process allows
for the highly complex geometries to be created directly from
the 3D CAD data. Fig.1 shows the parts of a DMLS machine
while describing its manufacturing procedure.
THE TECHNOLOGICAL HEART OF DIRECT
DENTAL MANUFACTURING – EOSINT M 270
EOSINT M 270 is the only system that provides dental
restorations made with the process of DMLS. Its solid state
fibre laser offers high performance and reliability over the
years of use. The fine focusing optics enable an excellent
detail of resolution while a variable focus diameter allows
increased productivity and broad process control. The inert
gas environment in the process chamber results in fully dense
restorations without porosity.
DISCUSSION
Cobalt-Chromium-Molybdenum (Co-Cr-Mo) alloy is the
most widely used alloy for the fabrication of removable
partial dentures (RPDs) and porcelain fused to metal
crowns in dentistry today. Certain inaccuracies may occur
in casting of Co-Cr-Mo alloys due to their higher melting
range, limited ductility and potential for oxidation [16]. A
study that was conducted to compare the difference in the
physical characteristics of Co-Cr-Mo alloy after casting using
the conventional procedure and DMLS has proven that, the
DMLS sample exhibited a more homogenous structure than
the casting metal sample and the metal elution in artificial
saliva from the DMLS alloy was lower than the elution from
the cast alloy thus reducing the chances of corrosion of the
alloy [6]. Hence, this may suggest that direct metal laser
sintering (DMLS) is a promising technology that may enable
ASIA PACIFIC DENTAL JOURNAL, Vol. 4, issue 2, April to June 2017

the fabrication of dental devices, overcoming some of the
imperfections of casting [13].
With DMLS it is possible to control the porosity of each layer
but also pore interconnectivity, size, shape and distribution
consequently the 3D architecture of the implant by changing
the processing parameters such as laser power and peak
power, laser spot diameter, layer thickness, hatching pitch,
scan speed and scanning strategy or by modifying the size of
the original implant particles. This is an important advantage
of this technique: a high level of interconnectivity resulting
in a predominantly open pored morphology may allow bone
ingrowth and vascularization thus enhancing osseointegration,
the essential factor for the long term reliability of an implant
[5].
In fact, a DMLS builds up parts directly from CAD data with
no further tooling costs or inventories are necessary. Finally,
in contrast to cutting or milling processes, DMLS technology
produces less waste and thus there is almost no loss of
material [1].
A study has shown that the DMLS metal-ceramic fixed
partial denture prosthesis had a survival rate of 95.5% and
yielded promising results during the 5-year clinical study [2].
When the process of DMLS was combined with the modern
CBCT acquisition, allowed us to fabricate a customized Root
Analogue Implant (RAI). In a study, custom made DMLS
titanium RAI was inserted into a fresh extraction socket in
the esthetic area of the anterior maxilla which after a follow
up of 1 year revealed the integration of the DMLS implant
satisfactory both functionally as well as esthetically with no
bone resorption or soft tissue recessions [1]. Many materials
are being used extensively in the modern manufacturing of the
light weight metal matrix composites such as an aluminium
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alloy with enhanced wear resistance which are now under
research for the DMLS process due to the freeform fabrication
of intricate parts in a reduced production cycle. A study was
conducted to produce lightweight structural parts made up of
aluminium for robotic application using DMLS, is a proof
of the upcoming advancements in the field of prosthodontic
maxillofacial rehabilitation [8].
In dentistry, 3D printing holds a great deal of promise to make
possible many new and exciting treatments and approaches
in the manufacturing of dental restorations. DMLS being
one such procedure that brings with itself a new opportunity
to produce more accurate restorations which are free of
porosity unlike the conventional castings and are better in
electromechanical characteristics. According to the studies
lead by, McLean and Von Fraunhofer have suggested that
the marginal gap in copings of upto 120 micrometers, as the
range of clinical acceptance [4]. Long term studies have
shown that the laser sintered crowns have got marginal gaps
of less than 65 micrometers which was comparatively lesser
than the marginal gaps of 81- 136 micrometers found in all
ceramic restorations [14]. The DMLS technique permits the
fabrication of functionally graded titanium implants with
highly porous surface and a dense core which may help to
avoid any stress-shielding effect further reducing pressure
that may induce bone loss. The porous surface obtained by the
DMLS process is capable of accelerating the healing process
that may finally promote Osseo integration.
CONCLUSION
The slowly evolving use of digital technologies in dentistry
has gathered momentum to a certain point. Now the challenge
is not only to look at direct metal laser sintering as a new tool
to do what we have always done but to look at it as a new
technology that will allow us to be more creative and will help
us to develop newer materials that will be less invasive and
cheaper for our patients. A great amount of research is needed
to define the standards of direct metal laser sintering and to
make sure that the equipment is rapidly finding its way into
our laboratories performs as well as the current conventional
‘analogue’ processes.
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RADIOSURGERY! THE SPECTRUM IS WIDE OPEN IN PERIODONTICS
Nitin Saroch, Sanjeela Guru
ABSTRACT
Achieving a blood-less operating field is one of the primary goals of surgery. Various advancements have been done in the
field of surgical therapy to enhance the field of surgical area by minimizing the loss of blood. These include electrosurgery
and application of lasers. The introduction of Radiosurgery into dentistry has given a whole new definition of a bloodless
operating field. Radiosurgery is the introduction of a high frequency radio wave of 3.0-4.0 Megahertz (MHz) above
AM and below FM frequencies. The high frequency radio signal produces a pressureless, micro smooth incision with
hemostasis and minimum tissue alteration. This article reviews the current and potential applications of radiosurgery in the
dentistry. Based on its various characteristics, such as waveform, minimum lateral heat production, and sterilization effect,
treatment with Radiosurgery may serve as important tool for surgical therapy. A comprehensive computer-based search
was done using google search and relevant information was obtained from the published data.
Key-words- electrosurgery, radiosurgery, electrocautery, waveform, electrodes, rectified waveform, AM (amplitude
modulated), FM (frequency modulated).
BACKGROUND
The control of bleeding by the application of heat was
probably first used by the Ancient Egyptians and there are
numerous accounts of heated metal instruments being used to
destroy tissues and control hemorrhage.
The use of electricity in dentistry and in medicine has come
a very long way from spark gap generators (Hyfrecators) (in
1907)1, cautery units (in 1909)2 and electrosurgery (in 1928)3
units. Electric current has been used in medical equipment
for over a century. The traditional electrocautery consists
of a platinum wire which could be heated to red heat by the
application of an electric current - this had the ability to both
cut and coagulate tissues. Later, with the advent of alternating
current and transformer, high- electric currents were used
in medicine to coagulate, cut and destroy tissues, and today
diathermy equipment is found in every operating theatre in
the world.
The invention of the vacuum tube, as used in radios and
televisions, allowed the production of amplified electric
currents which would cut tissues, and in 1978 Maness
showed that 3.8 million cycles per second (mega-hertz)
was the optimal frequency for cutting soft tissues. This
frequency is still used in modern radio- units. The advantage
of radiosurgery4-6 was that; it was now possible, using a fully
rectified and filtered current, to mimic a cold scalpel blade
with no pathologically significant histological7-8or clinical
significant difference.9 Furthermore, in modern radio-surgical
instruments several different waveforms can be generated,
each having different characteristic effects on tissues viz.
incision, excision, coagulation.
Today, dental radiosurgical units are being used with
excellent and very predictable results in all medical surgical
situations.10-17
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WHAT IS THE PHYSICS OF RADIOSURGERY?
Radiosurgery is the introduction of a high frequency radio
wave of 3.0-4.0 Megahertz (MHz) above AM (amplitude
modulated) and below FM (frequency modulated) frequencies.
The high frequency radio signal produces a pressureless,
micro smooth incision with hemostasis and minimum tissue
alteration. The radiosurgical instrument produces the radio
wave which is transmitted to two metallic plates, one being
active and the other passive. A small metallic wire electrode
acts as the active plate and a large metallic antenna plate acts
as the passive one.
The soft tissue is placed between the two electrodes and the
radio signal is allowed to flow from the active to the passive
electrode. The passage of these high frequency radio waves
through the tissue causes the tissue to heat as a result of the
tissue’s natural resistance to the radio signal. Cell destruction
or volatilization is created at the tip of the electrode as a result
of this resistance and the heat generated. The radio signal is
guided through the tissue by the active electrode leaving a
path of cell destruction and, in turn, an incision is produced.
Figure 1 presents the basic structure of a radiosurgery unit.
Electrodes 18
Radiosurgery unit is composed of two electrodes, passive
electrode which acts as an antenna to draw the radio- signals
back to the radiosurgial unit and an active electrode which is
the cutting tip of the radiosurgery unit.
Passive electrode
It has been found that closer the passive electrode to the site of
surgery, less power is required. Radio-surgical unit functions
as a mono-terminal or bi- terminal path for the radio signal.
The mono- terminal unit emits the radio signal from the active
electrode through the tissue. At this point radio-signals escape
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FIGURE 1: Basic Structure of a Radiosurgery Unit.
from the tissue and return to the unit via earth grounding of the
electrical wiring within the office. It results in an uncontrolled
radiosignal that requires more power and often gives a less
consistent cut. The bi- terminal path is more controlled and
is preferred therefore. The radio- signal is transmitted from
the active electrode through the tissue, being received by the
passive electrode and returned directly to the radio- surgery
unit. This path for radio- signal is most efficient and produces
a more stable and consistent cutting current.
There are several types of passive electrodes availableMetallic plate Metallic plate is supplied with most of the units and is placed
behind the patient’s back; it is placed in the shoulder region
which is in close proximity to the site of surgery. If this type
of passive electrode is used, placing it behind the patient head
should be avoided. Roundness of the head permits only a
small area of contact with the passive electrode. In addition,
any contact with the metallic surfaces should be prevented to
avoid small burns.
Coated/ insulated passive electrodes The enhancement of the metallic plate is provided by using
a coated or insulated passive electrode. Both the metal plate
and all surfaces are coated to eliminate the possibility of burns
or shock and this provides a more desirable type of electrode
due to safety features. It is used in the same way by placing it
behind the patient’s back in the shoulder region. Closer is the
electrode to the site of surgery, less power is needed to make
an incision.
Matellic wrist band –
Another type of passive electrode is the metallic wrist band
which is worn on the doctor’s wrist. The closeness of the
doctor’s wrist to the site of surgery means this type requires
less amount of power to create an incision. This type of
passive electrode is however cumbersome for the doctor.
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Matellic hand held rod –
It is a metallic rod held by the patient in the close proximity
of the surgical site. A wire runs from the passive electrode
to the passive terminal of the radiosurgery unit, and due to
close proximity to the surgical site, the metallic rod requires
a less power for making an incision. However, the patient is
most likely to be apprehensive with the use of this type of
electrode.
Perma- ground –
It is a passive electrode designed to eliminate the use of
visible passive electrode. Perma- ground is a self- adhesive
mylar strip which is adhered permanently to the back of the
dental chair. It can be wired to the metal base of the dental
chair which is which is usually connected to the grounding
system of the office. Radio surgery unit is also connected to
this system. This type of antenna is in fact the most desirable
system because it is permanently connected and creates no
patients awareness or apprehension.
Active electrodes –
Active electrodes are used for doing cutting of the tissue or
coagulation. They are designed in various forms according to
the function for which they are going to be utilized. Needle
like active electrodes are used for the cutting of the tissue
whereas electrodes with a greater surface area at tip are used
for coagulation. (Figure-2)
WAVEFORM TYPES AND PROPERTIES 18
There are four radiosurgery waveforms available in dentistry.
These waveforms are fully rectified filtered, fully rectified,
partially rectified and fulguration. The variety of waveform
allows control of the amount of hemostasis and choice of the
type of cut. It is important to be aware or which waveforms
machine is equipped with in order to establish the procedures
that can be safely performed,
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Fully rectified filtered waveformFully rectified filtered waveform is a pure continuous flow of
high frequency energy. The filtration results in a continuous
non-pulsating flow of current which provides micro-smooth
cutting. The fully rectified filtered waveform produces the
least amount of lateral heat and tissue shrinkage, The Fully
rectified filtered waveform resembles the scalloped incision
most and it as the only waveform that allows cutting in close
proximity to bone due to minimum amount of lateral heat
production.
Applications –
The applications for the filtered waveform include the
following
•

•

•
•
•
•
•

Biopsy procedure - due to the nature of the waveform
no coagulation is produced, thus providing a clean cut of
specimen for the pathologist’s diagnosis.
Troughing procedure - widening of the sulcus for a crown
impression around anterior teeth where the tissue is thin
and frail.
Frenectomies.
Incision and drainage.
Grafting procedures.
Mucogingival or osseous surgery.
Implant flaps.

The filtered waveform produces an incision similar to
the scalpel blade and is recommended in any application
where trauma must be minimized as much as possible. An
oscilloscope is used to measure the waveform being produced
by a radio signal. A fully rectified filtered waveform is
remunerated on an oscilloscope as a smooth un-modulated or
uninterrupted radiowave as shown in figure 3.
FULLY RECTIFIED WAVEFORM The fully rectified waveform is a full wave current that has
been modified by electronic titration; it produces cutting
with simultaneous hemostasis. When an incision is made,
cauterization occurs on either side of the electrode tip. The
fully rectified waveform does create shrinkage and additional
lateral heat and therefore should not be used in close proximity
to bone.
Applications The applications of the fully rectified waveform are as
follows•
•
•
•
•
•

Gingivectomy/ gingivoplasty like procedures.
Palatal stripping of hyperplastic palate.
Epulis removal and ridge re-contour.
Pulpotomies.
Periocoronal flap removal.
Removal of tissue exposing gum line decay.
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•

Removal of tissue around anterior composite for visibility
and elimination of ‘pink- composite’.
• Removing inter-proximal tissue for ease of matrix
placement and elimination of overhanging margins.
• Removing tissue around fractured facings and crowns for
ease of facing reconstruction.
• Removing tissue to facilitate placement of bonded bridge.
• Trough procedures for crown impression on the posterior
teeth.
Fully rectified waveform has advantage of cutting with
hemostasis. The fully rectified waveform is demonstrated as a
full wave modulated signal when viewed on an oscilloscope
as shown in figure 4.
PARTIALLY RECTIFIED WAVEFORM The partially rectified waveform is an intermittent flow of
the high-frequency current which is excellent in producing
hemostasis of the soft tissue. The partially rectified waveform
produces a great amount of lateral heat and tissue shrinkage:
therefore it is not used for coagulation in close proximity to the
bone or when performing osseous surgery. When coagulating
soft tissue, the area should first be freed of blood using gauze
or air from a syringe. The electrode, which is usually a ball or
bar in shape, is placed on the bleeding site or bleeding vessel.
Applications The applications for the partially rectified waveform include
the following:
•
•

Coagulation of soft tissue.
Desensitizing dentin and cementum from cervical
erosion.
• Leaching endodontically treated teeth.
• Drying out and sterilization of endodontic instruments.
The oscilloscope depicts a ‘half-wave’ modulated waveform
of the partially rectified waveform as shown in figure 5. The
partially rectified waveform provides excellent coagulation of
soft tissue.
Fulguration waveform
The fulguration waveform is half wave current that has
dehydrating effect on the tissue. It produces the greatest amount
of lateral heat. The fulguration waveform is for coagulation
and destruction of cyst remnants only and can be used near
the bone as electrodes do not touch tissue. The electrode
usually spear or pencil shaped is placed 0.5 mm above the soft
tissue surface, when activated, spark is produced by the initial
surge of current, this spark jumps from the electrode causing
coagulation to the point of carbonization.
Applications The applications of the fulguration waveform are as follows•

Hemostasis involving the osseous surgery.
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FIGURE 2: Various forms of active electrodes.

FIGURE 3: Fully rectified filtered waveform as seen on an oscilloscope.

FIGURE 4: Fully rectified waveform as seen on an oscilloscope.

FIGURE 5: Partially rectified waveform as seen on an oscilloscope.
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•

Removal and destruction of any cyst remanants from
biopsy and epicoectomy.
• Destruction or enucleation of any fistulous tracks.
• Coagulation of any pin point pulpal exposure.
Fulguration provides excellent coagulation and desiccation
for many clinical applications in dentistry. The ossilloscope
depicts the erratic flow of current due to highly damped
waveform of radio signal.

•
•
•

•

The active electrodes are flexible fine wires which can be
bent or shaped easily to fit any requirement.

Lateral heat
Lateral heat is the heat production to the surrounding
tissue by the radiosurgical waveform passing through the
tissue. The resistance of the tissue to radiowave will, in turn,
produce a certain amount of heat. Although small amount
of heat is tolerated by the tissue, it is important to prevent
extensive heat which could lead to the necrosis of the tissue.
The following formula is applicable to the amount of lateral
heat production,

•

It prevents seeding of bacteria into the incision site.

•

The electrodes never need resharpening and are selfsterilizing.

•

It provides a clear and improved view of the operative
site.

•

It eliminates scar tissue formation.

•

It increases operative efficiency.

		
T. + A.C. + E.F. + C.S.
		 L.H. = —————————
			
T.I.

•

It minimizes postoperative discomfort and treatments.

L.H.
T.
A.C.
E.F.
C.S.
T.I.

= Lateral Heat.
= Time.
= Amplitude of Current.
= Electrode Form.
= Current Selection.
= Tissue Impedance.

Time –
Time will affect the amount of lateral heat produced.
The slower the guidance of electrode across the tissue, the
greater the degree of lateral heat produced. The faster the
electrode moves, the smaller the degree of lateral heat
produced. Different waveforms in radiosurgery and their
properties are presented in table 1.
The ability to vary the waveform of the radio signal, together
with the combination of the different active and passive
electrodes, offers the doctor numerous advantages: 19
•
•

Precision and control of desired effect on tissue.
Ability to make an incision of any configuration without
applying pressure on tissue.

Simultaneous cut/ coagulation of small blood vessels.
Absence of thermal damage to tissue.
Absence of tissue “sticking” to electrode during bipolar
electrode coagulation.
Along with above advantages, it also provides following
benefits,

COMPARISION OF LASER, SCALPEL AND
RADIOSURGERY Incisions produced by the radiosurgery unit are similar
histologically to those produced by a scalpel. These incisions
lack thermal and mechanical artifact due to the low level
of lateral heat produced. The scalpel requires pressure on
incision with immediate bleeding and compromised surgical
visibility. Electrosurgery produces more tissue alteration and
histologic thermal artifact as a result of the increased lateral
heat produced by the low frequency radio wave of 0.5-2.9
MHz. The laser has been shown to histologically produce
char and thermal artifacts due to the increased lateral heat
and thereby increases tissue alteration. Various characteristic
features of lasersurgery, conventional scalpel surgery and
radiosurgery are given in Table 2.
RADIOSUGERY INSTRUMENTS –
A variety of radiosurgery units are available in dentistry.
The various units may vary in power from 25 to 100 watts
wit 75 to 100 watts being most desirable. The units vary in
frequency from 1.3 to 4 MHz. With less tissue destruction
found wit the use of high frequency of 4 MHz. Description
about ELLMAN radiosurgery unit is given here,

TABLE 1: VARIOUS WAVEFORMS AND THERE PROPERTIES
WAVE FORM

USAGE

Fully rectified filter
Fully rectified
Partially rectified
fulguration

Pure cutting
Cutting with hemostasis
Coagulation on soft tissue
Superficial destruction and
coagulation near bone
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TISSUE
SECTIONING
Excellent
Very good
Very poor
None

COAGULATION

LATERAL HEAT

Minimal
Very good
Excellent
Excellent for osseous
surgery

least
more
Slightly greater
greatest
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TABLE 2: COMPARISION OF LASER, SCALPEL AND RADIOSURGERY
CHARACTERISTIC
Variety of incisions
Excisions
Cutting tip
Ability to obtain biopsies
Self-sterilizing
Production of a sterilized incision
Elimination of bleeding
Healing time
Production of scar tissue
Ability to plane soft tissue

LASER
Yes
Yes
Yes*
Yes
Yes
Yes
Yes
Same
Little
Yes

SCALPEL
Yes
Yes
No
Yes
No
No
No
Same
Yes
No

RADIOSURGERY
Yes
Yes
Yes†
Yes
Yes
Yes
Yes
Same
No
Yes

* Fiberoptic wand is flexible.
† Electrode tips are bendable to desired shape.
ELLMAN18 The ELLMAN Dento-Surg 90 FFP radiosurgical unit
is a 90 watts unit operating on a vacuum tube and has a
frequency of 3.8 MHz. this unit features a fully filtered,
fully rectified, partially rectified and fulguration waveform.
It also features a linear progression power dial and weighs
7.5 pounds. Included with this unit are autoclavable handpiece, autoclavable bendable electrodes, a Vari-Tip electrode,
and an insulated, coated antenna plate. Optional accessories
include: a fingerswitch handpiece, universal blade handpiece
and bipolar forceps. This unit has UL and CSA approval and
is ADA accepted. (figure-6)

FIGURE 6: Ellman Dento-Surg Unit
The ELLMAN Surgitron Radiolase is a high frequency,
low power radiosurgical device. The unit has maximum 50
watts output and weighs 8 pounds. The instrument has a high
frequency of 4 MHz and provides a capability of precision
cutting and coagulation, as well as hemostasis with three
different waveforms provided. The radiolase has the ability
to use both autoclavable and disposable electrodes and is
available in 100 V, 120 V, 220 V and 240 V. this instrument is
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designed to comply with all FDA and all international safety
standards and is rated as IEC 601-1 as well as IEC 602-2.
CONCLUSION –
Radiosurgery is one of the recent advancement in the surgical
field. This review presents the various waveforms and
their properties, along with their applications in dentistry.
Radiosurgey has advantages over the traditional methods of
surgery, which makes it a very useful tool in surgical field.
More research is required in this direction to control and
utilize the energy within radiowaves.
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MOBILE CLINICS -BOON FOR UNDERSERVED POPULATION
Dr. Pallvi Goomer and Dr. Sumit Singla
ABSTRACT
Lack of proper dental care can worsen effects of dental caries and gum disease, cause nutritional deficiencies, and alter selfimage. Poor oral health has also been linked to various systemic conditions, such as poor outcomes of pregnancy among
expectant mothers, exasperation of diabetes, and heart disease in untreated patients.
The mobile dental clinic offer advantages such as operating in a broad geographic sphere, which wouldn’t otherwise be
possible with fixed facilities, providing community outreach, increasing personal satisfaction for geriatric patients and
dental professionals, and providing dental care to those who would otherwise not receive treatment due to some or the
other barriers. Mobile dental clinics is a good option although it requires more care as dismantling the entire set up can be
unwieldy and time consuming. This review discusses the mobile dental services, their applicability and feasibility in the
oral health-care delivery for developing country like India having a large rural population.
Key words: Mobile, Dental Care, Geriatric
INTRODUCTION
According to recent UN report, India will be first most
populous country in the world by year 2022. The technological
and economic growth over the past few decades in India has
been remarkable1. However, India ranks low in the Human
Development Index (134th among 182 countries in the year
2009) due to insufficient investment in health and education
and poor living standards2. According to the government
estimates, 29 percent people in India are below poverty line;
moreover, a more sensitive index such as the Multidimensional
Poverty Index (MPI) measures more than 55% of the Indians
as poor. India has an extensive rural population (68.8%) and
approximately, 23.5% of the urban population resides in
urban slum areas3.
Availability of dental care services are few in rural parts of
India where the majority of the Indian population resides.
Discrepancy exist between the oral health status in rural areas
and urban areas 4. The dentist-to-population ratio is 1:12,000
and is 1:30,000 in rural areas. This amounts to only 10%
dentists for 72% of the nation’s population. Poverty, nonavailability of dental services, a low literacy rate and a poor
awareness about oral health in rural areas augment the burden
of dental disease 5. For majority of Indians who suffer from
dental disease, consulting a dentist remains an elusive dream,
especially in rural areas6. Mobile and portable dental services
are a suitable option to take the sophisticated dental services
to the doorsteps of the disadvantaged population3.
HISTORICAL BACKGROUND
The concept of mobile dental clinics was introduced in 1617.
John Woodall, Surgeon General to East India Company
produced details of the contents of surgical chests that included
instruments for scaling, gum treatment and extractions6. In
1917, the Cleveland Chapter of the Preparedness League of
American Dentists presented a “dental ambulance” to the
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army in the name of Red Cross. The ambulance was operated
by four dentists and one or two assistants7. The earliest records
suggesting the utilization of “Mobile Dental Van” other than
military setting are credited to Dr. Talley Ballou, dental
director of the Bureau of Mouth Hygiene, Virginia8. Portable
dentistry began during the World War II. The dental officer
of each tactical unit was supplied one large shoulder pouch
and his assistant carried two smaller pouches, containing
instruments for emergency use in combat when M. D. Chest
No. 60 was not available. Items required for the relief of pain,
simple extractions, emergency treatment of maxillofacial
injuries and temporary fillings were included in the pouches7.
In February 1921, Dr. N. Talley Ballou was appointed as dental
director of the Bureau of Mouth Hygiene. He emphasized on
oral health education and proper brushing, reduction of sweets
and regular visits to the dentist. He propagated the awareness
programme in his mobile dental van3 .
GOALS AND APPLICATION OF MOBILE DENTAL
SERVICE
The main goal of the mobile dental clinics is to provide basic
oral health care services to all the sections of the society.
Due to shortage of dental health facilities in rural areas such
portable units can solve the basic dental problem to a great
extent. It is a boon to geriatric and people with disabilities for
whom travelling is a major issue. Mobile Dental Van (MDV)
removes the barrier of accessibility and improves the care of
underprivileged populations9. Lower cost of dental treatments
is a big advantage to the lower socioeconomic strata of the
society. Thus, mobile clinics are now an integral part of all the
dental health schools10.
Mobile dental clinics are an alternative strategy to provide
oral health care. Unlike stationary dental clinics, mobile
clinics provide greater physical access to dental care for
medically underserved populations in poor urban and remote
ASIA PACIFIC DENTAL JOURNAL, Vol. 4, issue 2, April to June 2017

rural communities, and many existing mobile dental clinics
offer basic services at lower or no cost to the user11.
Practical application of mobile, portable or hybrid systems
may be performed in various situations, such as providing
oral health education to children, screening of the population
for various dental diseases, school and community dental
health program, providing dental services to people who
are underprivileged and staying in inaccessible area, and
supplementing the medical services in case of any emergency
relief situation3. Mobile dental services eliminate the
transportation barrier by bringing the service to the client.
The portable dental chair provides a greater assistance to
handicapped patients staying in those out of reach places.
They make it possible for the geriatric patients to receive the
basic dental care they deserve. The mobile dental services also
enable care for the elderly in their homes or care facilities6.
The success of mobile dental clinics is based on the trust
between the oral health service providers, community-based
organizations and the community5.
DENTAL
CARE
FOR
UNDERPREVILEGED
CHILDREN
Provision of basic dental care for young children can be
practiced in a mobile van if treatment is not very extensive
and if the child is cooperative. This is particularly helpful in
areas where there are limited numbers of pediatric dentists or
in rural areas where dental clinics or practices are not easily
geographically accessible. Oral health care services can be
provided to children using portable equipment in their school
or on mobile vans. Each type of setting has a unique set of
challenges. Services may be targeted to schools with a high
proportion of low-income/ underprivileged students in rural
areas. Services may include dental screenings, preventive care
such as dental sealants or topical fluoride, or comprehensive
care such as restorations or extractions. Some programs
may be part of multidisciplinary health clinics that provide
immunizations, vision and hearing screenings, or general
health care. Service schedules vary from a few times each
week to one day every four to eight weeks, one day every six
months, one week during a year, or other intervals12.
CONCLUSION
The mobile dental clinic is an underutilized resource for
helping the nation reduce disparities and achieve the aim
of improving care, improving health and saving health care
costs. People residing in rural areas have been found to have
more unmet dental needs and lower dental service utilisation
rates than those in urban sites. In a developing country like
India where there is still a large number of rural population
that cannot access the basic dental care services, mobile
dental clinic is a boon for underprivileged population. Mobile
dental service is an effective adjunct to the dental colleges
and hospitals to impart basic oral health services to geriatric
patients and those living in rural areas.
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Maxillary intercanine width and its relationship with
facio-maxillary reference points: Useful tool in forensic
dentistry for 2-D reconstruction of face
Dr. Esha Garg, Dr. Satya Arya, Dr. Arpit Sikri, Dr. Chetan Pathak, Dr. Salil Pawah, Dr. Neha Jain
ABSTRACT
Objective: - This research evaluates the role of maxillary intercanine width in the 2D reconstruction of the face and to
determine the relationship of maxillary intercanine width with other facio-maxillary parameters.
Materials and Methods: The study comprised of 240 North Indian subjects‑120 males and 120 females with normal
dentition whose ages ranged from 18 to 32 years. Five parameters were measured– intercanine width, inter pupillary
distance, inner & outer intercanthal distance and interalar distance. All the measurements were carried out with a digital
Vernier caliper having resolution of .02 mm. The bizygomatic width was measured from posterior‑anterior view. Each
measurement was carried out thrice to reduce the possibility of errors. The results obtained were subjected to statistical
analysis to find the relationship of maxillary intercanine width with other facio-maxillary parameters that helped in 2-D
reconstruction of face.
Results: The results of our study showed Intercanine width has a significant relationship with facio-maxillary parameters.
The width varied with age and gender. Conclusion: Our study concluded that Intercanine width can be a useful parameter in
the 2-D reconstruction of face as it shows significant relationship with faciomaxillary reference point such as interpupillary
distance, inner and outer intercanthal distance, interalar distance and bizygomatic width.
Key words: 2-DFacial reconstruction, forensic dentistry, maxillary intercanine width.
Introduction
Proper knowledge about relationships between the various soft
tissues of the face and the skull is important for craniofacial
identification techniques, for many medical surgeries and
for medicolegal cases.[1]Personal identification of skeletal
remains is an integral part of archaeological and many medicolegal examinations in forensic medicine. The identification of
remains by various techniques gains utmost importance in
cases of mass fatality like in earthquakes, tsunami, cyclones
and flood etc., where the large number of bodies are damaged
beyond recognition.[1-3] In such situations, where only
fragments of skeletal remains are found for e.g. fragment
of the jaws, in that kind of situations only the odontometric
features will help in recognition of the individual from the
remains. Identification of an Individual is classified as certain,
probable, possible or excluded. [2, 4] Facial reconstruction is the
building of the face of an individual either in 2 dimensional
or 3-D on to the skull and has been used primarily in the
forensic field for identification of skeletal remains. Krogman
and Iscan stated that “The skull is the matrix of the living
head; it is the bony core of the fleshy head and face in life”. [2]
Teeth are the hardest and chemically inert tissues in the body.
They are known to resist various post‑mortem, mechanical,
chemical, physical and thermal types of damage. Besides,
they are also readily identified by their specific morphological
features and do not need special dissection. Therefore, teeth
are commonly used elements in identifying anthropological,
genetic, odontologic, evolutionary and forensic investigations
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among living and non‑living population. [5, 6] The study of
permanent Maxillary Canine teeth offers certain advantages.
These teeth are less affected by periodontal diseases and are
also less exposed to plaque and calculus. Over and above,
maxillary canines are the last to be extracted with respect
to age. The construction of complete dentures is based on
valuable clinical parameters such as the combined width
of maxillary anterior teeth, especially when pre‑extraction
records are not available.[2,7] According to previous studies
intercanine width is known to correlate well with several
facial measurements.[8] However, there seem to be conflicting
views on the value of such estimation. The aim of this present
study was to estimate whether intercanine width can be used
to determine interpupillary distance, intercanthal distance,
interalar distance, bizygomatic distance and then to evaluate
the possible application of these findings for use in forensic
dentistry and thereby 2Dreconstruction of the face.
Materials and Methods
The study comprised of 240 North Indian Subjects who
reported to the Department of Oral Medicine and Radiology
for routine dental checkup or wanted Oral prophylaxis. Out
of 240 North Indian subjects, 120 were males and 120 were
females. We divided both the genders into three age groups, i.e.
18‑22, 23‑27, 28‑32 respectively. We selected all the subjects
between ages ranged from 18 to 32 years because facial
growth is complete at the end of this period. Informed consent
was taken from all the subjects. All the subjects included in
ASIA PACIFIC DENTAL JOURNAL, Vol. 4, issue 2, April to June 2017

this study had complete permanent dentition with ideal arch
form and alignment of teeth. Subjects having developmental
anomalies like peg lateral tooth, presence of supernumerary
teeth, mesiodens, retained deciduous teeth were excluded.
Patients having history of previous orthodontic treatment or
extraction of any tooth except third molars, congenital facial
defects like cleft lip or cleft palate, presence of restoration,
presence of crowding, diastema, rotation, tooth fracture,
proclination and retroclination and gingival inflammation
or hypertrophy were also excluded from this study. After
proper both extraoral and intraoral clinical examination of
all the subjects were measured four facial parameters: - inner
intercanthal distance, outer intercanthal distance, inter alar
width and interpupillary distance with digital Vernier caliper.
After measuring four facial parameters, we did posterioanterior cephalogram of all the patients and measured
bizygomatic width. Inter canine width of all the subjects
were measured on the casts made by a high quality alginate
impression using a digital Vernier caliper. Three investigators
measured all the parameters independently.
Measurement of inner inter canthal distance
We allowed all the subjects to seat comfortably and relaxed
on the dental chair in an upright position with the head resting
firmly against the head rest. The inner inter canthal distance
was measured with the help of digital vernier caliper from
the medial angle of left to the medial angle of right palpebral
fissure. The determination of inner intercanthal distance
was done by bringing the recording parts of the caliper just
in contact with the medial angle of the right and left inner
palpebral fissure, without applying pressure [Figure 1].
Measurement of outer inter canthal distance
The outer canthal distance was measured from the lateral
angle of left to the lateral angle of right palpebral fissure. The
distance between these two points was measured by bringing
the recording parts of the caliper just in contact with the lateral
angle of the right and left palpebral fissure, without applying
pressure [Figure 2].
Measurement of interpupillary distance
We advised all the subjects to look straight without laying
much pressure on the eyes. The distance between the center
of the pupils was measured using a digital Vernier caliper, by
placing two marks with the help of scales vertically just at the
position of the center of the pupil [Figure 3].
Measurement of inter‑alar width
The inter‑alar width was measured by using the external
width of the nose at the widest point. The distance between
these two points was measured with the help of vernier
caliper without applying pressure on the nose. While doing
measurements, all the subjects were asked to stop breathing
momentarily, in order to avoid any changes in the shape of the
nose. [Figure 4].
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Measurement of inter‑canine width
Inter‑canine width was measured from the casts made by
a high quality alginate impression using a digital Vernier
caliper having a resolution of 0.01 mm, between incisal edges
of canines [Figure 5].
Measurment of bizygomatic width
Bizygomatic width was measured from postero-anterior view
by measuring the distance between most lateral positions in
zygomatic arch (Prima console software in Allengers-Alldent
HF machine) [Figures 6].
All the measurements were subjected to statistical analysis.
Analysis of variance and Pearson correlation of study
variables was established. Regression analysis was also
performed to predict the study variables by intercanine width.
The Statistical software namely SAS 9.2,SPSS 15.0, Stata
10.1, MedCalc 9.0.1, Systat 12.0 and R environment version
2.11.1 were used for the analysis of the data.
Results
We calculated the mean of different variables i.e. inner
inter‑canthal distance, outer inter‑canthal distance,
interpupillary distance, interalar distance, bizygomatic
distance and intercanine width in different age groups as
shown in Tables 1 and 2. In our study most of the reference
points were comparatively more in males than in females
except inner inter‑canthal distance, outer inter cantal distance
and bizygomatic width in the age group 23‑27 and28‑32 years
[Tables 1 and 2].
In males, Pearson correlation showed
• There was a highly significant association of intercanine
width with inter pupillary distance, outer and inner
intercanthal distance and interalar width and moderately
significant with bizygomatic width in the age group
18‑22 [Table 3]
• There was a moderately significant association of
intercanine width with inter pupillary distance, inter
alar width and non-significant with outer inter‑canthal
distance, inner intercanthal distance and bizygomatic
width in the age group 23‑27 [Table 3]
• There was a highly significant association of intercanine
width with inter pupillary distance, suggestive significant
with inter alar width and non‑significant with outer
inter‑canthal distance, inner inter‑canthal distance and
bizygomatic width in the age group 28‑32 [Table 3].
In females, Pearson correlation showed
• There was a moderately significant association of
intercanine width with inner inter‑canthal distance,
interpupillary distance, suggestive of significant
association with bizygomatic width and non‑significant
with outer inter‑canthal distance and interalar width in
the age group 18‑22 [Table 4]
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Figure 1

Figure 2

Figure 4
•

There was a highly significant association of intercanine
width with inter pupillary distance, moderately significant
with outer inter‑canthal distance, inter‑alar distance and
non‑significant with inner inter‑canthal distance and
bizygomatic distance in the age group 23‑27 [Table 4]
There was a highly significant association of intercanine
width with outer inter‑canthal distance and bizygomatic
width, moderately significant with inter pupillary
distance, inner inter‑canthal distance and non‑significant
with inter‑alar distance in the age group of 28‑32 [Table
4].

•

Prediction analysis showed the regression equation to
predict the various reference points with intercanine
width
Reference point to be detected = Constant + Beta‑coefficient
×intercanine width
Where constant and Beta‑coefficient are fixed values [as by
Tables 5 and 6] and intercanine width varies from subject to
subject. For example, for females in 23-27 age group‑Inter
pupillary distance = 10.07 + 1.54 × inter canine width [Tables
5 and 6].
Discussion
With an increase in the number of natural, as well as manmade disasters like earthquakes, floods, wars, riots etc. the
need to correctly identify the remains of dead individuals have
increased and played great importance in forensic dentistry.[1-3]
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Figure 3

Figure 5

Figure 6

Although in forensic dentistry, both maxillary and mandibular
canines play an very important role in personnel identification
and determination of sex. Numerous studies had been done
in past on maxillary canines for determination of sex. In
Forensic cases, it is common to recover partial remains like
fragmented skull, jaws and other bones of the body. The teeth
being one of the strongest human tissues are known to resist
a variety of ante-mortem and post-mortem insults and are one
of the most commonly recovered remains. [2-6] But the aim of
our study to use intercanine width for 2-D reconstruction of
face. We aimed to see whether intercanine width measured
on patient’s cast can be used to determine various facial
reference points. This is first study done in North India and
although similar study was done in south India by Peeyush
Shivhare et al, but the results of our study was different from
their study especially in males. We had divided subjects
into three age groups in both males and females because
literatures showed variability in intercanine width with age.
In males, Pearson correlation of maxillary intercanine width
with interpupillary distance, outer inter‑canthal distance,
inner inter‑canthal distance, inter‑alar width of age group
18‑22, interpupillary distance in age group 28-32 showed a
high degree of significance with P < 0.01. Pearson correlation
of maxillary intercanine width with bizygomatic width for
age group 18-22, interpupillary distance, interalar width
in age group 23-27 and interalar width in age group 28-32
showed a moderate significance and non-significance with
outer inter‑canthal distance, inner inter‑canthal distance,
bizygomatic width in age group of 23-27 and 28-32 years. In
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females, Pearson correlation of maxillary intercanine width
with Interpupillary distance in age group of 23-27 years,
outer inter‑canthal distance, bizygomatic width in the age
group of 28-32 showed a high degree of significance with P
< 0.01. Pearson correlation of maxillary intercanine width
with inner inter‑canthal distance, interpupillary distance,
bizygomatic width for age group 18‑22, interalar width, outer
intercanthal distance for age group 23‑27, inner inter‑canthal
distance, interpupillary distance for age group 28‑32 showed
a moderate significance or suggestive significance and nonsignificant with outer intercanthal distance, interalar width
in the age group of 18-22 years, inner intercanthal distance,
bizygomatic width in the age group of 23-27 years and
interalar width in the age group of 28-32 years. These findings
reveal that these parameters are influenced by the differences
in the size of the jaws, the teeth and the overall facial form
of both males and females. The limitation of this study was
resiliency of the soft‑tissues. Hence, additional studies are
required where bony landmarks can also be taken as reference
points, in which case, it will be perhaps more reliable. The
correlation between intercanine distance with other faciomaxillary parameters can be a future prospectus for the basis
of personnel identification or two dimensional reconstruction
of face that may be used as important tool in forensic dentistry
apart from prosthodontic field where certain facial parameters
are used to measure the width of maxillary anterior teeth. [8-11]
Conclusion
Results of our study concluded that inter canine width can be
useful tool for prediction of various facial reference points but
not in all geographical areas, as this study was purely limited
to North Indian population. This is the first study of its kind
in North India.
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PREVALENCE OF CLASS II DIVISION 2 MALOCCLUSION IN GUJARATI
COMMUNITY
Prof. Dr. Amish Mehta, Dr. Tanu Srivastava
ABSTRACT
Aims and Objectives: To find the Prevalence of class II division 2 Malocclusion in Gujarati Community.
Materials and Methods: Subjects for the study were taken from faculty of dental sciences Dharamsinh Desai University.
The sample consisted of 500 students studying in Dharamsinh Desai University with the mean age of 18-22 years. DDU
has students from length and breadth of the State of Gujarat with varying frequency and hence, they were presumed to
represent the cross section of the general populace.
Results: The results showed 141 subjects having class II division 2 malocclusion among 500 subjects. Most common
features found in our study were retroclined central incisors, deep mentolabial sulcus, decreased lower anterior facial
height, deep overbite. Other features such as poorly developed cingulum on upper incisors, thin incisor sin labiolingual
dimension, high lip line and hyperactive mentalis were also found which were otherwise not found in other studies. The
results thus obtained can elicit questions and queries culminating into further research.
Conclusion: In our study our of 500 samples 141 had class II division 2 malocclusion with frequency of 28.2%
KEYWORDS: RETROCLINED INCISORS, CLASS II
INTRODUCTION
An aligned detention contributes to the health of the oral cavity
and Stomatognathic system, influencing the personality of
the individual. Malocclusion compromises the health of oral
tissues and also can lead to psychosocial problems.
The Health care system gets burdened by increase in prevalence
of the Diseases and Disorders. To estimate the quantum of
resources required to address Health problems, to plan and
execute the activities thus, demands that the prevalence and
the causative factors are known first hand. The demand for
orthodontic treatment is ever increasing, firstly due to higher
incidences and awareness as well as Aesthetics being on
the front ranks of hierarchy of Societal and Professional
interactions of one’s life. Therefore, the epidemiological data
on the prevalence of malocclusion is essential.
The prevalence of malocclusion has been reported to vary
from 11% to 93%. These significant variations may depend
on differences in registration methods, ethnic origin, social
class, or age of the examined subjects. However, diagnostic
criteria are the key factor determining the prevalence of
malocclusion.
Normalcy is a range. Occlusion can deviate from ideal within
that range and still ne normal. Hence, Malocclusion is a
deviation/s from normal range of occlusion. It can, not be
ideal, but still be normal. The teeth are in abnormal position
in relationship to the basal bone of the alveolar process, to
the adjacent teeth and/or to the opposing teeth. According
to Angle, “Occlusion is the normal relation of the occlusal
inclined planes of the teeth when the jaws are closed.” ANGLE
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(1899) devised a classification based on permanent first molar
relationship. His method disregarded the relationship of
the teeth to the face and although malocclusion was a three
dimensional problem, Angle’s system had only taken into
account antero-posterior deviations in the sagittal plane.
When reliability was tested, between examiner errors as well
as within examiner errors in categorizing Angle Class II,
Division 2 malocclusion was relatively high. Also there was
difficulty associated with asymmetry between left and right
sides, or those where tooth movements had occurred because
of factors such as crowding and premature loss of deciduous
teeth.
The survey has been conducted at faculty of dental sciences
Dharamsinh Desai University.
The purpose of conducting this survey is to find the prevalence
of class II Division 2 malocclusion in Gujarati community.
The results thus obtained can elicit questions and queries
culminating in to further research.
The aim of this study was to determine the prevalence of class
II division 2 malocclusion in the local population of Gujarat.
MATERIALS AND METHODS
Subjects for the study were taken from faculty of dental
sciences Dharamsinh Desai University. The sample consisted
of 500 students studying in Dharamsinh Desai University with
the mean age of 18-22 years. DDU has students from length
and breadth of the State of Gujarat with varying frequency
and hence, they were presumed to represent the cross section
of the general populace.
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The patients were examined using sterile mouth mirror and
flash light. All occlusal relationships were evaluated at a
centric occlusion position, which was achieved by asking the
subject to swallow and then to bite on his or her teeth together.
The occlusion was then classified into normal occlusion or
malocclusion using the first permanent molars as described
by Angle. The cheeks were fully retracted to obtain a direct
lateral view of the dentition in occlusion on each side.
The criteria for selection of subjects were as follows:All permanent teeth present in each arch and in a sufficient
state of eruption.
No obvious history of orthodontic treatment in either arch.
No large coronal restoration that might have altered both
coronal shape and size.
A survey form was prepared consisting of dental as well as
facial features. All the students were examined by a single
operator after obtaining the informed consent from the
subjects. Approval to conduct the study was received from
the university. Collected data were tabulated and analysed
statistically
RESULTS
In our study our of 500 samples 141 had class II division 2
malocclusion with frequency of 28.2% as shown in Table
1.Type of facial form as shown in (table 3), among class II
division 2 subjects has euryprosopic facial form, 81 had

mesoprosopic facial form and 7 had leptoprosopic facial form.
Among class II division 2 subjects (table3), 37.6%
had euryprosopic, 57.4% mesoprosopic and 5.0% had
leptoprosopic facial form. 31.9% had brachycephalic head
shape, 64.5% had mesocephalic head shape and 3.5% had
dolicocephalic head shape.
DISCUSSION
Class II division 2 is a distinct clinical entity and is a more
consistent collection of definable morphometric features
occurring simultaneously. Class II division 2 malocclusion
comprises the unique combination of deep overbite,
retroclined incisors, class II skeletal discrepancy, high lip
line with strap like activity of lower lip, and active mentalis
muscle. This is accompanied by particular morphometric
feature such as poorly developed cingulum on upper incisors
and crown root angulation.
The age of the subjects in the sample studied ranged from
18–22 years. This age range was a criterion for two main
reasons: first, reliable assessment of the occlusion must be
made on the permanent dentition only as individual variation
in dental patterns at the mixed dentition stage may modify
the occlusion; second, reliable appraisal of the occlusal status
must be made after total cessation of craniofacial growth and
development.
In our study we found 48.9% central incisors retroclined
which is in concordance with the study done by Robertson

TABLE 1: OVERALL RESULTS

Deep bite
Retroclined Incisors
Central Incisors Retroclined
Lateral Incisors Retroclined
Palatally Displaced Lateral Incisors
Central And Lateral Incisor Retroclined
Central , Lateral And Canine Retroclined
Receded Chin
Deep Mentolabial Sulcus
Decreased Lower Anterior Facial Height
Poorly Developed Cingulum On Upper Incisors

Class I
Malocclusion
24
0

38
12
26
9

Class II Div 2
pattern
36
115
56
37
9
7
6
20
77
42
62

Class II Div 2
malocclusion
20
26

Class III
malocclusion
0
0

7
50
16
8

0
0
0
0

TABLE 2: FREQUENCY OF MALOCCLUSION
Malocclusion
CLASS II DIV 2
Other type
Total

Frequency
141
359
500
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Percentage
28.2
71.8
100.0
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and Shwarz et al. Deep overbite was found to be present in
maximum subjects which is in concordance with the study
done by peck et al, Mills et al and shwarz et al.
Peck et al (1998) described characteristic smaller than average
teeth when measured mesiodistally emphasizing similar
observation made by Beresford(1969) and by Robertson
and Hilton(1965) which found these teeth to be significantly
‘thinner’ in labiolingual dimension. Similarly results were
found in our study.
In our study, Class II division 2 has a forwardly rotating
mandibular development which contributes to deep bite,
chin prominence and reduced lower facial height which is
in concordance with the study done by Creekmore TD and
Profitt WR.
Deep mentolabial sulcus was found to be maximum among
class II division 2 subjects which is supported by Hartsfield
JK Jr study in 2011.
Reduced lower facial height has an influence on the
position of lower lip relative to upper incisors and an
increase in masticatory muscle forces reported by Quinn
and Yoshikawa(1985). Ballard(1963), Houston(1975),
Mills(1982) and others considered that a high lip line and lip
morphology and behaviour were the main aetiological factors
in class II division 2 malocclusion which we also found in our
study as 110 subjects had high lip line.
We also found other significant features such as poorly
developed cingulum on upper incisors, thin incisors in
labiolingual dimension and hyperactive mentalis muscle
which were not found in any other study.
CONCLUSION
Class II division 2 phenotype varies in the occurrence of its
components. Among Class II division 2 traits common in
caucasians, in our study we found significant collection of
definable morphometric features. Among the Retroclined
Incisors, Central Incisors were the most commonly
retroclined incisors due to the palatal position of the Crown
or forward position of the apices of these teeth. It includes the
contribution of active Lip muscular pressure to bimaxillary
incisor retroclination and the resting pressure from the lower
lip on the maxillary incisors, higher than the pressure exerted
by the upper lip, leading to retroclination of the incisors.
Increased overbite was reported as the cause was the reduced
posterior dentoalveolar height, deep mentolabial sulcus,
decreased lower anterior facial height, hyperactive, mentalis
muscle and poorly developed cingulum on upper incisors.
However traits usually found prevalent in Class II division 2
of Caucasian population were found to have zero incidence
in our sample. The prevalence of Class II division 2 however
has been reported to be low in Indian Population. Statistically
speaking in a low incidence, the dispersion of data over
small sample size can be misleading giving true negative and
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false positive results like high incidence and low prevalence.
Hence for uniform dispersion of such traits with Class II
division 2 subjects, a large sample size would elicit more
reliable interpretation. We recommend same study should be
conducted by expanding sample size.
REFERENCES
1.
2.

3.
4.

5.

6.

7.

8.

9.

10.
11.

12.
13.

14.

15.
16.

17.

Angle EH. Classificaiton of malocclusion. Dent Cosmos
1988;41:248-64.
Tang ELK, Stephen HY Wei. Recording and measuring
malocclusion. A review of the literature. Am J Orthod Dentofac
Orthop 1993;103:344-51.
McCall JO. A study of malocclusion in preschool and school
children. Dent Items Interest 1944;131-33.
Björk A, Krebs AA, Solow B. A method for epidemiological
registration of malocclusion. Acta Odontol Scan 1964;22:2741.
Gravely LD, Johnson DB. Angles’s classification of
malocclusion: an assessment of reliability. Br J Orthod
1974;1(3):79-86.
Brzroukov V, Freer TJ, Helm S, Kalamkarov H, Sardoinfirri J,
Solow B. Basic methods for recording malocclusion traits. Bull
World Health Organ 1979;57(6):955-61.
Chukwudi ochi onyeaso. Prevalence of malocclusion among
adolescents in Ibadan, Nigeria. Am J Orthod Dentofac Orthop
2004, 126;604-7.
P.A.Mossey. The Heritability of Malocclusion: part 2. The
influence of Genetics in Malocclusion.British Journal of
Orthodontics, vol 26;1999-195-203.
Joseph Ghafari, Ramzi V. Haddad. Cephalometric and dental
analysis of class II division 2 reveals various subtypes of the
malocclusion and the primacy of dentoalveolar components.
Semin Orthod 2014;20:272-286.
RobertsonNRE,HiltonR. Feature of the upper central incisors in
ClassII, Division2. AngleOrthod. 1965;35:51–53.
Peck S,PeckL,KatajaM. ClassII Division2 malocclusion: a
heritable pattern of small teeth in well-developed jaws. Angle
Orthod. 1998;68:9–20.
Strang RHW.ClassII, Division2 malocclusion. Angle Orthod.
1958;28:210–214.
Renfroe EW. A study of the facial patterns associated with
Class II , Division 1 and ClassII, Division 2 malocclusions.
Angle Orthod. 1948;111:12.
CreekmoreTD. Inhibition or stimulation of the vertical growth
of the facial complex: its significance to treatment. Angle
Orthod. 1967;37:285–297.
Proffit WR.On the aetiology of malocclusion. Br JOrthod.
1986;13:1–11.
Lapatki BG,KlattA,Schulte-MontingJ,JonasIE. Dentofacial
parameters explaining variability in retroclination of the
maxillary central incisors. J OrofacOrthop. 2007;68:109–123.
Lapatki BG, Mager AS, Schulte-Moenting J, Jonas IE. The
importance of the level of the lip line and resting lip pressure in
ClassII, Division2 malocclusion. J DentRes. 2002;81:323–328.
36.

ASIA PACIFIC DENTAL JOURNAL, Vol. 4, issue 2, April to June 2017

18. Hitchcock HP.The cephalometric distinction of ClassII,
Division 2 malocclusion. Am JOrthod. 1976;69:447–454.
19. Fletcher GGT, Ortho D. The retroclined upper incisor. Br J
Orthod. 1975;2:207–216.
20. Maj G, Lucchese P. The mandible in ClassII, Division 2. Angle
Orthod. 1982;52:288–292.

ASIA PACIFIC DENTAL JOURNAL, Vol. 4, issue 2, April to June 2017

Prof. Dr. Amish Mehta
Dr. Tanu Srivastava

B.D.S. (3nd year Resident)*
Post Graduate Student,
Department of Orthodontics and Dentofacial Orthopaedics,
Faculty of Dental Sciences, Dharamsinh Desai University,
Nadiad. E-mail: tanusrivastava47@gmail.com

25

Difference in the Perception of Bidentoalveolar
Protrusion Lip Profile and Pout amongst Laymen, Dental
Surgeons and Orthodontists
Prof. Dr. Amish Mehta, Dr. Lavina Jagtiani
ABSTRACT
Aims and Objectives:To analyze and evaluate the aesthetic appeal of the given bimaxillary silhouettes on a visual analogue
scale among three groups of raters.
Materials and Methods:This photographic study consisted of a right profile photograph of a patient with acceptable
bidental protrusion which was then manipulated for varying lip pouts using the Dolphin Imaging Software. Digital
cephalometric tracing was done which was later superimposed onto the right profile photograph of the selected subject
and saved. In totality, 14 such digitally altered computer generated images were generated and converted into silhouettes.
401 participants with different educational backgrounds were asked to rate the silhouettes based on their aesthetic appeal
on a 7-point VAS (visual analogue scale). Correlations between the perceptions of the above mentioned three groups were
evaluated.
Results:As the protrusiveness of the profiles was enhanced in terms of lip pout, their appeal diminished.The upper lip is
considered to be the most contributing feature to one’s facial attractiveness, leaving ‘nose’ on the far end of the spectrum.
As far as the profile perception was concerned, a flat or straight or otherwise orthognathic profile is most sought after
amongst the Gujarati population at present.As the category changes, perceptions also change significantly (p<0.001).
Laymen have proved to be less discerning of minor variations in the silhouettes compared to orthodontists and general
dentists.
Conclusion:The public’s evaluation of a person’s profile is very similar to, but less discriminating than, the perceptions of
the two specialty groups.
KEYWORDS: Bimaxillary protrusion; Facial Aesthetics; Silhouettes
INTRODUCTION
Perception of beauty, per say, is a subjective feeling.1 In 1878,
Margaret Wolfe Hungerford published a simple but insightful
phrase in her novel ‘Molly Bawn’ that was to be quoted so
often that it has almost become cliché: “beauty is in the eyes
of the beholder”. 2The 18th century philosopher Alexander
Baumgarten, who established esthetics as a distinct field of
philosophy, coined the term, which is derived from the Greek
word for sensory perception (aisthesis).3 The philosopher
Pascal commented, “Had Cleopatra’s nose been shorter, the
whole face of the world would have changed!”4
of beauty by another. Aesthetic criteria appear to have been
defined in almost all cultures, but several findings suggest
that the perception of beauty may be innate and, additionally,
universal or crosscultural.6-7
Donald H.Enlow and Mark G.Hans reported that no two
faces are the same, not even those of identical twins. Every
individual face is unique, exquisite and custom made original.
Our minds, right from early infancy, have been programmed
so as to seek out specific prototypes, which trigger strong
perceptual responses and are thus appealing.Prototypes, such
as averages, are recognized faster and therefore create higher
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nervous excitation. Accordingly, Langlois and Roggman
(1990) and Langlois et al. (1994) proposed that averageness
is attractive (a face is perceived as attractive when its facial
gestalt (form) is close to the average or mean of a population
of faces).8-9
Within each race and sex there appears to be a balance of
facial features that are viewed by the majority as being
‘pleasing to the eye’.7Robert Ricketts, in one of his studies
in 1982,attributed the perception of beauty to the ‘Golden
Proportion’, that gives each entity its exquisiteness. As per
this, the ratio of the smaller section to the larger section is the
same as that of the larger section to the whole. Mathematically,
it is expressed as 1.618:1 or 1:0.618. This study strongly
suggested that the perception of beauty can be made scientific
rather than the need to resort to subjective interpretations.
People seem to share a common basis for aesthetic judgment
regardless of nationality, age, sex, or occupation .10-11 Audiovisual, digital and print media, all influence our idea of facial
stereotypes on a daily basis.12-13
With the above background, this study was undertaken as a
pilot study to evaluate the perception of beauty of the people of
Central Gujarat. Differences have been found in judging facial
ASIA PACIFIC DENTAL JOURNAL, Vol. 4, issue 2, April to June 2017

attractiveness between orthodontists and non orthodontists in
earlier studies(Knight and Keith 2005; Maple et al.,2005).1417
In order to bridge this gap and help orthodontists and
other dental health care professionals provide a successful,
satisfactory aesthetic treatment outcome, we have attempted
this study,putting the following null hypothesis to test:
There is no difference between the perception of beauty of the
following group of people: - (a) orthodontists, (b) laymen and
(c) general dentists.
The aim of this study is to analyze and evaluate the aesthetic
appeal of the given bimaxillary silhouettes on a visual
analogue scale among the above mentioned three groups.
Enhancement of one’s aesthetic appeal is one of the key
reasons for patients seeking orthodontic treatment.18-22 Hence
it is of utmost importance that there be a sense of congruency
between the aesthetic sensibilities of the general public, the
referring dental surgeon and the orthodontist.
Bimaxillary protrusion is a condition characterized by
proclined upper and lower incisors and an increased
procumbency of the lips.23 The position of the lips, as
determined by maxillomandibular protrusion or retrusion, by
dental protrusion or retrusion and/or by lip thickness have a
significant influence on facial attractiveness perception.
Judging facial esthetics via photographs on
visual analog scale (VAS) has been demonstrated
to be a valid and reliable method in the past.2426
However, in this study, in order to eliminate
the bias arising from factors like shape, colour,
distance from other structures etc, silhouettes
have been used. The term “silhouette” has been extended to
describe the sight or representation of a person, object or scene
that is backlit, and appears dark against a lighter background.
This study intends to evaluate and correlate the perceptions of
the above mentioned three groups (i.e., orthodontists, dental
surgeons, laymen) which will in the long run enable us to plan

and render better oral health care and oral health care policies
related to enhancement of quality of life.
MATERIALS AND METHODS
This study employed the photograph of a patient with
bimaxillary protrusion who reported to the department of
Orthodontics and Dentofacial Orthopaedics, Faculty of
Dental Science, D.D.U, Nadiad, with the chief complain of
forwardly placed upper and lower front teeth.
Four such patients with bidental protrusion were selected,
out of which the most appropriate and acceptable bidental
protrusion was sought out by Peer Assessment Rating method,
by the post graduates and intern students posted at that time in
the dept. of Orthodontics and Dentofacial Orthopaedics. Right
profile photograph of the above selected patient was then
manipulated for varying lip pouts using the Dolphin Imaging
Software. Digital cephalometric tracing was done which
was later superimposed onto the right profile photograph
of the selected subject and saved. 14 such digitally altered
computer generated images were generated of which, 13 were
manipulated with 1 mm of protrusion or retrusion at a time,
and 1 was the original bidentoalveolar protrusive image of the
selected subject.
These 14 images were then converted into silhouettes to
eliminate any degree of bias, using the Picasa software. Due
consent was taken from the patient for the same.
The following bimaxillary image of the patient, selected
for the study, was manipulated using the Dolphin Software,
which was later transformed into silhouettes via Picassa.
RESULTS
In toto, 402 raters had participated in the study and were
asked to fill up the questionnaires.
Of the 402 responses, one answer sheet was incomplete
leaving us with 401 total feedbacks.45.4% of the participants
were dental surgeons, 42.4% laymen and 12.2 % were

Table 2. Feature contributing Most to facial attractiveness
Feature Contributing Most to facial attractiveness
Nose
Upper Lip
Lower Lip
Chin
Category

Dental Surgeon
Laymen
Orthodontists

Total

Pearson Chi-Square

Value
27.317

24
13.2%
39
22.9%
1
2.0%
64
16.0%
Df
6
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122
67.0%
102
60.0%
42
85.7%
266
66.3%

9
4.9%
0
.0%
0
.0%
9
2.2%

27
14.8%
29
17.1%
6
12.2%
62
15.5%

Total
182
100.0%
170
100.0%
49
100.0%
401
100.0%

Exact p-value
<0.001
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Table 3. Feature contributing Least to facial attractiveness
Feature contributing Least to facial attractiveness
Nose
Upper Lip
Lower Lip
Chin
Category

Dental Surgeon

67
36.8%
45
26.5%
36
73.5%
148
11.5%

Laymen
Orthodontists
Total
36.9%
Pearson Chi-Square

Value
1.053E2

40
22.0%
6
3.5%
0
.0%
46
25.9%
df
6

orthodontists.
When asked which feature contributed most to facial
attractiveness, 67% dental surgeons opted for the upper lip.
60% laymen also voted for the same feature which was again
in agreement with 85.7% of orthodontists.We used the Pearson
Chi-Square test to assess the significance of this result which
turned out to be significant. i.e., p <0.001.
Next the raters were asked to point out which feature
contributed least to the overall facial attractiveness. Here
there was agreement between the views of the dental surgeons
and the orthodontists. 36.8% dental surgeons and 73.5%
orthodontists rated nose to be the least appealing feature while
45.9% laymen opted for the chin as the least contributing
feature.
However, overall, 148 out of 401 raters (36.9%), voted for
nose to be the least contributing feature to facial attractiveness.
The Pearson Chi-Square test showed p value <0.001
Among the factors contributing to facial attractiveness,
UPPER LIP was rated as the most contributing feature (66.3%),
whereas NOSE was rated as the feature contributing least to
facial attractiveness (36.9%). However, when the perception
of each individual group was assessed, laymen rated chin as
the least contributing feature to facial attractiveness (45.9%).
There was unanimity in the perception of all these groups as
far as the most contributing feature to facial attractiveness
was concerned.While tabulating the results of each individual
silhouette, the following conclusion was achieved:As the protrusiveness of the profiles was enhanced in terms of
lip pout, their appeal diminished.
This fact was confirmed by comparing the means for each
silhouette and also the frequency table charted out for the
same.
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50
27.5%
41
24.1%
13
26.5%
104
25.7%

25
13.7%
78
45.9%
0
.0%
103
100.0%

Total
182
100.0%
170
100.0%
49
100.0%
401

p-value
<0.001
The visual analogue scale ratings for all the 14 images used
in the study.
Table 23. Factor Analysis for Laymen
KMO and Bartlett’s Test
Kaiser-Meyer-Olkin Measure of Sampling
Adequacy.
Bartlett’s Test of
Approx. Chi-Square
Sphericity
Df
Sig.

.647
2.322E3
91
.000

Rotated Component Matrix
1
.638
.897
.872
.807
.825
.570
.171
.157
.275

Component
2
.407

3
-.170
-.161

Q.10(a)
Q.10(b)
Q.10(c)
.164
Q.10(d)
.259
Q.10(e)
.433
.118
Q.10(f)
.713
Q.10(g)
.901
-.161
Q.10(h)
.914
Q.10(i)
.726
.173
Q.10(j)
.627
.435
Q.10(k)
.153
.366
.824
Q.10(l)
.900
Q.10(m)
-.224
.752
Q.10(n)
-.270
.124
.772
Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
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As per Laymen, given fourteen images can be divided in three
groups as follows :
Group-1 :a,b,c,d,e
Group-2 :f,g,h,i,j
Group-3 :k,l,m,n
This pattern of grouping exhibited by the laymen shows their
inability to detect minor alterations made in the profiles.
Variations more than 3mm were required for the laymen to
detect a change in the silhouettes.
Table 24. Factor Analysis for Orthodontists
Rotated Component Matrix
1
-.555
.689

Component
2
.745
.388

3
.334
.593
.979

Q.10(a)
Q.10(b)
Q.10(c)
Q.10(d)
-.227
Q.10(e)
.908
.377
.154
Q.10(f)
.637
.711
.293
Q.10(g)
.372
.914
.135
Q.10(h)
.372
.914
.135
Q.10(i)
.973
Q.10(j)
.942
-.148
-.261
Q.10(k)
.863
.375
.275
Q.10(l)
-.787
-.605
Q.10(m)
-.928
-.322
.142
Q.10(n)
-.114
-.966
-.209
Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
As per Orthodontists, given fourteen images can be divided in
three groups as follows :
Group-1 :b,e,i,j,k,m
Group-2 :a,f,g,h,l,n
Group-3 : c
The images grouped together in group-1 were slightly retrusive
in nature. Group-2 images depicted a straight or acceptable
orthognathic profile whereas group-3 image depicted a
convex or highly protrusive profile. The nature of this
grouping pattern into straight, protrusive and retrusive types
clearly is in concurrence with the educational background,
skill and training of this group of raters. Given the fact that
orthodontics is a specialty dealing with the ability to alter and
enhance the facial profiles, it was only natural that this group
of highly skilled dentists could easily demarcate between the
different profiles and group them together.
DISCUSSION
One of the chief reasons for patients seeking orthodontic
treatment today is the enhancement of their facial and smile
ASIA PACIFIC DENTAL JOURNAL, Vol. 4, issue 2, April to June 2017

aesthetics. This makes it all the more important for there to
be a consensus in the perception of beauty and aesthetics
between the patient and the oral health care professional. The
following study compares the perception of three different
groups of raters namely: laymen, dental surgeons and
orthodontists.
Patient’s hope for results as determined by social and cultural
rules of beauty in their reference groups and in the society
in general. On the other hand, orthodontists prefer to use
parameters and norms set on the basis of averageness, to
determine diagnosis and subsequent treatment planning. Our
patients, however, influenced by images portrayed in the
media, may request treatment, which does not comply with
the average. Cephalometric norms/averages are not always
available to define beauty. An example of this is seen in the
Sculpture of Queen Nefertiti (1370-1330 BC), which dates
back to the dawn of Egyptian civilization, a time when the
Nile valley swamps were settled by people from Africa and
Asia. Nefertiti has been extolled as a standard of beauty
throughout the history of man,not surprising, as her features
represented the average of the population in which she lived,
of Asian and African origin. However, we would struggle to
find a set of cephalometric norms to accurately represent her
features.27
This study employs 14 images which have been manipulated
from a single bidentoalveolar protrusion image to correlate the
perception of the above mentioned three groups. Manipulating
the same image allowed us to pair truly comparable images
rather than searching for naturally occurring variations and
having to accept compromises and inviting selection bias.
All 14 images were converted into silhouettes using the
Picassa Software, which eliminated all extrinsic and intrinsic
distracting variables (such as hairstyle, make-up, skin
complexion) that could influence the evaluators aesthetic
score rating.27-28 Apart from rating the 14 images, the raters
were also asked two additional questions regarding the most
and least attractive facial feature according to them. This
exercise allowed us to gain an additional insight into the
aesthetic psyche of the raters.
Upper lip was rated as the most attractive feature by all three
groups unanimously which was in concordance with previous
studies. In the past several similar attempts have been made
to evaluate the perception of beauty wherein the Caucasian
sensibilities were analyzed. In this study, we have employed
an Indian subject being rated by Indian raters (Gujarati
population in particular).
In recent times, a preference for a fuller, more anteriorly
positioned lips and an acute nasolabial angle has been
demonstrated, i.e., greater profile convexity and lip
prominence. However, the results of this study are more
in favor of a straight or orthognathic profile which is in
concordance with earlier studies.29-37 As the protrusiveness of
the profiles was enhanced in terms of lip pout, their appeal
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diminished. Andrew Hockley and co-workers, in one of their
studies, concluded that using silhouettes for evaluation of
patient aesthetics could influence clinicians or researchers
to select profiles that are flatter than the established esthetic
norm. (Am J Orthod Dentofacial Orthop 2012; 141:161-8)38
The original image selected for the study was quite protrusive
in terms of lip pout. Even after 10mm of computerized
retrusion, the silhouette which was generated was more or
less orthognathic. So, none of the fourteen images which were
used in the study could actually be termed retrusive. This was
the drawback of this study which could have had a bearing on
the results we achieved.
A positive correlation is found between each category of raters
and their respective perception. As the category changes,
perceptions also change significantly, which is supported and
demonstrated by the significant Pearson Chi-Square results.
(p<0.001) Atleast two out of three groups have significant
variations in their perception of an aesthetic profile, which
renders the null hypothesis void and rejected.
From the results achieved, laymen have proved to be less
discerning of minor variations in the silhouettes which
is in agreement with earlier studies.39 On the other hand
orthodontists and general dentists have proved to be more
perceptive in detecting minor degrees of variation from
ideal. Owing to their educational qualification, dentists and
orthodontists are in a much better position to pinpoint minor
variations made in the silhouettes. Whereas, for the laymen to
detect any change atleast 3mm of variation was needed in the
profiles. These results are consistent with the lower correlation
between lay person’s and dental specialist’s ratings than
between the two specialist’s ratings. This suggests that the
public’s evaluation of a person’s profile is very similar to, but
less discriminating than, the perceptions of the two specialty
groups. (Bell et al. Am J Orthod.1985. 88: 323-332.)40
This study, thus, highlights the threshold at which an aberration
becomes noticeable by the laymen at large, in terms of lip
pout. It renders the orthodontists an insight into the perception
of beauty of the local Gujarati population, making them more
efficient in planning and rendering a treatment plan which
is in tandem with the aesthetic sensibilities of the so called
laymen group.
CONCLUSION
The concept of beauty is highly non-static, influenced by
the most socially dominant group at that time. Hence, we as
dental health care professionals and specialists, constantly
and dynamically need to keep ourselves updated with this
ever changing definition of facial beauty to best achieve the
most aesthetic and satisfactory treatment results.
Orthodontists consider improvement of facial aesthetics as an
important treatment goal, and therefore, it is an important issue
in their decision making process and their treatment plans
(Bowman and Johnston,2001; Ackerman, 2004).The opinion
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of the general public, the end-users of orthodontic services,
may have the most value in determining the appropriateness
of aesthetic results (Bowman and Johnston,2001).45
This study concludes that the upper lip is considered to be
the most contributing feature to one’s facial attractiveness,
leaving ‘nose’ on the far end of the spectrum. As far as
the profile perception was concerned, a flat or straight or
otherwise orthognathic profile is most sought after amongst
the Gujarati population at present.
Having concluded the above, awareness that previously held
concepts of facial beauty and aesthetics may no longer apply,
must constantly be forebearing on our minds. Only then will
it enable us to render treatment outcomes which are in sync
with the psyche of the general population.
This study provides significant insights into the aesthetic
results sought after by the Gujarati population. However,
further studies should periodically be conducted to keep up
with the changing trends in aesthetics.
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