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Abstract

Exfoliative cytology is a reliable method of detecting neoplastic alteration in a variety of organs. Oral
cancer is the sixth most frequent malignancy, with India accounting for about a third of the total burden and
the second greatest number of cases. For the early detection of oral squamous cell carcinoma, exfoliative
cytology has been frequently used (OSCC). Tobacco use, such as smokeless tobacco and betel nut chewing,
Excessive alcohol consumption, poor dental hygiene, and long-term viral infections like the human
papillomavirus are all risk factors for oral cancer. Exfoliative cytology is a non-invasive diagnostic
procedure that can be used to detect premalignant and cancerous lesions in the oral cavity.
Key Words: Cytology,

Carcinoma

Case Report:
A 35 year old male patient reported to the OPD of
authors’ institution with the complaint of swelling
in gums of the lower right back tooth region since 2
months. Patient was asymptomatic 2 months back
then he noticed swelling and bleeding from the
gums. The patient had the habit of placing
smokeless tobacco (3-4 packets per day) in his right
lower vestibule since 15 years. Extra-oral
examination revealed extraoral swelling on the
inferior aspect of the right body of mandible. (Fig 1)
On inspection, an ulceroproliferative lesion
measuring about approximately 5 × 3 cm was seen
on the right mandibular back region. The lesion was
reddish white in colour. Lesion was extending
labial side of third molar from retromolar pad
region. (Fig 2) Submandibular lymph node was
involved. On palpation, the growth was soft in
consistency. Generalized inflamed gingiva and
generalized attrition and Ellis class II fracture irt 12
and inflamed uvula were also noticed. Based on
clinical findings, a provisional diagnosis of
carcinoma of buccal mucosa with differential
diagnoses of aggressive inflammatory lesion and
traumatic ulcer were made. After routine
hematological investigations, a cyto smear was
taken. The smear was fixed with cytoprep fix. The
H & E stained showed moderately cellular areas.
Few abnormal epithelial cells were seen in clumps
showing cytological atypia in terms of increased

nuclear cytoplasmic ratio. Few inflammatory cells
were also seen. (Fig 3) Papnicolaou stain showed
numerous candidal hyphae in abundance. (Fig 4)
Final diagnosis of suggestive of cancer were made.
Biopsy was advised mandatorily.

Fig.1 Extraoral Photograph
*=-

showing Swelling on Right angle
of mandible

Fig. 3 H & E stained showing few
abnormal epithelial cells

Fig.2
Intraoral
Photograph
showing ulceroproliferative lesion

Fig. 4 Papnicolaou stain
showing increase cytoplasmic
ratio
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Discussion:
Oral cancer is the most frequent neoplasm of
the head and neck region. Among this the most
common is oral OSCC. It’s develop in areas
where there has been a premalignant lesion.[1]
Oral cancer is a far bigger problem in India
than it is in the west, with about 70% of cases
being advanced. Due to late diagnosis, the
possibilities of being cured are extremely low,
almost non-existent, with 5-year survival rates
remaining around 20%. (2)
Exfoliative cytology is advantageous, because it
is a painless, non-invasive, quick, and easy
process. It's appropriate for patients who can't
have a biopsy due to a systemic illness. It
prevents erroneous negative biopsy results and
eliminates
post-biopsy
problems.
For
diagnostic, follow-up, and research purposes,
this process can be performed several times. [1]
Exfoliative cytology is frequently used in
concert with a well-planned and precisely done
biopsy for the identification of oral cancer.
Biopsy is often used to confirm the diagnosis.(1)

replacement for tissue biopsy, but it can be a
useful addition.

Exfoliative cytology is based on the physiology
of epithelial cells. A normal epithelium is
subjected to frequent exfoliation, which results
in the loss of cell surface while maintaining the
epithelium's thickness. Epithelial cells are held
firmly in place under normal circumstances.
Exfoliation occurs when cells lose their stable
structure due to the presence of benign
pathology or the advent of malignant epithelial
growth. The loss of cell integrity allows the
exfoliated cells to be collected for microscopic
analysis. The appropriate cytological smear
equipment should be convenient to use in any
place, inflict minimal trauma, and contain a
sufficient and appropriate number of epithelial
cells. It has been shown that a cytobrush is an
useful approach for this purpose due to its ease
in sampling and it also provides cytologic
samples of good quality.(1)

Class III

Conclusion:
Finally, in cases where a cytological diagnosis
is made, a histological examination should be
performed. The procedure isn't meant to be a

Table-1 The cytologic smear will often be
classified into one of five categories by the
cytologist.(3)

Normal

Indicates that only
normal cells were
observed

Atypical

Indicates the presence
of minor atypia but no
evidence of malignant
changes

Indeterminate

This is an in between
cytology that separates
cancer from noncancer diagnosis. The
cells display wider
atypia that may be
suggestive of cancer,
but they are not clearcut and may represent
precancerous lesions
or carcinoma in situ.
Biopsy is
recommended.

Class IV

Suggestive of
cancer

A few cells with
malignant
characteristics or
many cells with
borderline
characteristics. Biopsy
is mandatory. This
class is applicable
with present case

Class V

Positive for
cancer

Cells that is obviously
malignant. Biopsy is
mandatory

Class I

Class II
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Abstract
Squamous cell carcinoma (SCC) is responsible for the majority of metastatic diseases related to non-melanoma skin cancer disease
and deaths. Histopathology remain the gold standard for diagnosis of SCC; better differential diagnosis, precise selection of areas for
biopsy and non-invasive monitoring of treatment so a timely diagnosis can save the life of the patient.
Key Words: Oral Squamous cell carcinoma; Oral malignancy.

Extra oral examination revealed a symmetrical and level 2

Introduction:

lymph nodes were palpable on left side. An extra oral
For the last two decades, there has been an increase in
research related to oral cancer. Significant differences have

draining sinus was present on the surface of swelling over
the cheek region.

been observed in cases of oral cancer, and higher rates have
been reported in Indian subcontinent and parts of Asia. In

Intra orally, a multiple lobular swelling noticed over left

India, cancer of the oral cavity is one of the top five cancer

angle region of mandible and it extended to mandibular first

1

sites in any gender. More than 90% of oral cancer occurs in

premolar to the mandibular second molar region.

2

active patients at age 45, preferred in men. The incidence
increases until the age of 65, when rates are stable1.
Squamous cell carcinoma is defined as “a malignant
epithelial neoplasm exhibiting squamous differentiation as
characterized by the formation of keratin pearls and/ or
presence of intercellular bridges” (Pindborg et al 1977).2 It
is the most common neoplasm of the oral cavity. The main

Based on the clinical findings, a provisional diagnosis of
carcinoma of ginivobuccal sulcus and differential diagnosis
of Acitinic keratosis, Oral Lichen planus, Oral Leukoplakia,
traumatic ulcer were made, Hematological investigations
were advised and incisional biopsy was performed and the
tissue submitted for histopathological analysis.

cause of oral cancer has been attributed to the use of tobacco

The tissue specimen was 10% formalin fixed, creamish

in its various forms, especially when associated with the use

white in color, oval in shape, measuring 0.7 cm length and

of alcohol (Shafer et al., 2006).1

0.8 cm in width , with adequate connective tissue.

Case report:

In H&E stained section, under showed epithelium overlying

A 52-year-old male reported to the Department of Oral
Pathology and Microbiology TMDRC, with the chief
complaint of swelling in lower left back tooth region since 4
months. The patient was apparently alright 4 months back to
start with, He noticed sudden growth in his mandibular left
posterior teeth region, which gradually increased after the
extraction of tooth #46, 47.

connective tissue stroma, epithelium was parakeratinized
stratified squamous type. Epithelium showed breach in the
basement membrane and dysplastic feature such as
anisocytosis,
nuclear

anisonucleosis,

cytoplasmic

ratio,

hyperchromatism,
cellular

and

altered
nuclear

pleomorphism, few individual cells keratinization and
keratin pearls, prominent and increased nucleoli, loss of
polarity and irregular stratification and increased and

The patient had habit of chewing two packets of gutka

abnormal mitotic figures were also noted.

(tobacco) per day and three packets of bidi smoking per day
since 15 years.

The malignant epithelial cells were into the connective
tissue stroma in the form of islands and nests as well as
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individual cells. At periphery of blood vessels connective

improve the survival rate of patients. A number of oral

tissue

infiltrate,

cancer screening tests have been done that include oral

moderate amount of chronic inflammatory cells and

brush biopsy, Vizilite, oral auto fluorescence including

endothelial lined blood vessels and extravasated RBCs.

chemiluscence, photodynamic detection, toluidine blue

Overall features were confirmatory and diagnosis of well

staining, methylene blue staining, incisional biopsy and

differentiated Squamous cell carcinoma was made.

many more.3

stroma

showed

lymphoplasmocytic

Conclusion
In terms of quality of life, survival rate and treatment of the
patient, early diagnosis of OSCC is very important. Dentists
must have sufficient knowledge about clinical and
radiological forms of anatomical structures to diagnose
cancer in the oral region. Also, dentists should not overlook
any abnormality in the oral region. When indicated, dentists
should request a biopsy and in the presence of metastasis,
the patient should be referred to the higher centers for
proper treatment and care of the patient.
Figure1.A ulceroproliferative growth was seen on anterior posterior
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Abstract
School plays an important role in lives of children as they spent more than half of their times in school and learn all their basic
manners and habits from there. It also affects the psychological and physical health of child which further have impact on the
oral hygiene of students. For school program to be effective it should be cost effective, feasible and should improve the
education simultaneously. Schools provide a golden opportunity for learning and developing new skills and also a basic
platform to promote oral health. Though further recommendations and enhancements are required to meet the limitations of the
existing oral health programs.
Key Words: schools, oral health, health programs.
INTRODUCTION
School plays an important role, not only in reaching out
to the children but also their parents and through them to
the community.
In 1995, Global School Health Initiative was launched by
WHO which claims to promote and improve oral health
and also the education related activities. The core
objective of this Initiative is to build capacities to
commend for improved school health programs. In 2002,
World Health Organization (WHO) recommended
„schools‟ to be used effectively as setting oral health
promotions.
The school may be considered as an ideal platform for
promoting oral health. At the global level, approximately
80% of children attend primary schools and 60%
complete at least 4 years of education, with wide
variations between countries and gender. In some
countries, more than 50% of children aged 7–14 years are
out of school and <20% complete the first grade due to
the exploitation of child labor.[1]
School proves to be a systematic and efficacious way to
reach over 1 billion children worldwide and, through
them, families and community members.
Importance of Oral Health
Oral diseases are one of the common reasons for loss of
more than 50 million active school hours annually.
Premature loss of teeth further leads to mal-aligned
permanent tooth giving rise to different malocclusions.
Growth and development may also be disturbed due to
insufficient nutrition intake reason being early loss of
teeth in children. In school-going children, dental caries
is the most common dental disease followed by gingival
diseases. Other dental diseases or conditions which
cannot be ruled out are dental trauma, dental erosions,
developmental oral and dental defects.
Health Promoting School
A Health-Promoting School views “health” as physical,
social and emotional well-being. It builds health concepts
into all aspects of life at school and in the community.
Different schools around the world have distinct needs
and strength and it varies with areas and region. The

Heart of the process of becoming a Health-promoting
school relies on the fact that each and every school can
Find a way to improve not only the general health but
also the oral health of students, parents and teachers. The
health-promoting school uses its full organizational
potential to promote health among students, staff,
families and community members [2,3].
Some of the School Oral Health Programs established
and running successfully around the globe i.
Save Our Smiles (Screening and Sealant
Programme)
ii.

Learning About Your Oral Health

iii.

Tattle Tooth I Program

iv.

Tattle Tooth II Program

v.

THETA Program

vi.

Yukon Children‟s Dental Health Program

vii.

Askov Dental Program

viii.

St. David‟s Dental Program - A Mobile SchoolBased Dental Program For Children

ix.

Bright Smiles, Bright Futures

x.

Healthy Mouth, Healthy Body

Future Recommendations for School Dental Health
Program in India [4]
Some of the recommendations that should be included in
school health program in India are as follows:
1. Dental surgeons should be given the opportunity by
the Government to give lecture on oral health, oral
hygiene, plaque control, oral and dental diseases, oral
cancer or smokeless tobacco use and hazards counseling
and topical fluoride application in school health
programs.
2. Oral and dental health related topics should be
included in School curriculum by the Government.
3. Oral and dental health fitness should be made
mandatory for class promotion. There should be active
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participation of the dental surgeons, teachers, students
and also the parents.
4. Dentists should evaluate child abuse cases and child
abuse cases will present clinically as physical abuse,
neglect, sexual abuse and emotional abuse.
5. Strong support and active participation from policy
makers and professional support from dental surgeons
working in public and private sector in India is required
to achieve the above mentioned goals.
Incremental Dental Care
Incremental Dental Care may be defined as “Regular care
arranged in such a way that dental and oral disease are
treated in increments at the earliest time with proper
diagnosis and treatment planning, in such a manner that
there is no further need of dental treatment beyond the
minimum” [5].
Comprehensive School Health
Comprehensive School Health is defined as “a wideranging programs, policies, activities and services that
are organized in schools and their surrounding
communities.” The basic concept is not only to modify
individual behaviour but also enhances his/her
environment. Comprehensive School Health Education is
a basic scheme for providing positive aspect of health to
school-going children and their families. Comprehensive
School Health Education Program introduces procedural
and general health education lessons at each level of
school education to address the overall as well as the oral
health of an individual. This program basically focuses
on families and communities to address critical health
areas that put one at risk. Comprehensive School Health
Education Program is a multidisciplinary, organized,
sequentially coordinated community based program
which guarantees services of maximum quality and
efficiency which encourage the emotional, social,
educational and physical development of school-going
children. [6,7]

DISCUSSION
Oral hygiene status and diseases in children cannot be
ignored. For school oral health programs to be
successful, there should be active participation of
teachers, students and also the dentists and dental
hygienist. Safeguarding the oral health and overall health
of future generations is a responsibility that must be
shared by parents, teachers and school administrators. A
search of literature states that interactions between oral
health and systemic health are bidirectional and complex
involving many pathways.[8] In a study conducted by Kay
gingivitis scores in oral health education programs and
hence concluded that oral health education has a positive
impact.[9] A consistently increased prevalence of dental
caries was depicted in India after the point prevalence
studies conducted in various parts over last four
decades.[10] The increasing trend of oral diseases in India

has to be prevented, the most practical and effective
method appears to be community based. Children who
suffer from poor oral health are 12 times more likely to
have more confined activity days, including missing
school, than those who do not. More than 50 million
hours are lost from school due to oral diseases
annually.[11] Oral health educations surrounds publicity
campaigns, occasional and informative talks at an
elementary school, showing of dental health
presentations, and a substantial reinforced program in a
school curriculum.[12] The best time for educating the
child about dental health is when their healthy habits are
inculcating. [13]
CONCLUSION
Schools are the only platform to reach over a billion
children worldwide for promoting oral health and further
improving their quality of life. The effectiveness and
advantages of health promoting schools are not only
limited to the students but also to their parents and the
community as a whole. As children are most common
group to be effected by dental diseases and poor oral
hygiene, hence health promoting activities should be
encouraged among them.
The communities, teachers and parents should understand
the importance of oral health and consider it as one of
their responsibilities in improving the oral health and
overall health of their children. Teachers and decisionmakers play an important role as they should be willing
to include health education and health promotion in
schools to provide the advantages and benefits to
children.
The school oral health promotional programs should be
organised in such a systematic way that they are accepted
socially and reachable to the children of all age groups.
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Abstract
Replacing the maxillary anterior teeth has been a challenge for the dentist. Along with high esthetic requirements,
exacting patient demand leaves a limited margin for achieving a functionally acceptable and esthetically pleasing
prosthesis. Anterior interdental spacing is not an uncommon clinical finding. Though minor spacing may add to the
overall esthetic value of face, this space might be unacceptable to few patients. This article presents a case report of
prosthodontic rehabilitation of a patient with missing 21, 22 who reported to the department with a quack prosthesis
in its place.
Key Words: loop connector, interdental spacing, esthetics, fixed partial denture.

INTRODUCTION
Various treatment options f or rehabilitation of maxillary
anterior teeth like removable partial denture (RPD),
conventional fixed partial denture (FPD), implant
supported prosthesis are available.1 The challenge for the
prosthodontist is to determine whether the space can be
eliminated without compromising the esthetics.2
Violation of the natural tooth form in relation to size,
shape, number, etc. in the prosthesis not only undermines
the esthetics but also affects the occlusal function.3
Loop connector, a type of non-rigid connectors4 is a
simple3, cost effective alternative to implant supported
prosthesis when complete elimination of interdental
spacing cannot be achieved as in this case.
CASE REPORT
A 27 years old female patient reported to the department
of prosthodontics and crown and bridge, Teerthanker
Mahaveer Dental College and Research Centre,
Moradabad, Uttar Pradesh with a chief complaint of
missing upper front teeth and wanted them to be replaced
for a natural and pleasing smile. Complete case history
was recorded. The reason for the loss of teeth was due to
a trauma 3 years back. Intraoral examination revealed a
quack prosthesis extending from 11 to 23 (figure 1). On
removal of the prosthesis it was found that in order to
gain space the labial tooth structure of vital 11, 23 was
sectioned vertically by the quack and clinical crown
height of 23 was undermined. Presence of spacing
between the remaining maxillary anterior teeth and
limited crown height space due to protrusion of maxillary
and mandibular anterior teeth were other important
findings related to diagnosis and treatment planning. No
pain associated with respect to 11 and 23 and electric
pulp testing showed vital pulp with respect to both the
teeth.
The patient was informed about the various treatment
options out of which conventional FPD following
orthodontic treatment seemed to be the wise treatment
option in this case but due to physical disadvantage, the

TMU J Dent Vol.8; Issue 3 July-September 2021

patient denied multiple orthodontic visits. As the tooth
structure of 11 and 23 was already reduced, FPD with
loop connectors was planned.
Composite buildup was done with respect to 11 and 23.
Alginate impression was made after the initial tooth
preparation. Acrylic denture teeth were arranged in place
of the missing teeth on the cast and the adjacent abutment
teeth were carved into an ideal tooth form. Palatal loops
joined all these teeth together (figure 2A). A putty(C
silicone, Zermack Zetaplus) index was then made over
the cast (figure 2B). The abutment teeth preparation was
then completed and an equigingival finish margin was
established. Gingival retraction(Ultrapak 02 ultra-dent)
was done with respect to the abutment teeth and an
elastomeric final impression (C silicone, Zermack
Zetaplus) was made by putty wash two step impression
technique(figure 3). The check cast and the putty index
made previously was used for fabrication of temporary
restoration. Tooth coloured self cure acrylic temporary
bridge (figure 4) with loop connectors was then cemented
using
the
silicone
based
temporary
luting
cement(Temposil, Coltene). Bite registration was
done.(Aluwax, Maarc)
The loop connectors of 2mm diameter and relief of
0.2mm beneath the connectors ensured close adaptation
of the loops to the palate. Shade selection was done using
the VITA classic shade guide. Following the metal
coping trial (figure 5), bisque trial was performed and all
the premature contacts were removed before final
glazing. Moreover for ensuring optimum incisal contacts,
the labioincisal line angle of the mandibular incisors
were slightly rounded (figure 8). The final four unit
porcelain fused to metal bridge was then cemented by
using the type-1 glass ionomer cement (Ketac, 3M ESPE)
(figure 9).
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(A)

Figure 3. Final impression by
putty wash two step impression
technique.

(B)

Figure 1. Quack prosthesis. A,
frontal view; B, Intaglio surface.

Figure 4. Tooth coloured
acrylic temporary bridge with
loop connectors.
(A)

(B)

Figure 2. A,Arrangement of
acrylic teeth, carving ideal
tooth form with loop
connectors in wax; B, putty
index
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Figure 5. Metal coping trial
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functional occlusal forces and should not interfere with
tongue movements.7 Difficulty in maintaining oral
hygiene due to palatal position of the loop and additional
laboratory steps required for its fabrication are few
drawbacks of this connector design.

Figure 6. Roundening of the labioincisal
line angle of mandibular anterior teeth.

Maryland bridge with loop connector or resin bonded
FPD can also be considered as a viable treatment option
in case of esthetic rehabilitation of the maxillary anterior
teeth with interdental spacing as it follows the principle
of conservation of tooth structure.7 Comparative studies
that compare the long term outcomes of conventional
FPD and loop connectors are needed for the purpose of
case
selection
and
successful
prosthodontic
rehabilitation.
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Figure 7. Final prosthesis. A, labial
view; B, palatal view
DISCUSSION
The part of the FPD that joins the retainers and/or pontics
together is known as a connector.5 FPD with loop
connectors are often neglected yet highly efficient
treatment modality in the armory of fixed
prosthodontics.6 The flexibility of the loop connector
depends upon its length, diameter and cross section.1 The
loop should be adequately thick to withstand the
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Abstract
Over recent years, arrival of osseointegration has caused increased utility of implants. Implant prosthesis that are
planned prosthetically assures acceptable esthetics, function and maintenance of hygiene which ensures a longterm success of implants. Accurate treatment planning and execution of planned treatment is therefore necessary
for successful treatment. Implant complications are usually the untold consequences of incorrect diagnosis,
inadequate planning, method of surgery, technique and also the placement. These problems can be conveniently
solved and avoided by using surgical guides for placement of implants. Surgical templates have allowed clinicians
to deliver a predictable rehabilitation outcome. Use of guides have not only lowered the chances of iatrogenic
damage to anatomic structures; but have also increased the aesthetic, functional benefits of prosthodontically
driven implant placement and the prosthesis in long run.Success in the proposed treatment can be achieved and
executed by combining the uses of CT, 3D implant planning software, production techniques for templates using
image guidance, and computer‑aided surgery as and when needed. This article aims at describing the various
systems of making surgical guide and advances in using surgical guide in various clinical conditions. Also, an
overview of the advantages and limitations for the same.
Key Words:

INTRODUCTION:
As rightly said, if the clinician is assumed as „a pilot‟,
then surgical guide is considered his „navigator‟. Surgical
guide is the connecting link between what is in thought
(planned treatment) and what is going to be executed
(outcome). Determining the osteotomy path prior, helps
the surgical procedure significantly.1 GPT‑8 defines
surgical template as a guide used to assist in proper
surgical placement and angulation of dental implants.2
Since the dental implants grew popular as treatment
modality for replacing teeth, the assessment of patient
anatomy and in turn the association between clinicians
and surgeons have become vital factors for successful
outcomes.3 Conventional IOPa‟s , OPG‟s radiography
along with visual inspection and clinical palpation may
not suffice the need to get the appropriate pre surgical
planning in compromised or complex patients.4 At last,
the main aim of placing an implant is to position it within
the bone adequately such that it offers the best possible
function without any complications or any aesthetic
compromise. Hence, the overall implant treatment
process has to be prosthetically driven.5 Hence, use of the
surgical guide is not limited only to placing implants in
critical conditions considering the anatomy but also for
routinely placing implants in ideal position, thereby
increasing the aesthetic and benefits in function of
prosthodontically driven placement of implants. Also,
manual errors of placement can be prevented.1,6
USES OF SURGICAL GUIDE
• Guides osteotomy drills at required position, depth,
angulation.
• Guides implant fixtures at required position, depth and
angulation.
• Guides the of amount of bone to be reduced or
harvested if needed. (both soft and hard tissue) 1,6
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Classification of Surgical templates:1
1. Based on operated area
1.a Guide for partially edentulous sites (tooth or bone
supported; determined by the span of edentulous space)
1.b Guide for completely edentulous sites (supported by
mucosa or bone ).
2.Based on guide support:
Rules for planning usage of different types of surgical
guides are as follows7:
2.a Tooth supported guide ‑ Minimum 3 teeth stable
support should be present.
2.b Mucosa supported guide ‑ It is used in completely
edentulous sites. The main benefit of these guides is that
very minimum reflection is needed, so reduces
postoperative uneasiness.
2.c Bone supported guide ‑ They are used in partially &
completely edentulous patients. When utilized in partially
edentulous sites, the guide should have a minimum of 3
cm of supporting bone or 3 teeth that needs to be
replaced. Bone supported guides are utilized specifically
when edentulous sites have relatively less bone thickness.
Flap should provide a clear view to surgical site and
guides should be inserted easily.
3. Base on utility
3.1 Pilot guides ‑ Only allows pilot drills. Angulation is
controlled. Depth control is achieved manually with the
help of markings on drills. Further, the template is taken
out, site is expanded without presence of the guide.

13

3.2 Complete drill guides ‑ It uses drill keys or sleeves.
Various sleeve for varied diameters of drills, that are
replaced consecutively as osteotomy is enlarged Guide
controls angulation and osteotomy size but depth is
manually controlled.
3.3 Safe guides/easy guides ‑ Uses drill key or sleeves
with an implant stopper as to control drilling dept. This
allows osteotomy with surgical drills and also implant
placements.7,8
4. Based on material:
Self-cure/ light cured acrylic resins, templates
incorporated with metal; vacuum formed polymers,
milled,
prosthesis
using
CAD
CAM
and
stereolithographic models. The accuracy of vacuum
formed guides and manually processed resin is lower
than that of milled, CAD‑CAM prosthesis or
stereolithographic model.
Guides for implant placement can be broadly categorized
into:9
1. Customized Conventional Radiographic Surgical
Templates
2. 3dimensional computed tomography imaging.
3. Implant-planning software based on CBCT.
4.
Computer-aided-design/computeraidedmanufacturing (CAD/CAM) technology
a. Computer guided implant surgery (CGIS)
b. Computer navigated implant surgery (CNIS)
1.Customized Conventional Radiographic Template:8
Conventional panoramic radiographs are generally
executed by making patient wear the radiographic
template that are incorporated with metal spheres/ rods,
sleeves, guide posts at wax up level.
Depending upon the known magnification and
dimensions of metal, planning for the dimensions and
depth of the fixtures are done.
 Fabrication of the guide:
a) Diagnostic casts mounted at centric
relation position.
b) It is then restored at vertical dimension
of occlusion.
c) This wax-upcast is duplicated.
d) Template is fabricated on duplicated
cast.
e) Stent is fabricated as polymerization
has been completed.
f) Access holes are made & metallic
sleeves or Gutta-percha placed in
desired implant location.
g) Radiographs or CT scan is done with
the surgical guide in place
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LIMITATIONS
OF
CONVENTIONAL
RADIOGRAPHIC SURGICAL TEMPLATE:1

1.
Panoramic radiography has some diagnostic
shortcomings, like:
- Magnification as well as distortion,
- Artifacts related to different positions.
- Bucco-lingual bone width is not determined.
2. Soft tissue resiliency , underlying bone topography
remain undetermined as the guide is fabricated on a rigid
cast.
3. Anatomical landmarks are not precisely located and
approach is always two dimensional.
2. Three-dimensional computed tomography (CT)
imaging:8
3D imaging has become an important diagnostic tool, for
overcoming the limitations of two-dimensional imaging
techniques
It enables 3D viewing of the area of interest and
corresponding important limiting structures like
maxillary sinus and mandibular nerve.
It is also used for estimating alveolar bone density.
CT imaging gives uniform magnification of the scanned
area, multiplanar views, and simultaneously studying
multiple number of implants for better planning.


LIMITATIONS
OF
3D
COMPUTED
TOMOGRAPHY IMAGING:
a) Scattering or artifacts like beam
hardening because of metal structures
in the vicinity
b) Relatively higher costs for CT
examination.
c) Higher radiation dose and exposure to
the patient.

3.CBCT-based implant-planning software:
Considering shortcomings of CT imaging, CBCT will
play an important and practically better option in the
presurgical radiographic evaluation of potentially valid
future fixture positions.
Numerous factors associated which influence the
possibility of restoration of implant, that are assessed in
tomographic scanning. While planning implants, perfect
trajectory towards contralateral teeth and resulting
occlusion should be studied. Evaluation isn‟t possible
every time because the other arch may not be included in
the FOV. Hence, having knowledge of the restrictions of
stock and custom abutment designs is important.5
Though feasible for restoring, excessive implant to crown
angulations, may cause unfavourable distribution of
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forces which may lead to failure of implants. A proper
evaluation of the available space between the arches
therefore will help aid in determining if enough height is
available for restoration of implants .10






Procedure:
Scanning of the patient is done using
radiographic markers (artificial) which are
placed in stents or jaws, or with natural markers
like teeth or bony landmark and thereafter
digital images are formed.
The scanned data is then imported in an
implant-planning software program. The data is
converted into a digital 3D model of area to be
treated, providing a clear visual of the bony
anatomy of the patient.
This permits visualizing and executing of the
digital surgery in ideal position and in an
appropriate manner which is prosthetically
driven.

4.Computer-Aided-Design/Computer-AidedManufacturing Technology (CAD-CAM)
The transferring of the digital planning of the treatment
into actual patient treatment has become a reality because
of the revolution brought by CAD/CAM technology, that
is used in 2 guided surgery systems i.e ,
(1) “Static” or “template-based system
(2) Dynamic system or “surgical navigation/computer
aided navigation technology
CAD/CAM utilises data from CT scan for treatment
planning. The CT images are converted into data which
are identified by a CT imaging and planning software.
This software then transfers the presurgical plan to the
surgical area with the help of stereolithographic drill
guides.11,12
4.a. Computer Guided Implant Surgery (Static
System)5,11
CGIS is the system which communicates the pre decided
sites using surgical templates in the surgical area and are
manufactured by using rapid prototyping techniques like
3D printing and stereolithography.
The static system uses a surgical guide for reproducing
the virtual implant position at surgical site. For
overcoming the limitations of conventional radiographic
surgical template, use of computer manufactured surgical
template has come into picture. This surgical guide is
fabricated using stereolithography process.
#Procedures in fabrication of stereolithographic
templates11,12
1. Fabrication of Radiographic template.
2. CT scan procedure
3. 3D computer simulation/Using software for implant
planning.
4. Fabrication of template/guides.
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4.b. Computer navigated implant surgery (CNIS)9-12
The CNIS system dictates virtual planned treatment to
the field of operation using visual imaging tools on a
computer monitor, instead of the intraoral guides. It
utilizes a surgical navigation system that reproduces
virtual implant position directly using optical bur
tracking system and doesn‟t require an intraoral surgical
guide.
CNIS is the surgical placement of implants using a real
time computer guided system based on information
generated from CT image. This system is powered by a
motion tracking technology, that detects positions of the
dental drill & patient throughout the implant placing
procedure.5,11
Advantages of Computer navigated implant
surgery:
1. Intraoperative changes in implant position can
be made when needed accordingly.
2. Continuous visualization of drills on computer
screen in all the 3 dimensions i.e X, Y, Z axis
because of bur tracking system
3. Shortcomings of CGIS like thermal injury,
displacement or fracture of guide etc. are also
avoided by CNIS
Elian., et al. did a study to find out the accuracy
of implant placement using CNIS and found that
mean linear accuracy at implant neck and apical
tip was less than 1mm. His study also concluded
that mean angular deviation for the implant that
were placed using CNIS system was less than
4°. On the contrary, for the implants placed with
stereolithographic guide had the mean linear
accuracy in range of 1.1-1.45 mm at the implant
neck and at the implant apical tipi it was 1.412.99 mm. Also, mean angular deviation ranged
between 2° to 7.25°.9,13
CONCLUSION:
A position equal to the maximum permissible deviation
of the implant placement is important for a successful
treatment outcome. Surgical guides help the clinician to
plan and establish excellent implant prosthetics which
provides desirable esthetics, function, and hygiene
maintenance.
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Abstract
Polyetheretherketone (PEEK), meets all the requirements and has proven its versatility in a very short period of time,
over the last developed premises. PEEK CAD-CAM software is widely used in the preparation of dental implants,
abutments, implant-supported sticks, removable dentures, clamping and non-removable dentures. Look at materials
that have high mechanical characteristics, for example. Also, non-allergenic materials and down, proximity to
plaque. This article discusses the dental material, its properties and application during teeth-prosthetics.
Key Words: PEEK, modification of peek, Bio-HPP.

INTRODUCTION
PEEK is a member of the family, poly-aryl-ether-ketones
(PAEK).Poly-ether-ketone (PEEK) is a high-temperature
thermoplastik material. It has three consecutive viscosity
classes (high, medium and low) based on the basic
formula: (C6 H4 OC6 H4-O-O-C6 H4-CO -) n. It has
very high mechanical strength, due to its aromatic chain,
ring structure, extremely slow, hence their strong
resistance to chemical erosion. See how to withstand high
temperature1. It can be sterilized by radiation and heat,
from 2 to 5 years. It is accepted that the materials are
available, and a great substitute for leg and applied
medical science in the field of artificial skull, tiles,
components, finger and knee joints, and spine implants.
The aesthetic properties are also excellent.
PEEK HISTORY7
The SWING was designed in 1978. It is a semicrystalline linear polycyclic aromatic polymer. It was
first commercialized in the 1980s for industrial
applications in the industry and as aircraft, turbine blades
etc. In 1992 were incorporated into the dental office.

Nano-GAP Spin Coverage
 Plasma Gas Processing (O2 / Ar/Nh4)
 Plasma-electron-beam deposition
 Plasma immersion ion implantation
2. BIOACTIVE NANOCOMPOSITES 13
• TIO2/PEEK
• МОРСКОЙ/PEEKUSES OF PEEK9,10,11

PAEK

PEEK PROPERTIES
1. Semi-crystalline with a melting point of about 335 °8
2. The modulus of elasticity (3-4 GPa) is close to the
human cortical bone.10
3. In hot weather up to 335.8° C9.3
4. Radio transparency.3
5. Radiation resistance.3
6. Wear resistance.10,11
7. Biocompatibility and non-toxicity.10,11
8. According to different reinforcing agents, such as glass
and carbon fiber.11

Fig 1: Family Structure of Poly-ether-ether-ketone.

MODIFICATION OF PEEK DENTAL IMPLANTS
1.

NANO STRUCTURED SURFACES 13

TMU J Dent Vol.8; Issue 3 July-September 2021

17

Fig 2: Chemical Structure of Poly-ether-ether-ketone.

Fig 5: Implant design (grit-blasted/ acid –etched surface).
But received 4 different surface coatings performed in
the indentation placed 2.3mm from top of the implant
with 0.18 mm depth and 1.5 mm height (arrow).

Fig 6: Bio-active PEEK implant.
Fig 3: Properties of Poly-ether-ether-ketone.
PEEK AS AN IMPLANT MATERIAL

Scaffolds

Implan
t
Abutm

Dental
Implants

Applicati
ons of
PEEK

Fixed
Crowns

Orthodontic
Wires

Removable
Dentures
and
components

Fixed
Bridges
Fig 4: Uses of Poly-ether-ether-ketone.

PEEK was introduced in 1992, the first method for
aesthetic abutments and implants.15 most durable
materials to replace missing teeth. This was a great
advantage for the property of LOOKING for a material
like a dental implant: its low Young's modulus
(elasticity) (3-4 GPa) is close to human bone (14 GPa),
while the elastic modulus of titanium is close (102 - 110
GPa).10,1 It has the ability to create, positive, liberating
effects of stress. On the contrary, titanium has a very
limited number of inherent bone-conducting properties.

BIO-VZGLYAD
NANOCOMPOSITES
DENTAL IMPLANTS

OF

To increase the bioactivity of the material, integrate with
bio-inorganic-based methods, using melt mixing and
compression. You can use Nano-Hydroxyapatite, NanoHydroxyfluorapatite, and Nano-Titanium Oxide particles.
PEEK AS DENTAL IMPLANT ABUTMENTS
Unmodified PEEK is used as a provisional abutment, as
this material has been shown to reduce the risk of
possible stress around the implant.1 but it is not used as

TMU J Dent Vol.8; Issue 3 July-September 2021

18

the final distance material, because its fracture resistance
is lower than that of titanium.18 and now ceramics that
PEEK (Bio-HPP) is used as a permanent support based
on the advantages it offers.20
PEEK AS REMOVABLE PARTIAL DENTURE
The mechanical and physical properties of recently
developed polymers, such as the aryl-ketone polymers,
are similar to those of bone and dentin.9
ADVANTAGES OF PEEK RPD
1. High biocompatibility, Good mechanical properties,
High temperature resistance, Chemical stability 3,8,9
2. Mainly 4 - (HPa) modulus of elasticity of the skin, it is
as elastic as the bone, and can reduce the tension issued
by the supporting teeth.
3. The restraining force of cinema and clasps may be a
cause for concern. Locks Take a PEEK provides not very
tenacious metal locks. But the law is designed to be
viewed with a 0.5 mm slash buckle that provides
sufficient care for clinical use.
4. Bio-HPP -team is not destructive to enamel and
Chinese repair materials, very ordinary Cr-Co-team.23,24
and Buckles made by Bio-a very sincere person, which
will lead to a healthy periodontium and, in particular, in
this case part of the conclusion, in the lower part of its
proximity to the plaque function. 24

CONCLUSION
The following are promising polymer-based materials
that can replace metal and ceramic materials in dentistry.
In studies, it has been shown to work well as dental
implants and enhances osseo-integration.
It can also be used as dental implants, abutments and
removable partial denture frames. Its grayish color, it still
needs to be veneered with composite resin and when used
as teeth and bridges. Excellent physical, mechanical,
aesthetic qualities and dental biomaterials, if you
consider that this is still a new material.
Look at the polymers of the earth. Particles that cause an
unfavorable biological reaction of the material. Use
different types of look in medical and dental equipment,
includes spacers, cannot be dental prostheses and
removable, partially framed dentures, including
precisely, attachments. When it comes to versatility,
there should be more research.
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Abstract
Phototherapy is a technique which uses ultraviolet irradiation with or without exogenous photosensitizer. It can be administered in
various ways including Photochemotherapy (PUVA), Broadband UVB and Narrowband UVB. PUVA is a combination of Psoralen
(P) and long- wave ultraviolet radiation (UVA). This method is used for treatment of various dermatologic disorders. Although, there
are few adverse effects of PUVA therapy, its use as treatment modality is increasing nowadays and the adverse effects can be reduced
or avoided with careful monitoring of dosimetry of the administered radiation.
Keywords: Photochemotherapy, Psoralen, UVA

Introduction:
The electromagnetic spectrum contains various
components, out of which UV radiation is a small
component with a narrow band of radiation from 200400 nm. Moreover, UV spectrum is divided further into
3 types of radiation based on the wavelength: UVC
(200-280 nm), UVB (280- 315 nm) and UVA (315- 400
nm). The therapeutic use of UV radiation without
exogenous photosensitizer is the basis of phototherapy.
Phototherapy can be administered in various ways such
as: Photochemotherapy (PUVA), Broadband UVB
therapy and Narrowband UVB therapy, Excimer 308 nm
laser treatment, UVA1, Photodynamic therapy.1
One such therapeutic modality includes PUVA or
Photochemotherapy. PUVA stands for Psoralen plus
Ultraviolet A. Photochemotherapy or PUVA is the
method for treatment in which therapeutic response is
induced by using radiation of appropriate wavelength in
the presence of photosensitizing drug. PUVA therapy
use combination of Psoralen and longwave ultraviolet
(UVA) radiation.2,3
A target molecule is used in photochemotherapy which
absorbs the radiation. A chromopher which is an

exogenous drug is used as a target molecule in
photochemotherapy. In dermatology,
UV and visible radiation are used therapeutically: UVC is
absorbed by ozone layer, UVB for phototherapy, UVA
for photochemotherapy and visible light for
photodynamic therapy. PUVA therapy have become
nowadays a popular alternative to dermatologic
therapy.4,5,6
History of phototherapy:
The useful effect of sunlight was first recognized by the
ancient Egyptians. The spectrum of visible light was
discovered by Newton in 1672. UV light was first
discovered in the year of 1700s. Modern phototherapy
began in the year of 1895, when Niels Finsen who is also
known as the Father of modern UV therapy treated
Lupus vulgaris by using a carbon arc source. Because of
this, he was also awarded the Nobel Prize in 1903.
Various uses of UV radiation were introduced for
treating many skin disorders at that time. Goeckerman
used the combination of artificial UVB along with coal
tar for treating psoriasis in the year 1923. Ingram, in
1953, introduced the combination of artificial UVB and
dithranol. It was then believed that UVB on its own is
22
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very effective for treating dermatological disorders.
Then in 1984, Van Weelden showed that narrowband
UVB was also efficacious. It was then proven that
narrowband UVB was more effective as dermatological
therapy as compared to broadband UVB.1
History of photochemotherapy:
Since ancient times, as early as 1500 BC,
photochemotherapy was used for the treatment of
vitiligo by using extracts of plants and subsequent
exposure to sunlight, in India and Egypt. The first
scientific use of photochemotherapy was done back in
1948 AD by Fahmy et al in the university of Cairo when
they isolated three chemical compounds from the fruit
of the plant Ammi Majus. These three components
were named as Ammoidin, Ammidin and Majudlin.7 The
role of psoralens photochemotherapy was then
reported in 1953 by Lerner for treating patients with
vitiligo.8 Parrish et al in 1974 reported the use of 8methoxypsoralen (P) with UVA for the treatment of
severe psoriasis and coined the acronym PUVA. The
modern form of photochemotherapy with the help of
high intensity UV- A sources was first introduced at
Harvard- Massachusetts General Hospital Dermatology
Laboratories.9
Administration of phototherapy:
It can be done in various ways• Photochemotherapy PUVA
• Broadband UVB therapy
• Narrowband UVB therapy
• Excimer 308nm laser treatment
• UVA1
• Photodynamic therapy

PUVA and Narrowband UVB therapy are most
commonly used for treating various dermatological
problems in India.1
Chemistry of Photochemotherapy:
Psoralen are naturally present in some of the plant
species and they belong to Furocoumarin class of
compounds which are derived from fusion of Furan with
a Coumarin. It is found naturally in many plants such as
limes, lemons and parsnips. Psoralens include 8- MOPs
(methoxysalens), 5- MOPs (Bergapten) and 4,5,8 TMPs
(trioxsalen). Among the psoralens, trimethyl derivative
is synthesized in vitro and not found naturally.
Psoralens exhibit normal reactions of lactone of
coumarin to give coumarinic acid or coumaric acid
derivative. 7H- furo[3,2-g] chromen-7-one is the IUPAC
name for psoralens.2,3,10
Mechanism of action:
The wavelength of action of PUVA ranges between 320
and 400nm. Photochemotherapy includes 2 types of
reactions which causes photosensitivity. One is anoxic
reaction while the other is oxygen dependant reaction.
Anoxic reaction affects cellular DNA and forms photo
adducts and thus inhibiting the proliferation of
epidermal cells causing apoptosis. And the other one,
oxygen dependant reaction produces free radicals and
reactive oxygen which damages membrane by lipid per
oxidation. PUVA therapy induces melanogenesis in
normal skin by transferring melanosomes from
melanocytes to epidermal cells, resulting in increased
pigmentation. PUVA acts on actively dividing cells rather
than on resting cells. This is the reason why PUVA
therapy is more effective on active state of skin diseases
than their fibrotic state. 2,6,11-15
PUVA therapy in dentistry:
1. Psoriasis
PUVA therapy is most commonly indicated in Psoriasis.
UVB is also commonly used for the treatment of
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psoriasis. The efficacy of PUVA is more than e UVB but
is similar to narrowband UVB. PUVA therapy is basically
used in the cases where UVB cannot produce adequate
results and cannot clear psoriasis adequately.2
Conditions in which PUVA is used instead of UVB• If UVB is not effective.

PUVA therapy is effective in various cutaneous diseases
such as:
• Psoriasis- specially in cases where more than 20% of
body surface is involved.
• Cutaneous T-cell lymphoma
• Vitiligo

• If the duration of remission following 3 consecutive
UVB sessions is shorter than 2 months.

• Lichen planus

• For palmoplantar psoriasis.

• Morphea

Method-

• Chronic graft vs host disease

Crystalline 8- MOP is dissolved in the solution of 95%
ethanol making it a 0.5% (w/v) stock solution. Then the
final solution is made by diluting it with 100 litres of
body temperature bath water making the final
concentration of the solution as 0.0003% (w/v). The
body surface is then soaked in this bath solution for 30
minutes, then quickly wiped dry. After that the patients
are irradiated.2

• Dermatitis herpetiformis
• Mycosis fungoids
• Prurigo nodularis
• Granuloma annulare
• Photodermatoses
• Eczema

2. Lichen planus
• Urticaria 2,6
Psoralens are also used in the treatment of Lichen
planus. UV irradiation along with psoralens has become
an effective treatment method for lichen planus. It is
seen that UVA light exposure of patients with Oral
Lichen Planus lesions who have already been treated
with psoralens have great therapeutic effects.2
3. Cutaneous T cell lymphoma
If treatment with topical steroids remain unhelpful,
then PUVA proves to be a beneficial treatment modality.
PUVA therapy can be given along with other therapies
including retinoids or interferon. In patch stage disease,
narrowband UVB is beneficial while in thickened and
palpable lesions, PUVA therapy is much more effective.2
Indications:

Risks:
There are certain risks associated with PUVA therapy.
They can be of acute as well as chronic types. Acute side
effects which can occur includes erythema- similar to
sunburn which in turn can form bullous lesions. Other
risks includes pruritus, nausea. All these can be
prevented by careful assessment of doses. Apart from
this acute toxicity, there are several chronic toxicity.
They are known to have carcinogenic and mutagenic
effects. Hyperpigmentation and mottling are said to be
another risks involved during PUVA therapy. There are
various reports suggesting that patients undergoing
PUVA therapy have increased risk of premature ageing
of skin, actinic keratoses, epidermal dystrophy, skin
cancer
and
Bowen's
disease.16,17
24
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• Xeroderma pigmentosum

psoralen solution, exposure to UVA should be done
immediately. This is because of the fact that
photosensitivity declines rapidly. There is another
technique where PUVA therapy is used known as
Bathing suit PUVA. The main disadvantage of this
technique is that, the entire body surface may not come
in contact of the bathing suit. The another thing is that
there may not be uniformity of concentration of
psoralen in the bathing suit.6

• Systemic Lupus Erythematosis

Post- treatment skincare:

• Family history of melanoma

It is advisable to take proper care of the skin after
phototherapy. PUVA therapy can cause the skin to
become more sensitive to light and that is why patients
undergoing PUVA therapy are more likely to get
sunburn easily. Patients are advised to avoid direct
sunlight as well as indirect sunlight even through
window glass for 24 hours after treatment with PUVA.
They are said to apply sunscreen with SPF 15 or more
for at least about 24 hours after PUVA session.
Scrubbing of the skin should be avoided to reduce the
risk of trauma as any skin breaching can worsen the
already existing skin disorder such as psoriasis. Patients
are also said to avoid using perfume or colognes to the
skin receiving PUVA as these materials can be
photosensitizing and may increase the risk of burning
during PUVA therapy. Moreover, sunbathing should be
avoided during ongoing PUVA treatment, to reduce any
risk of sunburn.5

Contraindications:
• Pregnancy and lactation
• Severe liver disease
• Renal failure

• Generalized unstable psoriasis2,3,6
Patient education:
It is the need to explain the entire procedure of PUVA
therapy to the patients before starting the therapy.
PowerPoint slides can be used for this purpose. Pretreatment and post- treatment photographs can be
shown to the patients where possible. It is advisable to
discuss all sorts of adverse effects with the patients.6
Advantages:
Since certain skin diseases are characterized by rapid
epidermal cell replication, PUVA proves to be beneficial
in such conditions as this therapy is capable of inhibiting
epidermal DNS synthesis. So basically, PUVA therapy
shows efficacy in approximately 90% of patients with
skin disorders such as psoriasis. It also proves to be
cost- effective in patients with more severe skin
disorders who would otherwise require hospitalization
for treatment with other modalities.6,18
Disadvantages:
Apart from various adverse effects, there are certain
disadvantages of PUVA therapy, which are as followsTechnique using PUVA therapy such as bath PUVA
needs longer session as well as extra supervision. In
bath PUVA technique, after soaking is done in the

Conclusion:
PUVA therapy is very efficient in treating various
immunological disorders and systemic diseases such as
psoriasis where a topical therapy alone does not prove
to be that effective. PUVA therapy can also be
administered in patients who have failed UVB therapy.
When administered and monitored properly, PUVA can
help patients to achieve clearance. For safety, doses of
PUVA should be lower by changing the dose schedule
and reducing unnecessary maintaining dose. It should
be avoided in patients with history of skin cancer to
25
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avoid any kind of recurrence. Thus, PUVA therapy
proves to be a highly effective modality useful to treat
various skin disorders with certain side effects, which
can be very well reduced if administered properly.
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Abstract: Shade selection is a day to day task in the life or every dental
practitioner. This article aims at highlighting the basic yet important points to
be taken care of while carrying out the process of shade election. Shade
matching requires application of the knowledge of optical properties of natural
teeth along with the use of available shade tabs in a well illuminated dental
operatory. This article also gives a gist of automatic or objective shade
selection systems available in the market, while elaborating the steps necessary
for using the regular shade matching tabs.
Key Words: Shade, Optical Properties, Visual Perception.

INTRODUCTION
For every clinician, shade selection is an
imperative aspect to master in today’s high
demanding
aesthetic
dentistry.1
Knowledge of optical properties of teeth
and dental materials, visual perception and
phenomenon of vision in humans are
critical areas in selecting the shade.8 In
addition to this, a clinical environment
which is less straining to the eyes and
which creates less visual fatigue is of great
help1. These factors combined with the
recent technological advances and newer
shade selection systems will make the
aesthetic rehabilitation a big success.2
Understanding the phenomenon of vision
and the importance of replicating the
optical properties of teeth in a restoration
should always be stressed upon so that the
recent technological advances can be used
to the fullest.3

utilising the above mentioned properties
should be inculcated for a near perfect
aesthetic rehabilitation.6
LIGHT CONDITIONS
Daylight incandescent light and fluroscent
light are the most common light
sources10.The light under which any shade
matching is to be done should be spectrally
balanced between 380nm-780nm.1 (as
depicted in fig 1)

Figure 1

To conclude the optimum use of setting up
the internal clinical environment and

TMU J Dent Vol.8; Issue 3 July-September 2021

27

Color temperature should be 5500K and
CRI should be >909. Atleast two different
light sources should be used for matching
the shade.1
COLOR
The knowledge and understanding of the
three dimensions of color are very
important for implementation in aesthetic
dentistry.9 Color has 3 dimensions keeping
in mind the Munsell color system that are
Hue,Value amd chroma.2
Hue is the name given to a color .Value is
the lightness or darkness of the color and
chroma is the degree of saturation of the
color.7
The operatory walls and cielings should
have a high value and low chroma to be
less straining to the eye.3 Neutral grays
should be used for patient clothing and
staff clothing. Looking at a blue napkin
helps to desensitize our eyes from one
particular shade.3

Figure 3

Group A is reddish-brown, Group B is
reddish-yellow Group C is gray, and
Group D is reddish-Gray.3The vita
classical A1-D4 shade guide(as depicted in
figures 2 &3) was introduced in 1956 and
is based on 4 groups of hue. Many dentists
have preferred using this shade guide since
the shade selection is easier using the 16
shades given in this system. In this
arrangement,

SHADE SELECTION SYSTEMS
Shade selection systems are of two types subjective and objective
Subjective are the conventionally used
shade guides and objective systems are the
recent technology based shade selection
system.3
Most commonly used shade selection
systems are the Vita Classical and VITA
3d MASTER GUIDE.

Figures 2
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Figure 4

The vita 3D master guide consists of 26
shades (figure 4). The shade guide helps in
determining the shade through 5 levels of
lightness (VALUE) first .After the
lightness is selected selection of
CHROMA has to be done from the three
available saturation of colors3. Last step is
determination of HUE whether the
selected tooth shade is more (L) i.e Yellow
or
(R)
i.e
Red.3
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Few points to follow for shade selection in
the dental operatory3:
• Teeth to be matched must be clean (as
shown in fig 5).
• Remove bright colors from the field of
view.
• Tooth shade should be determined in
daylight or under standardized daylight
lamps (not operation lamps).
• Walls should be colored in neutral gray
as far as possible.
• Lipstick
and other bright jewellery
should be removed before shade matching
• Shade matching should always be done
before starting the procedure so that the
eye doesn’t get strained by looking at the
same tooth.

Shade eye NCC-colorimeter
Shade eye NCC has a handheld probe
which is of 3mm diameter. It is held
against the tooth and the activation button
is pushed, light is emitted from the borders
or periphery of this probe and it hits the
tooth. The light that is reflected back from
the tooth is collected on the centre of the
probe. This area has detectors that closely
match the three observer functions via
infrared signal; the data is transmitted to
the docking unit. Porcelain samples are
stored in the memory and the data that is
closest to the sample is then presented.
There is a readout which is generated then
which shows the tooth number, the closest
Vita lumin shade and specific enamel and
body
powders.

Figure 6
Figure 5
• To desensitize the color cells of the
eye, after 5 seconds the operator should
look at a blue napkin to restart the shade
matching process.

AUTOMATIC SHADE SELECTION
SYSTEMS

Figure 7

The objective or automatic shade selection
systems are primarily of three categories
colorimeters, spectrophotometers, and
digital imaging devices.3
Automatic shade selection systems are also
known as objective shade selection
systems.
Few examples of the available systems are
mentioned here in this article.
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CONCLUSION
The challenge of a modern dentist to fulfil
the patient’s demand of a restoration
specially in the anterior region requires
good knowledge of the physiologic
process of human vision and colorimetry.
A dentist should always try to replicate
and apply the properties of fluorescence,
opalescence, translucency and opacity to
the restoration to mimic natural tooth
structure as much as possible.

10) Douglas RD, Brewer JD. Variability of
porcelain
color
reproduction
by
commercial laboratories. J Prosthet Dent
2003;90:339–46.
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