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Editorial

Dear Reader,
With immense pleasure as a team we bring forth the second issue of 2021 (July-Dec)� As the year ends our resolve to make our journal
a comprehensive reflection of all advances that are happening at a rapid pace in dentistry more Resolute.
JDSOR publishes scientific papers based on original research, systematic reviews and case reports from all specialties of dentistry.
Our Journal culminates with the due support from the Management, Principal Sir and the editorial team, I take this opportunity to
thank them all� I also sincerely thank authors, reviewers and all members of technical team for their dedicated service and support in
culmination of every issue of this journal� Looking forward to more good articles in the Future�
Warm Regards
Dr� Anuraag Gurtu
Editor-in-Chief
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Original Article
Knowledge, Attitude, and Barriers toward Evidence Based Dentistry among
Dental Practitioners in Rohilkhand Region - A Cross-Sectional Survey
Shivangi Sharmaa1, Sathyajith Naik. N2, Smriti Saxena3, Deepshikha4, Jean N Murry4, Vaishnavi Singh4
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ABSTRACT
Introduction: The concept of evidence-based practice in dentistry is to provide patients with current treatment that research
has shown to be safe, effective and efficient. Ultimately, the goal of evidence-based practice is to continuously improve patient
care based on new research developments. This article highlights the awareness in the minds of previously un-informed
dentists as well as to demonstrate the need in continuous professional education through seminars, updates, lectures and shortterm courses. Hence, the aim of the present study was to describe the knowledge, attitude, and barriers of dentists toward the
concept of evidence-based dentistry (EBD) in Rohilkhand region, Uttar Pradesh, India. Materials and Methods: A crosssectional survey was conducted with the help of a questionnaire conducted among 300 dentists practicing in Rohilkhand
region. The questions covered the participant’s level of knowledge and use of EBD. Results: Majority of the respondents were
male (76.7%) aged between 25 and 40 years. About 37.7% of these respondents were in general practice with about one-thirds
of all respondents having been in practice for <5 years. Although more than half of these respondents reported being aware
of the concept of EBD, only about one third chose the correct definition. About 54.1% dentists agreed that was an important
concept in practice (54.1%). Conducting continuing dental education programs was found to be the most recommended option
for increasing the awareness of evidence based dentistry. Conclusion: EBD was not a familiar concept to these dentists; the
majority of them preferred consultation with colleagues over seeking evidence from electronic databases.
Key words: Evidence-based dentistry, trends, knowledge, Rohilkhand region

INTRODUCTION
Evidence-based practice is an approach that emphasizes finding
and using the best, current research evidence; along with clinical
experience and patient preferences to help make health-care
decisions.[1] The goal of evidence-based practice is to provide
patients with up-to-date treatment that research has shown to be
safe, effective, and efficient. Ultimately, the goal of evidence-based
practice is to continuously improve patient care based on new
research developments.[2]
The concept of evidence-based practice is well established in
medicine. In dentistry, evidence-based practice is less developed
but quickly gaining momentum. The concomitant growth of
information technology has encouraged the development of
research methodology and the availability and dissemination of
research findings. Such technologies have also influenced patients’
awareness of their own healthcare, options available, and their role
in decision-making processes.[3,4]
54

Evidence-based practice can be taught to and practiced by
clinicians at all stages in their career and may help close the gap
between good clinical research and clinical practice. It is not a new
concept for the professionals in the United States, but is one of the
recent evolutions in the dental practice in India.[5]
At present, dental education and dental care delivery systems
are greatly improved in India due to increased dental health
workforce and development in field of dental research, however
dental graduation training program in India is mainly targeted
toward preventive and curative dental procedures, there is a lack of
emphasis on the application of evidence-based dentistry in clinical
practice. Thus India, still serves evidence-based practice in its
infancy stages.[6]
Corresponding Author:
Dr. Shivangi Sharmaa, Reader, Department of Pediatric & Preventive
Dentistry, Institute of Dental Sciences, Bareilly, Uttar Pradesh, India.
Phone: 9627705646. E-mail: dr.shivi30@gmail.com
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It is not currently clear to what extent general dental
practitioners have embraced the evidence- based dentistry
movement. Many practicing clinicians graduated years before
the concepts of evidence-based healthcare were accepted as
mainstream. It is not clear to what extent current general dental
practitioners are involved in reading literature and whether they
have the skills and time to appraise it.[7]
Given the potential problems identified with evidence-based
dentistry (EBD) and its uptake by general dental practitioners,
this research has been carried out with the aim to determine the
knowledge, attitude and barriers of evidence-based practice among
general dental practitioners in the Rohilkhand region of India.
MATERIALS AND METHODS
The present study was a cross-sectional study which was
conducted in Rohilkhand region of Uttar Pradesh (UP), India
which encompasses Bareilly, Moradabad, Rampur, Bijnor, Pilibhit,
and Shahjahanpur. It has three dental colleges in its heart with
one college situated in Bareilly and the other two in Moradabad.
The participants came from nearly all the dental schools in the
country, with the majority having graduated from the University
of Rohilkhand.[8]
A pilot study was done on selected questionnaire before the
start of the present study on 20 randomly selected subjects. The
sample size was calculated using the following formula:
Z

=

× p×q

=p = 20% q=100−20=80

�96 × 1�96 × 20 × 80
5×5

Statistical analysis

3�8416 ×1600
= 245 which was rounded off to 300 subjects
25
The demographic information was subdivided into groups that
included the age and gender of the practitioners, length of training
period, duration of practice, and university they have graduated
from. The participants were asked to identify common EBD terms.
Knowledge was assessed by asking respondents their perceived
levels of knowledge on six evidence-based practice terms, and then,
choosing the correct definition of three of those terms. Questions
were asked on the sources of information for making treatment
choices. The importance of EBD was rated on a five-point Likert
scale, from very important to not important.
Structured self-administered questionnaires were sent out to
all participants via both individual and courier service delivery
depending on the proximity of location to the investigator. The
questionnaires were accompanied by a covering information letter
giving an explanation of the study as well as letter used to obtain
informed consent. The questionnaires were recorded using serial
numbers. The questionnaire was prepared after referring some
studies done in the past.[9,10]

=

The scientific reliability and consistency of the questionnaire
were confirmed by inter and intra observer respectively by
evaluating the same questionnaire on same subjects before and
after 1 month by same observer and within 1 month by another
observer in random order and evaluated using intra class correlation
(ICC) and Cronbach’s alpha coefficient analysis, respectively.
The ICC and Cronbach’s alpha yielded a significantly higher intra
(r = 0.81) and inter (r = 0.73) reliability and consistency.
The study population consisted of all dentists practicing in the
Rohilkhand region in both private and public establishments. A list
of this population of dentists was obtained from the IDA branches
of the area and consisted of a total of 300 registered dentists with
valid addresses. Questionnaires were sent to the 300 dentist
practicing in Rohilkhand region.
The inclusion criteria were licensed dentist practicing in
Rohilkhand region who gave informed written consent. The
exclusion criteria were the dentist who were not willing to
participate in the study and were not available on three subsequent
visits in their dental clinics were not included in this study.
Questions which might possibly alienate the respondents and
researcher were also avoided. The use of well-worded questions
was utilized and “double-barreled questions” were avoided. The
total focus of this was to ensure that efficient and meaningful
analysis of the acquired date would be possible.
Questions were also asked on their assessment of a need for
EBD information, if they had ever changed their clinical practices
as a result of a scientific research article and the reasons for
changing the practice. Questions were formulated to identify the
commonly perceived barriers by the dentist and their perception
toward the future perspective of EBD in dentistry and its relevance
in Indian scenario.

Data collected were analyzed using SPSS software version 21 (IBM
Corp. Released 2012. IBM SPSS Statistics for Windows, Version
21.0, IBM Corp., Armonk, NY, USA). The data were summarized
in number and percentage. The categorical groups were compared
by Chi-square (χ2) test. A two-sided (α = 2) P < 0.05 was
considered to be statistically significant.
RESULTS
The study determined knowledge, attitude, barriers, and
perceptions toward evidence based practice in Rohilkhand
region of UP, India. A total of 257 dental practitioners (general
dental practitioners, specialty dental practice, and academicians)
responded and completed the study. About 43 dentists were
unable to complete the study.
Out of 257 dentists, about 155 (60.3%) were males and
102 (39.7%) were females. The majority 197 (76.7%) of them
belonged to 25–40 years of age. Least number, that is, 44 (17.1%)
of them belonged to 41–55 years of age followed by 7 (2.7%) in
<25 years and 9 (3.5%) in more than 55 years of age.
Majority of the dentists 97 (37.7%) were general dental
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practitioners followed by academicians 94 (36.6%) with 66 (25.7%)
of specialty dental practice. Maximum working experience was
found to be 2–5 years in about 85 (33.1%) of the dentists.
Most of the dentists 72 (28.8%) understand the term evidencebased practice when used in its correct context. However, only
26 (10.1%) dentists can understand and define it. In contrast, most
of the participants 88 (34.2%) know little about the term clinical
governance. However, only 11 (4.3%) dentists can understand and
define it. Conversely, most of the dentists 80 (31.1%) understand
the term clinical effectiveness when used in its correct context.
However, 18 (7.0%) dentists understand and can define it.
Further, most of the dental dentists 70 (27.2%) were unaware
of the term systematic review. However, about 33 (12.8%) dentists
understand and can define it. Similarly, most of the participants
know little about the term critical appraisal 76 (29.6%). However,
21 (8.2%) dentists understand and can define it.
Moreover, most of the dentists were unaware of the term
Cochrane collaboration 130 (50.6%). However, 16 (6.2%)
participants understand and can define it. Most of the dentists
70 (27.2%) reported that the evidence-based practice is based on
good quality research evidence and thus has shown ignorance to
clinical expertise and patient preference as key elements to EBP
[Table 1].
In the present study, only 63 (24.5%) dentists had correct
knowledge that it is based on clinical experience and patient
preference. Moreover, 26 (10.1%) dentists have no knowledge
about it. Similarly, most of the 95 (37.0%) dentists consider that
the systematic review is a meta-analysis technique. However,
about 81 (31.5%) dentists had correct knowledge that it uses
explicit methods to identify, select. and appraise relevant research.
Moreover, about 34 (13.2%) dentists have no knowledge about
it. In contrast. most of the dentists have correct knowledge that
the critical appraisal assesses validity and relevance of results
105 (40.9%). However, about 71 (27.6%) dentists did not have
knowledge about it [Table 2].
Majority of the dentists 100 (38.9%) consulted text books
followed by friends and colleagues 60 (23.3%), journal 57 (22.2%),
electronic database 22 (8.6%). and 18 (7.0%) make decision on
their own as presented in Table 3. Most of the participants change
their practice based on scientific article or findings 198 (77.0%) and
it is the highly significant results 85 (33.1%) in an article that makes
the participants change their practice. Quality of the paper which
is the most important parameter to assess an article is chosen by
about 83 (32.3%) dentists and only few participants 28 (10.9%) in
the present study have attended an EBD course as seen in Table 4.
In Table 5, maximum dentists 104 (40.5%) agreed that
practical demands of work makes it difficult to keep up-to-date
with current best evidence relating to practice. Majority dentists
86 (33.5%) had a neutral opinion that there is not enough clinical
guidelines in the literature, 129 (50.2%) agreed that the literature
is often conflicting and ambiguous. About 95 (37.0%) dentists
with a neutral attitude toward the level of satisfaction they have for
their current knowledge and feel it is sufficient.
Most of the participants believe good future of EBD in Indian
scenario 139 (54.1%). Further, most of the participants also
56

Table 1: Distribution of data based on understanding of terms
among dental practitioners
Understanding of terms
Evidence based practice
1. Unaware
2. Little know
3. Understand when used in its correct
context
4. Understand but cannot define it
5. Understand and can define it

(n=257)

%

58
50
72
51
26

22.6
19.5
28.0
19.8
10.1

Clinical Governance
1. Unaware
2. Little know
3. Understand when used in its correct
context
4. Understand but cannot define it
5. Understand and can define it

86
88
45
27
11

33.5
34.2
17.5
10.5
4.3

Clinical Effectiveness
1. Unaware
2. Little know
3. Understand when used in its correct
context
4. Understand but cannot define it
5. Understand and can define it

68
51
80
40
18

26.5
19.8
31.1
15.6
7.0

70
43
52
59
33

27.2
16.7
20.2
23.0
12.8

66
76
69
25
21

25.7
29.6
26.8
9.7
8.2

130
40
51

50.6
15.6
19.8

20
16

7.8
6.2

Systematic Review
1. Unaware
2. Little know
3. Understand when used in its correct
context
4. Understand but cannot define it
5.
6. Understand and can define it
Critical Appraisal
1. Unaware
2. Little know
3. Understand when used in its correct
context
4. Understand but cannot define it
5. Understand and can define it
Cochrane Collaboration
1. Unaware
2. Little know
3. Understand when used in its correct
context
4. Understand but cannot define it
5. Understand and can define it

agreed that the EBD practice may turn into reality 139 (59.1%).
Most of the dentists 81 (31.5%) recommended continuing
dental education’s followed by seminars 56 (21.8%), workshops
45 (17.5%), conferences 42 (16.3%), and short certificate courses
33 (12.8%) for betterment of EBD in India [Table 6].
DISCUSSION
Evidence-based dentistry is said to be the current best approach
to provide interventions as it not only improves dentist’s skills
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Table 2: Distribution of data based on knowledge of terms among
dental practitioners
Knowledge of EBD Term
Evidence‑based practice

Table 4: Distribution of data based on attitude toward EBD among
dental practitioners

(n=257)

%

1. Good quality research evidence

70

27.2

2. Good quality clinical experience

40

15.6

3. Clinical experience and patient
preference*

63

24.5

4. Research evidence and clinical expertise

58

22.6

5. Don’t know

26

10.1

1. Meta‑analysis techniques

95

37

2. Explicit methods to relevant research*

81

31.5

3. Effectiveness of an intervention

34

13.2

4. Randomized clinical trials

13

5.1

5. Don’t know

34

13.2

1. Assessing validity and relevance of
results*

105

40.9

2. Determining bias in the results

43

16.7

3. Peer review of a clinical procedure

32

12.5

4. Assessment of statistical techniques

6

2.3

5. Don’t know

71

27.6

Systematic Reviews

Critical Appraisal

*‑ correct answer/knowledge

Table 3: The distribution of data based on primary reason for
changing practice philosophy among dental practitioners
Primary reason for changing practice philosophy
(n=257) %
1. In Uncertainty Regarding Treatment Choice, Consult‑
a. Text book
100
38.9
b. Journal
57
22.2
c. Electronic database
22
8.6
d. Friends or colleagues
60
23.3
e. Make my own decision
18
7.0

and knowledge but also the quality of the treatment provided to
the patients.[11] EBD champions are committed to improving the
quality, effectiveness, and appropriateness of dental care through
the application of evidence-based principles and tools.[12] In
addition, EBD leads to better oral healthcare by allowing the
dentist systematically to collect and to analyze scientific evidence
to answer a specific clinical question.[13]
In the present study, there were a few significant differences
between the knowledge scores of the participants and their
demographic data, including age, gender, and number of years
since graduation. In contrast, studies done by Yusof et al.[14] and
Ji et al.[15] found no such significant relationship between the
variables.
A factor that differed significantly in the present study was the
number of years of experience among the study participants. Most
of the respondents had experience of 2–5 years (33.1%). This was

Attitude towards EBD
I. EBD is Important in General Practice‑
1. Strongly agree
2. Agree
3. Neutral
4. Disagree

(n=257)

%

72
82
90
13

28.0
31.9
35.0
5.1

245
12

95.3
4.7

198
59

77.0
23.0

IV. What was it About the Article that Made You
Change Your Practice‑
1. Highly significant results
2. Quality of the paper
3. The journal in which it was published
4. Well known authors

85
83
68
21

33.1
32.3
26.5
8.2

V. Ever attended a EBD course:
1. Yes
2. No

28
229

10.9
89.1

II. Interested in Finding more Information on EBD‑
1. Yes
2. No
III. Change of Practice based on Scientific Article‑
1. Yes
2. No

similar to the study conducted by Nawabi et al.,[16] where almost
one-third of respondents (32.9%) had graduated 1–5 years before
the study took place.
In the study conducted by Iqbal et al.,[17] 62% of the respondents had
worked as dental practitioners for more than 15 years. It also appears
that the relatively limited job experience of the dental practitioners in
the present study might be attributed to the large number of dental
practitioners who have recently graduated in Rohilkhand region.
The present study evaluated the knowledge and use of EBD by
dental practitioners with an 86.3% response rate in the Rohilkhand
region. These findings are comparatively lesser when comparing
the knowledge and use of EBD by the study conducted by Patel
et al.,[18] with a 91% response rate.
The variation in these response rates could be attributed to the
differences in research methodologies between these studies. It
was found that in some studies, the questionnaires were sent to the
dental practitioners in traditional hard copy format and suggested
that responses to electronic surveys are generally lower than those
of paper surveys.[19,20]
Therefore, it appears that dental practitioners currently
only accept the use of electronic databases concomitantly with
other more conventional methods, including consultation with
colleagues. Ideally, clinicians should be consulting electronic
databases, such as PubMed and Cochrane, and seek evidence from
systematic reviews or meta-analysis of randomized control trials
where possible, to identify the best current evidence which can
help guide decision-making.[21]
Hence, the results of this study found that dentists in
Rohilkhand region pay little attention to EBD for many reasons.
The main factors were a lack of EBD education in dental
schools and the fact that the respondents were not familiar with
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Table 5: Distribution of data based on barriers toward EBD among
dental practitioners
Barriers
I. Practical demands of work make it difficult for me to
keep up‑to‑ date with current best evidence relating
to practice‑
1. Strongly agree
2. Agree
3. Neutral
4. Disagree
5. Strongly disagree

(n=257)

%

11
104
61
72
9

4.3
40.5
23.7
28.0
3.5

II. Not enough clinical guidelines in literature‑
1. Strongly agree
2. Agree
3. Neutral
4. Disagree
5. Strongly disagree

18
82
86
61
10

7.0
31.9
33.5
23.7
3.9

III. Literature is often conflicting and ambiguous‑
1. Strongly agree
2. Agree
3. Neutral
4. Disagree

7
129
68
53

2.7
50.2
26.5
20.6

28
31
95
91
12

10.9
12.1
37.0
35.4
4.7

93
34
130

36.2
13.2
50.6

136
65
56

52.9
25.3
21.8

VII. I have no access to internet:
1. Yes
2. No

17
240

6.6
93.3

VIII. I have access to internet at home:
1. Yes
2. No

229
28

89.1
10.9

IX. I have access to internet at work:
1. Yes
2. No

179
78

69.6
30.4

IV. Satisfied with current knowledge and feel it
sufficient ‑
1. Strongly agree
2. Agree
3. Neutral
4. Disagree
5. Strongly disagree
V. Skill to undertake literature review ‑
1. Yes
2. No
3. Uncertain
VI. C
 an I obtain copies of published papers relating to
my clinical Practice‑
1. Yes
2. No
3. Uncertain

Table 6: Distribution of data based on frequency distribution of
recommendations for EBD by dental practitioners
Recommendation for EBD
Workshop
Conferences
Continuing dental education’s
Seminars
Short Certificate Courses

(n=257)
45
42
81
56
33

%
17.5
16.3
31.5
21.8
12.8

EBD websites. Moreover, there is a deficit of research studies
and papers in this field. Evidence-based practice may not be
58

a concept that every dentist is familiar with, but increasing
consumer pressures and the present economic, social, and
political change, will necessarily demand that evidence-based
principles are implemented.[22] Lastly, due to the immense
breadth of evidence-based practice in dentistry, it was not
possible to explore all areas of this field. Further studies are
needed in this area to identify solutions to increase the use of
literature in scientific practice.
LIMITATIONS
The results of this study were based on a sample of general
dental practitioners based in the Rohilkhand region and therefore
may not be wholly applicable outside of this setting. To an extent
the responses from the general dental practitioners working in
the Rohilkhand region might be generalized in so far but since
geographical and economic limitations may vary widely and thus
might influence on practitioner behavior. The study was therefore
limited in this respect; nevertheless, the results were informative
and enlightening.
CONCLUSION
The current study showed that there was very little knowledge
about use of evidence based concept in clinical practice by majority
of the dentists. However, the reflected attitudes of the GDP’s
surveyed were enthusiastic and expressed a desire to find out more
information on EBD.
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ABSTRACT
The use of magnification to perform various procedures in the medical and dental field has long been recognized. Ironically,
the practice of microsurgery in periodontology has not been widely promoted. The purpose of this article is to highlight
the practice of microsurgical principles in several periodontal surgical procedures and thereby emphasize the integration of
microscope into periodontal procedures.
Key words: Magnification, microsurgery, visual acuity, wound healing

INTRODUCTION
Over the years, the evolution of surgical periodontal therapy has
undergone a plethora of changes both in concepts and techniques.
Although usage of loupes and surgical operating microscopes
to achieve magnification to perform various procedures in the
medical and surgical field is widely acclaimed, their incorporation
in dentistry particularly in the field of periodontology needs to
be addressed at a broader level. This article provides a review of
application of periodontal microsurgery for procedures ranging
from mucogingival surgeries to regenerative procedures and
implant dentistry.
HISTORY
Daniel (1979) defined microsurgery as a surgery performed under
the magnification provided by operating microscope. Serafin
(1980)[1] described microsurgery, as a methodology, a modification,
and refinement of existing techniques that use magnification to
improve visualization and have implications for their applicability
to all specialties. Introduction of the first surgical microscope in
dentistry was done by Apotheker and Jako in 1981.[2] Shanelac
introduced microsurgery in periodontology 1992.[3]
PRINCIPLES OF MICROSURGERY
Principles of microsurgery are of importance for achieving the
best prognosis possible by the operator. It is mainly possible by
ameliorating the skills required to perform this modality. In order
to achieve these skills a constant devotion is must, by practice of
various steps as in order:
60

• Enhancing motor skills
• By emphasizing on passive wound closure with exact or near to
exact approximation of the incision or wound
• By appropriate application of microsurgical instrumentation
and suturing to reduce tissue trauma.
Enhancement of motor skills is achieved by maintaining a
composed mind, correct chair position, comfortable posture
with well-supported hand, minimal quiver of hand while
instrumentation for best stability, feet must be flat on the floor.
In chair position patients head must be perpendicular to the
operator’s chest by assuming head of patient at 12 ´O` clock.
The most appropriate area for working on patient should be
between 7 ´O` clock and 2 ´O` clock and if in case operator is
left-handed area of working should be between 10 ´O` clock and
4 ´O` clock.
For stabilization, hand is kept on a flat surface in a dorsiflexed
position which is about 20 degrees. By application, significant
stability of hand and reduction of quivering can be accomplished.
For instrumentation most appropriate grip preferred is pen
grip which provides greater stability to hand than any other grips.
Pen grip is a three-finger grip which involves, index and thumb
finger in the middle of the handle of instrument and pad of middle
finger acting as tripod. With a steady contact in between three
fingers, the instrument can be moved with efficiency without
fatigue.[4]
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MICROSURGICALTRIAD
Three Imperative rudiments which lay down the foundations of
the microsurgical triad include magnification, illumination, and
micro surgical instruments. All three factors play an equal role in
the success of microsurgery.
Magnification

Magnification loupes and operating microscopes are some of the
most widely used magnification systems for increasing visual acumen.
Magnifying loupes

These are one of the most commonly used loupes in
dentistry.[5] Based on a system of Keplerian system optics, these
loupes constitute dual monocular telescopes with side-by-side
lenses. Due to their ability of convergence, these loupes provide
a magnified image with stereoscopic properties.[6] These are of
three types: simple or single-element loupes [Figure 1], compound
loupes, and prism telescopic loupes.
Prism telescopic loupes

One of the most advanced loupe systems available. They help in
elongating the path of light through Schmidt or “rooftop” prisms
which contain a succession of switchback mirrors amongst the
lenses.[7,8] These can yield improved magnification, increased field
depth, extended working distance with bigger field of view [Figure 2].
It can increase the magnification up to 4 times the original value.
Illumination is significantly enhanced via coaxial fibreoptic lighting.

Compound loupes

These provide supplementary refracting surfaces with multielement lenses by means of intervening air spaces [Figure 3].
To evade unnecessary size and weight, magnification can be
augmented by spreading the gap between the lenses. They have the
ability to be achromatic and yield a color-correct picture.[8] These
should not magnify beyond 3× as they are ocularly inadequate at
this range.
Loupe magniﬁcation

Loupe magnifications vary within a range of 1.5×–10×.
Magnifications less than 2× have proven to be less than adequate
for microsurgery. Loupes of 5× show the most efficacy for utility in
periodontal procedures where magniﬁcation is deemed necessary,
by supplying effective magniﬁcation, ﬁeld size, and focus depth.
Surgical operating microscope

Surgical microscopes are able to exploit the “Galilean optical
principles [Figure 4].” They provide magnification of 4–40×
through an intricate system of lenses which allow for stereoscopic
vision. These can be mounted on ceilings, floors, or on walls.
Clinicians need not worry regarding the weight or sustaining a
stabilized field of view as all these aspects are external to the body.

Figure 3: Compound loupes (Adapted from Carranza 13th edition)

Figure 1: Simple loupes (Adapted from Carranza 13th edition)

Figure 2: Prism loupes (Adapted from Jan Lindhe, 6th edition)

Figure 4: Parts of a surgical microscope. (Adapted from Jan Lindhe,
6th edition)
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Surgical microscopes can provide for both maneuverability and
stability.

2.	Re-approximating the incision using thin suture mounted
atraumatic needles.

ILLUMINATION

ROLE IN PERIODONTOLOGY

Lenses must be equipped with antireflective coatings to prevent
loss of transmitted light and reduction in brightness due to surface
refraction. Loupes and various instruments can be equipped
with fiber optic light. This is advantageous in getting rid of debris
from deep periodontal pockets. Lamps made up of halogen have
been evaluated and are sufficient enough to provide for the finest
illumination.[9] Illumination also requires to bear in mind the
quality, weight, brightness of the illuminating source with the luxury
of directing and focusing the light within the working space.[10]

Microsurgery has proven to surpass conventional periodontal
surgery not just because of reduction in post-operative morbidity
felt amongst the patients undergoing surgical therapy, but also
because this modality is able to bestow the clinician with squeaky
clean incisions, contiguous wound emplacement, diminished
hemorrhage, and minimal trauma at the operating site. Usage of a
microscope will enable the clinician to view the operating field with
immense clarity and enable them to perform with great precision
which can boost the periodontal repair via primary healing and
minimal granulation tissue formation.

INSTRUMENTS
Microsurgical instruments are able to make clean incisions and flap
closure which provide for wound healing via primary intention.
The following are common in a microsurgery kit:
• Knives and scalpel blades
• Micro scissors
• Anatomic and surgical micro forceps
• Micro needle holder
• Micro sutures.
KNIVES

• Dual advantages of extreme sharpness and minimal size.
• Limits tissue trauma and promotes faster healing.
• EX:- crescent, lamellar, blade breaker, sclera, and spoon knife
• Dissection of tissues, blood vessels, and nerves.
• COMMON:- 14 cm and 18 cm.

SCISSORS • 9 cm microscissors for delicate tissues

• Handling small tissues without damage
• Hold fine sutures.
FORCEPS • Separate delicate and tiny vessels and nerve

NEEDLE
HOLDER

• Hold suture to pass it across the tissues, and tie a knot.
• Titanium needle holder best choice

• 6-0 and 7- 0 sutures, most appropriate.
• Wound apposition microsurgicaly prevents gaps at wound edges,
encouraging rapid healing & minimizing inflammation and pain.
SUTURES

BENEFITS OF MICROSCOPES IN PERIODONTICS
A seasoned and dexterous surgeon will exhibit precision in his
work. He can achieve this with planning.
1.	 Though an accurately placed incision small enough to employ
smaller instruments and causing minimal trauma. This aids
in improved field exposure and visibility and easy access to
calculus. This results in its removal with minimal collateral
damage resulting in the preservation of natural root smoothness
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Role in scaling and root planing

Purging of plaque and calculus from the tooth and root surface is a
vital principle for controlling and treating periodontal diseases and
a proper visual access of the operating site enhances debridement
and helps to deliver a smooth debris-free surface. Kotschyin 2010[11]
was able to achieve significant root debridement and pocket
therapy using microscope holding a magnification power of 15×–
20× combined with kinetic glass bead blasting achieving optimal
results. Liao et al.[12] utilized surgical microscope for evaluating
the effectiveness of magnification in clearing debris around tooth
surfaces and noted effective removal of plaque and calculus around
periodontally affected teeth after using the microscope.
Role in regeneration

The usage of barrier membranes, demineralized freeze-dried bone
allograft, a combination of barrier membranes and grafts, and
enamel matrix derivative have been the most sought out techniques
for the treatment of intrabony defects.
Minimally Invasive Surgical Technique (MIST) was first
proposed by Cortellini et al. in the therapy of intrabony defects.[13]
Depending upon the morphology of the defect site the approach
toward the diseased interdental papilla is decided. The ModifiedMIST,[14] prevents or prohibits the involvement of the papilla and the
palatal flap and recommends only elevation of a minute buccal flap.
Primary closure of the flap was reported in 100% of cases
treated with MIST and maintained in 95% of the cases at 1 week
in single sites[13,15] and in 100% of the cases in the treatment of
multiple sites.[16] When applying the M-MIST,[14] the reported
primary closure was obtained and maintained in 100% of the cases.
Role in papilla reconstruction

Reconstruction procedures for diseased or defective papilla have
proven to be one of the most strenuous procedures for aesthetic
correction and this is mainly due to the narrow architecture as well
as constrained blood supply to the papilla. Therefore, microsurgery
was suggested to overcome these anatomic and biologic obstacles.
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Nordland et al. in 2008 anticipated the usage of microsurgical
instruments and surgical microscopes to the original pouch
and tunnel technique.[17] This case report presented without
the application of vertical releasing incisions onto the soft
tissues preventing any chances of obliteration the donor tissue,
unnecessary hemorrhage, discomfort and helped in tissue survival.
They reported improvements in the interdental space indicating
successful regeneration of the interdental papilla using the
microsurgical principles.
Burkhardt and Lang have shown superior vascularity and
enhanced treatment outcomes with microsurgery.[18]
Role in sinus lift

Deterioration of the subantral bone is common sequelae which
occurs due to loss of posterior teeth. Tooth loss leads to reduced
occlusal contacts and bone pneumatization. This can be a common
complication during delivery of implants which require a stable
amount of alveolar bone for the implant to adhere into the socket
and allow for unimpeded osseointegration. Incidencesranging
from 10% to 44% have been reported wherein due to inadequate
amount of bone height has led to the perforation of the sinus by
the implant. Steiner in 2010[19] demonstrated a novel method of
sinus lift procedure incorporating microsurgery and have observed
improved visualization of the sinus membrane, negative risks of
perforation allowing for 97% implant rate of success.
Role in root coverage

Gingival recession is one of the most common complications
perceived in the dental clinic. Atraumatic surgery, excellent
visualization, and surgeon’s dexterity contribute to better root
coverage.
Bittencourt et al. in 2012 operated on patient requiring recession
coverage via soft tissue grafts by utilizing a surgical microscope. On
12 months follow-up, 98% coverage with superior aesthetics was
observed in patients who underwent coverage under the guidance
of a surgical microscope.[20]
Yadav et al. in 2018 utilized a surgical microscope for treating
a patient with miller’s class 1 recession using the GTR technique.
91.6% mean root coverage was demonstrated which is attributed
to the enhanced visualization via the microscope giving a detailed
view of the surgical site and the precision with which the procedure
was performed.[21]
Role in implant

Microscope can be effective in implant placement. As of yet, there
is no evidence reporting reduction of post-operative pain after
extraction or placement of implant. However, there are significant
observations which report of decreased pain and improved healing
due to diminished surgical trauma.
Shanelec in 2005[22] conducted a case series which evaluated
usage of microsurgery principles in 100 patients who were in
need of extraction of maxillary central incisors, lateral incisors and
reported that utilization of microsurgery for placing implants in
extraction sockets showed remarkable success.

Minimally invasive implant surgery has come across as an
efficient and clinically effective mechanism for the placement of
implant. Aided with the digital pre-surgical plan during guided
implant surgery has provided significant boost in minimally
invasive surgical procedures.[23]
CONCLUSION
Application of microsurgery in periodontology has proven to
be a beneficial modality for treating periodontal complications.
Although it is a technique-sensitive procedure, the boons of this
modality are manifold. Utility of the microscope allows the clinician
to practice a precise, effective, and less traumatic procedure which
allows for maximum healing and better surgical outcomes. The
application of magnification for periodontal surgeries will become a
standard treatment protocol in the near future once its precedence
is validated worldwide.
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ABSTRACT
Mucormycosis is a distinct angioinvasive infection caused by filamentous fungi belonging to the Mucorales order of the
Zygomycetes class. Mucormycosis has surpassed candidiasis and aspergillosis as the third most prevalent invasive mycosis in
patients undergoing hematological and allogeneic stem cell transplantation. Mucormycosis is still a concern in patients with
diabetes mellitus in the Western world. Furthermore, this disease is becoming more widely recognized in newly developed
countries, such as India, in people who have uncontrolled diabetes or in cases of trauma. Data on radiologic features on this
type of mycosis are scant. This review aims to throw light on imaging features of mucormycosis which help in early diagnosis
and prompt treatment of the disease.
Key words: Advanced Imaging, Conventional Imaging, Diagnosis, Fungal Infection, Mucormycosis, Post-COVID complications

INTRODUCTION
Mucormycosis is a fungal infection caused by fungi in the Mucoraceae
family that is sometimes lethal.[1] Rhizopus, mucor, and Absidia
species are the most common pathogens in this family. Phycomycosis
or zygomycosis was first described in 1885 by Paltauf and later coined
as Mucormycosis in 1957 by Baker.[2] Rhizopus oryzae is the most
common type and responsible for nearly 60% of mucormycosis cases
in humans. Mucoracea can be found in soil, decomposing vegetation,
and other forms of organic materials. Mucormycosis is a polymorphic
disease that manifests itself in a variety of ways.[3]
Rhinocerebral, pulmonary, cutaneous, cardiac, gastrointestinal,
and disseminated are the different types. The most prevalent form
of mucormycosis, rhinocerebral mucormycosis (RCM), is usually
a fatal fulminant infection. RCM is further classified as rhinomaxillary and rhino-orbito-cerebral mucormycosis.[4]
Several cases of mucormycosis in patients with COVID-19
have recently been reported all over the world, particularly
in India. An optimal condition of low oxygen (hypoxia), high
glucose (diabetes, new-onset hyperglycemia, and steroidinduced hyperglycemia), acidic medium (metabolic acidosis
and diabetic ketoacidosis [DKA]), high iron levels (increased
ferritins), and decreased phagocytic activity of white blood cells
due to immunosuppression (SARS-CoV-2 mediated, steroid
mediated, or background comorbidities) coupled with several
other shared risk factors including prolonged hospitalization
with or without mechanical ventilators appears to be allowing

Mucorales spores to germinate in persons with COVID-19. It
has also been reported from otherwise normal individuals.[5]
RCM may result in severe intracranial ischemic and hemorrhagic
lesions.[6]
According to the World Health Organization, the global incidence
rate of mucormycosis ranges from 0.005 to 1.7 per million people.
Mucormycosis prevalence in India is estimated to be 140 per million
people, which is nearly 80 times higher than in developed countries.[7]
Early diagnosis and treatment are mandatory for a successful
management of this infection.[8] Both computed tomography (CT)
and magnetic resonance imaging (MRI) play an essential role in the
diagnosis of RCM. While CT is better for identifying bone erosion,
MRI is better for soft-tissue evaluation, intraorbital extension, and
intracranial and vascular invasion. Specific CT and MRI procedures
such as CT angiography or enhanced magnetic resonance (MR)
angiography, as well as more advanced MRI sequences such as
gadolinium three-dimensional black blood imaging, can help
determine the extent of vascular invasion.[6] In this pictorial review,
we describe conventional imaging, specific CT, cone-beam CT
(CBCT), and MRI signs of RCM, mainly focusing on its lifethreatening complications due to vascular involvement.
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IMAGING TECHNIQUES
Imaging modalities are valuable tools which are complementary to
clinical evaluation in assessing the extent of disease and diagnosis of
complications. Early changes of RCM can be noted on panoramic
radiograph. CT, CBCT, and MRI play an essential role in the
diagnostic process of RCM.
IMAGING FINDINGS
Panoramic Radiograph

Previous literature showed the presence of a non-healing socket of
the lower right second molar with evidence of a small area of bone
destruction and generalized horizontal bone loss indicating adult
periodontitis, discontinuity in rhinomaxillary area with moth-eaten
appearance in maxillary anterior region extending from maxillary
second molar to left maxillary left first molar region with haziness
in bilateral maxillary sinus, haziness of the left maxillary sinus with
erosion of maxillary sinus walls.[9-11]
CT

According to literature, the ethmoid sinus is found to be the most
common sinus involved. Multiple sinuses were affected in majority
of the cases. Maxillary, ethmoid, and sphenoid were the most
commonly involved sinuses. Bilateral involvement of sinus was
less common than unilateral involvement. The sinuses involved in
mucormycosis are detailed paranasal sinuses infection. Unilateral
involvement of the ethmoid and sphenoid sinuses is the most
common finding in RCM. Unenhanced CT detects RCM as a
homogenous opacification of the sinus cavity with well-defined,
considerably hyperdense foci within the inflammatory reaction,
most likely due to calcium phosphate and calcium sulfate deposits
in necrotic regions of mycetoma.[12]
Bone erosion may be evident on unenhanced CT reconstruction
of bone algorithm; however, outside the sinuses the disease
progression can occur through the vascular and perineural spread
with an intact bony wall, thus causing minimal bone erosion.[6]
The extent of orbital and cranial involvement can be determined
by CT. Without an air-fluid level, CT shows opacification of
the paranasal sinuses, thickening of the sinus mucosa, and bone
destruction. There may also be soft-tissue edema, proptosis, and
swelling of the extraocular muscles.[10]
Soft-tissue infiltration of the deep face characterized by
obliteration of the normal fat planes in the infratemporal fossa,
pterygopalatine fossa, and pterygomaxillary fissure is another early
sign. On CT, there are three forms of contrast enhancement, the
most common of which is mild enhancement. Other variants have
low-density opacification and no post-contrast enhancement, as well
as a heterogeneously enhancing intrasinus abscess-like appearance
with varying enhancing and non-enhancing regions. The presence
of retroantral, facial, and orbital fat stranding and hypodense softtissue proliferation in patients with non-enhancing opacification of
the sinuses reflects the infection’s aggressive nature.[12]
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The surrounding walls of the involved sinuses were found to be
normal (60%) in a previous study, with infection spreading across
uninvolved bone into the perisinus fat. Bone involvement was
detected in 40% of the patients, with bone rarefaction, erosions,
and permeative deterioration involving the sinus walls and
neighboring bony structures. On CT, non-specific inflammatory
turbinate hypertrophy and inflammatory fluid in the nasal cavity
indicate nasal cavity involvement. Involvement of the nasal septum
is also noted.[12]
Subtle sinus mucosal thickening or thickening of the extraocular
muscles is the most prevalent findings on CT scanning of the head
or sinuses. Despite clinical evidence of progressive disease, it is
also common to find no abnormalities in the bones of the sinuses.
However, when present, the finding of bony erosion of the sinuses
is strongly suggestive of the diagnosis in the appropriate clinical
context (e.g., patient in DKA with proptosis).[13]
Chronic post-treatment bone findings

Following treatment and improved blood glucose management,
a chronic persistent form of bone involvement was detected in
the surrounding bones of the affected sinuses in some cases of
acute mucormycosis. On follow-up imaging, the affected bones
revealed varied widening, sclerosis, erosions, and uneven lytic
destruction.[13]
CBCT

It was noted that there was a breach in continuity in the nasal
and maxillary areas, as well as haziness and obliteration of both
maxillary sinuses, along with moth-eaten appearance of bone.[10]
Discontinuity was also seen in the maxillary sinus walls on both
sides, affecting the nasal concha and septum, as well as bilateral
obliteration of the maxillary sinus. Furthermore, there were
osteolytic lesions involving the alveolar bone of maxilla, extending
from the second molar to the left maxillary first molar region, along
with perforation of the palate and involvement of the maxillary
sinus.[14]
A case of mucormycosis involving maxilla reported to the
Outpatient Department of Oral Medicine and Radiology, Institute of
Dental Sciences, Bareilly, Uttar Pradesh, with CBCT images showing
mixed radiolucent radiopaque pathology with destruction of buccal
and lingual cortical plates of right and left side [Figures 1 and 2].
MRI

MRI is currently the preferred method for establishing a diagnosis
of cavernous sinus thrombosis.[15] MRI with MR venogram
demonstrates that the involved cavernous sinus has no venous
flow, and carotid CT angiography or MR angiography can show
narrowing or occlusion of the ICA’s intercavernous section.
On T1W images of MRI, the lesions were all isointense or
slightly hypointense. Rhinocerebral lesions appear on T2W
imaging as
1.	 T2 isointense to mildly hypointense soft-tissue lesions in seven
cases (37%)

Journal of Dental Sciences and Oral Rehabilitation / Volume 12 / Issue 2 / Jul-Dec 2021

Seraj, et al.: Imaging features of mucormycosis: A review is “Mucormycosis”

artery. Most of the patients (25, 58%) seemed to have advanced
disease (stages 3) on presentation, according to the classification
Rupa et al.[12]
CONCLUSION

Figure 1: Axial computed tomography image showing mixed
radiolucent radiopaque pathology with destruction of buccal and
lingual cortical plates of the right and left sides

The early diagnosis and treatment of mucormycosis is very important
in terms of prognosis. Imaging aids in determining the extent of
disease, detecting complications such as internal carotid artery
thrombosis, and is indispensable for surgical planning. Radiographic
imaging is aids in establishing the extent of sinus, orbital, or
intracranial progression of mucormycosis and determining the
efficacy of treatment. The precise anatomical location of infection
is critical for determining treatment options and overall prognosis.
However, imaging modalities such as MRI reveal only non-specific
characteristics such as mucosal thickening in the early stages of the
disease, potentially delaying diagnosis. As a result, a high clinical
suspicion is required for early detection of this illness.
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Figure 2: (a and b) Three-dimensional cone-beam computed
tomography images showing perforation of buccal and lingual cortical
plates of the right and left maxilla of the same case
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Extrasinus extension

The orbit (76%) and face (57%) are the most prevalent extrasinus
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ABSTRACT
Three-dimensional (3D) technology has been widely used in orthodontics in recent years. Conventional computed and
cone-beam computerized tomography (CT/CBCT), ultrasonography (USG), magnetic resonance imaging, and surface
scanning, intraoral scanning are some of the 3D technologies in orthodontics. The purpose of this article is to review the
currently available orthodontic appliances which utilizes 3D technology such as the principles in 3D imaging and its possible
applications of 3D facial imaging in orthodontics, the different techniques of 3D imaging of the teeth as well as the recent
efforts to create the “virtual orthodontic patient” with the help of 3D soft- and hard-tissue data. This article is basically a brief
narrative review of some of the commercially available 3D-based technologies in orthodontics.
Keywords: Three-dimensional, cone beam computed tomography, clinical use, computed tomography, intraoral scanners, magnetic
resonance imaging

INTRODUCTION
The modern digital era has started with access to significantly many
new diagnostic information. With advancing digital technology
from two-dimensional (2D) to three-dimensional (3D), the more
and more information will be available and with this information,
orthodontics will excel to next level, enhancing the scope.[1]
Progress in 3D imaging has significantly increased in the past two
decades and has found many applications in orthodontics and also in
oral and maxillofacial surgery. In 3D imaging system, the anatomical
data are assembled by utilizing diagnostic imaging equipment, it will
be processed by a computer and then the image will be displayed
on a 2D monitor showing the illusion of depth. The image will
appear in 3D with the depth perception. The implementation of 3D
imaging in orthodontics includes various pre- and post-orthodontic
assessments of dentoskeletal relationships and facial esthetics,
examining orthodontic outcomes with regard to soft and hard tissues,
3D treatment planning, also 3D soft- and hard-tissue prediction of
treatment result outcomes. Other benefits of utilizing 3D models
in orthodontics are three-dimensionally fabricated custom made
archwires, archiving 3D dental, facial and skeletal records for intreatment planning, research, and medico legal purposes.
Along with computed tomography (CT), other 3D tools also
offer undeniable possibilities that allow clinicians to acquire 3D
scans. 3D scanning of the human face and dentition within seconds
has greatly replaced the photographs and dental casts. These tools
allow us to examine soft and hard tissues in an infinite variety of
ways with resolution near microscopy.[2]

According to Quintero et al., there are several reasons for
limited validity of 2D cephalometry’s scientific method and
its applications,[3] like the representation of a 3D object as
2D is a conventional head film. The structures are displaced
vertically and horizontally in proportion to their distances
from the film or recording plane.[4] Accurate assessment of
structures away from the mid sagittal plane is impossible,
because facial symmetry is rare and because of relative
image displacement of right and left sides.[5] Significant
radiographic projection errors are related to image
acquisition, magnification, distortion, also the errors in
positioning of patient and projective distortion inherent to
the film/patient/focus geometric relationships.[5]
Manual collection of data and cephalometric analyses processing
have revealed low accuracy and precision. Manual tracings of anatomic
structures used for cephalometric analysis incorporates intra and
inter-observer errors. Furthermore, the conventional analyses utilize
linear and angular measurements defined in a coordinate system that
varies across patients and in longitudinal assessments.[5]
Errors in landmark identification due to lack of well-defined
anatomic outlines, hard lines and shadows, landmark locations are
poorly described in at least one of the planes of space that depends
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on head orientation and observer experience.[6]
Therefore, the aim of the present narrative review is to
summarize the various 3D imaging system, its daily application in
orthodontic practices for diagnosing and treatment planning.
3D IMAGING MODALITIES
Some of the 3D imaging methods can be summarized as follows:
• Conventional computed and cone-beam computerized
tomography (CT/CBCT)
• USG
• Magnetic resonance imaging (MRI) and surface scanning
• Intraoral scanning.
CT
The first clinical CT scanner was introduced by Sir Godfrey N
Hounsfield in 1967.[7]
CT imaging, also known as computerized axial tomography
imaging, uses spiral X-ray equipment [Figure 1] to generate cross
sectional images of the body. A fan beam shaped X-ray source
[Figure 2] and solid-state detectors are mounted on a rotating
gantry while it advances. The image of the patient is obtained
slice by slice usually in an axial plane. Images interpretation is
done by assembling the slices to get multiple 2D representation.
Stacking multiple 2D slices together leads to the formation of 3D
illustrations. Since CT is expensive and subjects the patient to a
high radiation dose, CBCT was introduced to overcome these

limitations.[8]
CBCT[9]
The CBCT machine can scan the patient in sitting, standing, and
supine position. X-ray source and detector are fixed to rotating
gantry [Figure 1] which is used to achieve the desired imaging
in CBCT. By the middle of the area of interest onto an X-ray
detector on the opposite side, a divergent cone shaped [Figure 2]
source of ionizing radiation is directed. Throughout the rotation,
multiple (from 150≥ 600) sequential planar projection images of
the particular view of the field are captured in a complete or in a
partial arc.
Differences between CT and CBCT
Reference
CBCT technology
Type of beam Cone shaped

CT technology
Fan shaped

Exposure of
beam

Volumetric, 3D

2D

Scan time

Rapid scan time (10–70 s) More scan time, it takes some
minutes for scan to complete

Dose

Range 36.5–182.1 µSv

Artifacts

More noise and movement Lesser as compared to CBCT
artifacts compared to
CT; lesser metal artifacts
compared to CT

Soft tissue

Poor soft-tissue contrast

Range: Mandible- 7613324µSv
Maxilla- 104-1202 µSv

It has bone and soft-tissue
windows, making it useful
for determining various softtissue details

CBCT: Cone-beam computed tomography, 2D: Two-dimensional,
CT: Computed tomography

Applications of CBCT in orthodontics
Figure 1: The CT equipment and the CBCT equipment

Various applications of CBCT in orthodontics could be broadly
covered as: [8]
1.	 Diagnostic assessments
• Root form and length
• Unerupted tooth position
• Facial asymmetry
• Clefts and bone defects
• Pathologies.
2.	 TMJ assessment
3.	Airway
4.	 Craniofacial morphometrics and cephalometry
5.	 Orthodontic treatment planning
6.	 Assessment of treatment outcomes.
Diagnostic assessments[10]

Figure 2: Comparison of basic functioning difference between CT
and CBCT technologies
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CBCT imaging system exactly determines the labial/lingual
relationships, the exact angulation of impacted teeth, and the exact
proximity of adjacent roots, crown, and bones and play a very
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important role in diagnosing and treatment planning.
TMJ assessment[10]

Degenerative changes of TMJ, which play an important role in
orthodontics treatment, can be evaluated using follow-up CBCT
over an extended period of time. Current software solutions allow
the visualization of TMJ osseous elements, isolated (segmented)
from other surrounding structures.
Airway[10]

The volume of the airway and the sinuses can be quantified possibly
using CBCT filtered images. The location of most constricted
airway can be established, and the quantification of axial view of
this region can be done.
Craniofacial morphometrics and cephalometry[11]

Several visualization modes of 3D measurements from CBCTs can
be made, including volume rendered, shaded surface display, and
multiplanar (MPR). Among all, in the MPR mode, point to point
measurements made are highly accurate compared to the physical
skull measurements.
Orthodontic treatment planning[11]

CBCT provides accurate information regarding the bone volume,
bone quality, and location of adjacent structures, which are
necessary for proper placement of temporary anchorage devices.
Assessment of treatment outcomes[11]

CBCT is now considered a tool for determining treatment
outcomes in patients undergoing maxillary expansion: patients
after alveolar bone graft placement and treated cleft lip/palate
patients; and those who underwent orthopedic corrections and
orthognathic surgery.
NONRADIATION IMAGING TECHNIQUES
Ultrasonography

It was first commercially available in 1964. High frequency sound

a

waves are required to produce dynamic images (sonograms) of
organs, tissues or blood flow inside the body. Moreover, it utilizes
about 20,000 Hz frequency of an ultrasound wave and 2.5–15
MHz of medical ultrasound wave.[12]
Mechanism

When an electric field is applied to an array of piezoelectric crystals
located on the transducer surface, an ultrasound wave is generated.
Stimulation of electric field will lead to mechanical distortion of
the crystals results of which is the vibration and production of
sound waves. The sound waves released from the transducer are
transmitted into the body, and then the tissue interface reflects
it back to the transducer. Which are then transformed into an
electric signal, which is then processed and displayed on screen as
an image. The total process of transformation of sound waves to
electrical energy is called the piezoelectric effect.[13]
Applications

Widely used in medicine as a diagnostic, therapeutic, and
operative tool
• Diagnosis, follow-up and quantification of normal and
hypertrophied jaw muscles, salivary gland tumors, soft-tissue
cyst, etc.
• Long-term documentation of myofunctional treatment
• Diagnostic tool for dynamic functional analysis of the tongue,
and the measurement of soft-tissue thickness for optimal
placement of orthodontic miniscrew.[14]
•

MRI
To produce highly detailed images of human body MRI utilizes
the magnetic effects of hydrogen and its interaction with large
magnetic field and radio waves. The hydrogen nucleus consists of
one proton and it also possesses a remarkable magnetic moment,
and it is also found generously in the human body.
The nuclei of the hydrogen atoms tend to spin in one of the
two directions [Figure 3a] when the patient is places in a large
external magnetic field. These nuclei of hydrogen atom can
transit their spin orientation or process from the direction of
the magnetic field to the opposite orientation. This transition is

b

Figure 3: (a) The proton as a tiny bar magnet (b) Single proton in an external magnetic field: precessional frequency; many protons in the
magnetic field
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caused by releasing a radiofrequency causing the nuclei to spin
in other direction. The frequency of energy required to make
this transition is specific, and is called the Larmor frequency
[Figure 3b].[15]
The energy released by molecules transitioning or processing
from the high-energy to low-energy state produces the signal
which used to create MRI images.
MRI was first used for imaging the temporomandibular joint
by Helms et al. in 1984. In the field of orthodontics, the first MRI
study of TMJ following Herbst appliance therapy was published
in 1998.
APPLICATIONS IN ORTHODONTICS
In the diagnosis of TMJ disorders

MRI has been found more accurate in confirming various
disorder of TMJ. MRI has been found as accurate as
arthrotomography in confirming disc displacement and
more accurate in disclosing gross arthrosis than tomography.
Disc perforations are better disclosed by arthrography.
In evaluating the TMJ adaptations following functional
appliances

refabrication of lost or broken appliances, reduced chair time as
well as potentially reduced treatment time.
IOS technologies

IOS is a medical device consisting of a handheld camera (hardware),
a computer, and a software. The IOS objective is to assess the 3D
geometry of an object accurately. Standard Tessellation Language
(STL) or locked STL is the most widely used digital format. It is
open irrespective of the type of imaging technology employed by
IOS, all cameras require the projection of light that is then recorded
as individual images or video and compiled by the software after
recognition of the points of interest (POI).
Four types of imaging technology are currently employed[18]
1.	Triangulation
2.	 Parallel confocal imaging
3. Active wave front sampling (AWS)/Three-dimensional inmotion video
4.	 Accordion fringe interferometry (AFI).
Triangulation [Figure 5a]

Laser technology is used to calculate distances from the scanner
wand sensor to the object using Pythagorean geometric
principles.[18] Optical triangulation uses this principle and often

TMJ adaptations following Herbst appliance has been well
documented in literature using MRI.[16]
In evaluating the jaw muscles and craniofacial morphology

MRI has been used in several studies for measuring cross-sectional
area and volume of the jaw muscles. It has also been used in
measuring the muscle volume in response to myofunctional
appliance. 3D reconstruction of jaw muscles is possible using
software applications.

Figure 4: Intraoral scanner (digital) in use and chairside IOS

Intra oral scanner

For many decades, now 3D geometry of dental tissues was
registered using conventional impression techniques.[17] The
primary disadvantage of these conventional techniques
is errors occurring due to expansion of dental stone and
volumetric changes of impression materials for which an
excellent dental laboratory service is required. Intraoral
scanner (IOS) impression techniques [Figure 4] was
developed in dental practice to overcome the errors of
conventional impression techniques.

a

b

c

d

Advantages of digital scanning[18]

Improvement in both diagnostic and therapeutic measures, improved
case acceptance, faster records submission to laboratories and
insurance providers, lesser retakes, reduced storage requirements,
reduced chair time, faster laboratory return standardization of office
procedures, improved appliance accuracy, better workflow, lower
inventory expense, and reduced treatment times.
Patient benefits include more comfort and less anxiety, easier
72

Figure 5: (a) Triangulation technique (b) paralleling confocal
technique (c) accordion fringe interferometry (d) active wavelength
sampling
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measures distances to objects without physically touching them.
Triangulation is according to a principle that the position of a point
of a triangle (the object) can be calculated knowing the positions
and angles of two points of view. It is useful in acquiring data within
a few microns from delicate, wet or soft materials, as are found
in the oral cavity. These two points of view may be produced by
two detectors, a single detector using a prism, or captured at two
different points in time.[18]

procedures. There are many varieties of techniques that can be
used and depending on the kind of analysis each one has different
outcomes, reproducing three-dimensionally different tissues and
implicating higher or lower risks for the patient. There has been
remarkable increase in the use of 3D technology in orthodontics
in the recent years.

Parallel confocal technique [Figure 5b]
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This technology can be used detect the sharpness area of the image
to assess distance to the object that is correlated to the focal length
of the lens. It is a technique based on acquisition of focused and
defocused images from selected depths. It is used to reconstruct
the tooth and it can take successive images by taking at different
focuses and aperture values and from different angles around the
object. The sharpness area is directly related to the dexterity of
the operator who can generate motion blur, and this technique
also requires large optics that may lead to difficulties in clinical
practice.[18]
AFI [Figure 5c]

AFI is a system which utilizes two beams of laser light that creates
three projected patterns — called fringe patterns — that strikes the
target surface and takes on new fringe patterns. The distortion in
the original pattern is detected by a high-definition video camera,
which forms the 3D image.[18]
AWS [Figure 5d]

AWS is a 3D-in-motion technique. It is used in capturing the 3D
data in a video sequence and models the data in real time. Because it
does not rely on a laser and triangulation techniques, it is thus faster
and eliminates the downsides of distortion and optical illusion. It
can create an onscreen virtual model almost instantaneously.[18]
AWS is a surface imaging technique, requiring a camera and
an off-axis aperture module. The module moves on a circular path
around the optical axis and produces a rotation of POI. Distance
and depth information are then derived and calculated from the
pattern produced by each point.[18]
Uses of IOS

It is used for fabrication of orthodontic study models, customized
archwires, and customized fixed appliances (in both labial and
lingual versions), as well as indirect bonding trays. In addition,
digital technology is also used for diagnostic setups, fabricating
aligners and removable orthodontic appliances, and diagnostic
procedures in both orthodontic and orthodontic/orthognathic
surgical combined treatment.
CONCLUSION
3D devices have an important role to play role in orthodontics
for diagnosis, therapeutic treatment planning and prognosis
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ABSTRACT
An ideal implant system should retain all the favorable features of existing implants that contributed to high survival rates,
and introduction of novel features to facilitate new clinical applications like better integration of the peri-implant soft tissue
and a transmucosal interface that can accommodate deficiencies or changes in the peri-implant mucosa profile. Surface
properties largely contribute to the biological and clinical performance of implants and abutments as long-term success rate of
a dental implant system depends on its integration with the patient’s soft and hard tissues. Numerous manufacturing methods
and surface managements have been developed for regulating the surface micro-topography, nanostructures, and chemistry.
Among all, implants prepared by anodization have shown significant long-standing clinical performance. This article describes
a recent implant system in dentistry with collective surface chemistry, topography, nanostructure, color, and surface energy
features that are likely to address few limitations of foregoing implant systems.
Key words: Anodization, dental implant system, mucointegration, osseointegration, soft-tissue attachment, surface chemistry

INTRODUCTION
Implants in dentistry have been well recognized for treating a
wide range of patients with fixed as well as removable treatment
modalities. Commonly used implant system comprises of two
parts: An implant, that is, fixture and an abutment. A prosthetic
screw secures the abutment to the implant, providing an anchor
point for a dental restoration similar to a natural tooth root and
crown.[1] The integration of a dental implant system with the soft
and hard tissues of the patient determines its long-term success
rate. Tissue integration and adhesion to the implant and abutment
are primarily determined by implant design and the material
surfaces that come into contact with the surrounding tissues.[2]
At the beginning of modern implant dentistry, implant
surfaces that were unaltered after the machining process
today are referred to as “turned” or “machined” implant
surface. Realizing the surface characteristics of dental
implants are important determinants of short and long term
clinical performance.[3] In this day and age, dental implant
systems have attained acceptable survival rates as a result of
numerous researches and application in implant design, surface
properties, and prosthetic options.[4] The body’s reaction
and subsequent tissue integration are influenced by surface
chemistry, topography, surface charge, oxide layer thickness,
and wettability. At every level, a perfect implant system
74

requires optimum surfaces that balance biological, clinical, and
aesthetical design criteria, that is, abutment, implant collar, and
implant apex.[2]
To maintain peri-implant tissues, retain crestal bone levels,
and produce a tight soft-tissue barrier against microorganisms,
abutments should have a surface that allows for strong soft-tissue
adhesion in the trans-mucosal zone.[5] The surface of the mucosa
should be unfavorable to bacterial adhesion and abnormal biofilm
development during the healing process.[6] The abutment should
have minimal shine-through if the mucosa is thin.[7] For regulating
surface microtopography, nanostructures, and chemistry, a variety
of manufacturing methods and surface treatments have been
developed. Anodized implants, in particular, have established
outstanding durable performance and, as per recent analysis, had
minimum failure rate in comparison to other surface treatments
such as plasma-spraying, sand-blasting, and acid-etching.[8] This
review demonstrates a new dental implant system with combined
surface chemistry, topography, nanostructure, and color
characteristics that welcome in a New Era of Mucointegration
combined with Osseointegration.
Corresponding Author:
Sonal Singh, E-2, Type IV, Doctor’s Colony, Rampur - 244 901,
Uttar Pradesh, India. E-mail: sonalsingh2675@gmail.com

Journal of Dental Sciences and Oral Rehabilitation / Volume 12 / Issue 2 / Jul-Dec 2021

Singh, et al.: Mucointegration with enhanced Osseointegration

TITANIUM
In dentistry, titanium and its alloys are widely used for implants
due to their capability to support and stimulate tissue generation
as well as integration, at the same time it is biologically inert (great
biocompatibility, low level of toxicity potential, and high resistance
to corrosion). Furthermore, it has high strength and is highly
reactive when in pure state. On interacting with oxygen, though,
a superficial layer of titanium oxide (TiO2) is formed, resulting in
stabilized surface that allows osseointegration to take place.[9]
ANODIZATION
Anodization or anodic oxidation is an electrochemical procedure
which results in formation of oxide layer on the implant surface.
When an anodic current is transmitted to a titanium implant is
immersed in an electrolyte, process parameters such as electrolyte
composition, strength, and duration of current can be carefully
controlled to fine-tune the roughness, nanostructure, and chemical
composition of the surface in a single process. Anodization results
in the development of a highly crystalline oxide with an increased
number of hydroxyl groups, which, depending on the electrolyte,
can absorb particular molecules such as magnesium, calcium, or
phosphates.[3]
In fact, resulting properties directly influence (promote) the
phenomenon occurring at the interface for implanted device and
biological environment.[9]
Few studies reported the influence of anodization on soft-tissue
reaction. Latest in vitro studies suggests that anodized-surfaces
results in primary growth of fibroblasts and preosteoblasts, and
also adhesion of epithelial cells and fibroblasts. It was found that a
wider connective tissue attachment is formed in anodized surface
when compared to machined titanium surfaces in a canine model.
Another study reported a considerably lower adherence of oral
streptococci on anodized surface than commercially pure titanium
disks. Collectively, these outcomes suggests that anodized
abutments could add to soft-tissue healing that directly will reduce
bacterial adhesion.[10]
Some authors describe the novel abutment surface prepared
by electrochemical anodization. The novel surface has similar
roughness to machined abutments, but presenting regularly
distributed nanostructures. Studies in both preclinical as well as
clinical grounds indicate that various surface modifications that
alter the titanium dioxide layer by producing a comparatively more
nanoporous surface (pore diameter ≤ 100 nm) may encourage softtissue attachment by restrictive epithelial down growth and providing
an elongated connective tissue seal. Moreover, in vitro experiments
have indicated that titanium oxide nanostructures enhance cell
adhesion, migration, proliferation, and collagen secretion ability
of human gingival fibroblasts.[11] In a randomized clinical trial, it
observed that the novel abutment surface yield significantly lower
bleeding after 6 weeks and higher keratinized mucosa height after
2 years than standard machined titanium abutments.[12]
Sul et al. described anodization as a process that alters the
topography and composition of implant surface by thickening of

oxide layer.[13] Oxide thickness of about 600, 800, and 1000 nm had
significantly higher removal torque values that did implants with
oxide thickness of 17 and 200 nm indicating that oxide properties
of titanium implants influence bone tissue reactions.[14]
Furthermore, the probability of failure of anodized implants
is lower than for turned implants, reason being more no. of
undercuts present in oxidized surface that may result in improved
osseointegration.[8]
ADVANCES IN OSSEOINTEGRATION
Despite its biocompatibility, titanium’s capacity to positively
modify biological processes is limited since it cannot induce
bone apposition on its own (osteoinduction). As a result, current
research has focused on improving surface treatments to encourage
early integration and, as a result, reduce overall treatment time.
Wound healing around implants is similar to bone repair after a
fracture or trauma. Osseointegration is similar to direct ossification
after a fracture or trauma, except that osseointegration involves the
union of bone to a foreign substance (implant surface) rather than
bone to bone. Early events related with post-implant bleeding,
such as vasoconstriction and clot retraction, are crucial for implant
wound healing. It was revealed that biological components and
the implant surface interact. Ion, lipid, and sticky macromolecule
binding are examples of this (e.g., albumin, fibrin, and fibronectin).
The adsorption of proteins on the implant surface is the first stage
in osseointegration, which is immediately followed by platelet
adhesion to the implant surface. Platelets release biological
mediators such as chemotactic factors for osteogenic cells. As a
result, it is evident that the surface qualities of the implant will have
a significant impact on the onset of osseointegration.[15]
Entering the era of mucointegration: Developments in
anodized surfaces of implant surfaces, with Xeal and TiUltra

Cellular behavior to dental implants is influenced by implant material’s
surface, chemical and physical properties (i.e., hydrophilicity,
stiffness, porosity, roughness, and topography). Surface has an
important role in healing time for osseointegration and, ultimately,
the success of implant treatment. This is the reason for considering
implant system’s surface as one of the most crucial factor that affect
dental implant success both long term and short term. “Smooth”
surfaces with roughness values smaller than the “critical threshold”
of Sa = 0.2 μm are often preferred for abutments.[16]
After evidences, showing the success of anodized implants,
research has innovated the ways to further utilize this technology.
All this led to introduction of most recent Xeal [Figures 1 and 2]
and TiUltra [Figure 3] surfaces, which provides fully anodized
implant-abutment system.
These developments thought further than just microroughness
or osseointegration. They discovered ways through which
chemistry, nanostructure and porosity/morphology could be
made to enhance cell attachment, and, even that to every level,
that is, from cortical and cancellous bone osseointegration with the
implant to a soft-tissue mucointegration with the abutment.
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Figure 1: Xeal abutment surface: Smooth surface chemistry
(Sa~0.2 µm) and non-porous, with enhanced surface chemistry, and a
nanostructured oxide layer that results in a golden hue[3]

Figure 3: TiUltra is an ultra-hydrophilic, multizone, anodized implant
surface with gradual topography from collar to apex.[12] Gradual
change in topography featuring minimally rough at the collar level
(smooth surfaces reduce calculus formation), more rough and porous
towards the implant apex (moderately rough surfaces exhibit the
strongest bone response). TiUltra applied in the collar region features
surface chemistry and topography that promote early osseointegration
and are designed to support bone stability as clean implants with high
surface free energy resembling an initial surface state show favorable
tissue integration[3]

entry of microorganisms otherwise can lead to peri-implantitis and
bone resorption culminating in dental implant failure.[17] Oxidized
nanostructured titanium surfaces stimulate adhesion, proliferation,
and extracellular matrix secretion of human gingival fibroblasts
compared with machined surfaces.[3] With this in mind, Xeal’s
surface chemistry and topography were designed to promote soft
tissue attachment. Furthermore, studies on Xeal abutments done in
recent times showed consistently healthier mucosa in comparison
to machined abutments.[18]
Figure 2: Xeal is a smooth, non-porous, nanostructured and anodized
abutment surface. In this, dense soft-tissue contact with an abutment
act as a barrier to underlying bone and is the foundation for long-term
health and stability. The distinctive golden hue also presents a natural
appearance in transmucosal zone

TiUltra implant collar: Minimally rough (Sa~0.5µm) and
ultra-hydrophilic, with a nanostructured oxide layer.[3]
TiUltra implant body/apex: Moderately rough and ultrahydrophilic, with gradual change in topography (from Sa~0.9 to
1.4 µm), and a low to high pore density.[3]
Surface for mucointegration process

The rapid formation of a soft-tissue seal at the abutment level is
supposed to be one of the key requirements to aid in wound healing
and to permit a healthy integration of the implant. Abutment
should have a surface to allows close-fitting soft-tissue adaptation
in the transmucosal zone to support peri-implant tissues,
preservation of crestal bone, and creates a tight seal to prevent
76

More than roughness: TiUltra implant surface

The coronal section of a dental implant is located in the dense
cortical bone. It shall permit faster osseointegration along with
minimal marginal bone loss. In addition, it shall allow a straightforward exclusion of tissue and biofilm in the unlikely scenario
that an exposed implant collar necessitates cleaning, in case of an
infection.
The apical surface of a dental implant, which is located in
cancellous bone, is a key driver of secondary stability. It shall thus
be osteoconductive, to allow for faster osseointegration and also to
support immediate-loading protocols.
CONCLUSION
Next-generation anodized surfaces for abutments and implants
were designed by selecting specific surface modifications to
justify clinical and biological needs. Modifications to improve
quality and patient experience are virtuous, supplementing to
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that changes in surface chemistry, roughness, and color provides
major improvements for newer generation of dental implants. The
novel surfaces having specific chemistry and physical properties
at every level of the implant could satisfy the needs associated to
maintenance, aesthetics, and rapid and strong tissue integration
maximize tissue biocompatibility with dental implants and reduce
soft-tissue inflammation adjacent to abutment surfaces.[3]
Compared to the machined surface implants, moderately rough
implant surfaces have shown to increase bone-implant contact
and long-term survival.[19] However, these innovations provide
enhanced dental improvement that will ultimately improve bone
and soft-tissue health adjacent to dental implants still more clinical
studies are necessary to confirm the effectiveness of this new
implant-abutment system.
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ABSTRACT
Following endodontic surgery, root-end filling materials are widely employed; however, their influence on neighboring soft
tissues is unknown. Exposure of the affected area, root-end excision, and preparation and implantation of root-end filling
material are common clinical procedures. This article offers a review of the literature on the materials that have been
recommended for clinical usage as root-end filling, as well as the change toward the present materials of choice.
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INTRODUCTION
Modern endodontic surgery can reliably treat persistent and
recurrent apical periodontitis. Modern microsurgical techniques,
unlike traditional surgery, include the use of an operating
microscope, ultrasonic tips for precise root-end preparation,
and biocompatible root-end filling materials. Reflection of a
full-thickness flap, acquiring access to the root apex through an
osteotomy, root-end excision, root-end cavity preparation, and
sealing off the root canal system with a root-end filling are all
operations included in periapical endodontic surgery.[1]
The goal of root-end filling material is to create a hermetic
physical seal, preventing microorganisms, or their by-products
from egressing from the root canal system into the periradicular
tissues. Properties of an ideal root-end filling material:[3,4]
The ideal root-end filling material should be capable of preventing
the leakage of bacteria and their by-products by adhering to the
dentine walls and sealing the root-end three dimensionally. It should
be non-toxic, non-genotoxic, non-carcinogenic, and biocompatible
with host tissues and not a cause of any inflammatory reaction. It
should be insoluble in tissue fluids, dimensionally stable, unaffected
by moisture during setting when set and should be radiopaque.
The ideal root-end filling material should be able to stimulate
the regeneration of the periodontium, especially cementogenesis
directly over the root-end filling, and easy to use with a long shelf life.
ROOT-END FILLING MATERIALS
Various materials have been suggested and tested for use as rootend filling materials in the quest for a suitable product that fulfills
all the ideal requirements.
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Amalgam

An amalgam is an alloy of a metal that contains mercury as one of its
constituents. In 1884, Farrar is credited with being the first to use
amalgam as a root-end filling material.[5] It was the most frequently
used retrograde filling material and has served as a benchmark
against which other filling materials have been measured.
Amalgam has the advantages of being affordable, readily
available, easy to manipulate, radiopaque, and insoluble in tissue
fluids.[2,5] Initial microleakage,[6] electrochemical corrosion,[7]
induction of inflammation of adjacent periradicular tissues,[8]
amalgam tattoo formation,[9] the need for an undercut in cavity
preparation, zinc toxicity, delayed expansions, and concerns about
mercury introduction into the periradicular tissues are some of its
drawbacks as a root-end filling material.
However, amalgam use came into question when SEM studies
showed gaps between the amalgam and the root canal wall, and
when concerns about mercury toxicity developed (Dorn and
Gartner, 1990).
According to Chong and Pitt Ford (2005), the use of amalgam
as a root-end filling should now be confined to history.[2]
Gutta-Percha

Bowman invented gutta-percha in 1867 to fill the root canal
area. Endodontic gutta-percha is made up of 20% gutta-percha

Corresponding Author:
Tanu Singh, Department of Conservative Dentistry and Endodontics,
Bareilly International University, Bareilly, Uttar Pradesh, India.
E-mail: drsainisinghtanu543@gmail.com

Journal of Dental Sciences and Oral Rehabilitation / Volume 12 / Issue 2 / Jul-Dec 2021

Singh, et al.: Root-end filling materials

as a matrix, 66% zinc oxide as a filler, 11% heavy metal sulfates as
radiopacifiers, and 3% waxes or resins as a plasticizer.
When utilized as a root-end filling material, Woo et al. found
that thermoplasticized gutta-percha with sealer had much less
leakage than amalgam.[10]
A proposed strategy for sealing the root-end has been cold
burnishing of gutta-percha during root-end resection. However,
research reveals that this technique results in much higher leakage
than amalgam and intermediate restorative material (IRM).
Because of its poor sealing capabilities, gutta-percha alone
should not be used as a root-end filling.
Cavit (3M ESPE, St. Paul, Minnesota, USA)

Cavit is a pre-mixed temporary restorative material made of
calcium sulfate that is simple to manipulate and apply to a root-end
cavity.[11]
Cavit, on the other hand, is a soluble substance that dissolves
when it comes into contact with bodily fluids. As a result, using it as
a root-end filler is not recommended.
Glass ionomer Cements

Cavit, on the other hand, is a water-soluble material that dissolves
when exposed to human fluids. As a result, it is not a good idea to
use it as a root-end filler.
Glass ionomer cements have the benefit of being able to make
a chemical bond with dentine and so give a better seal.[11] Initially,
they generate a severe inflammatory response that quickly fades.[2]
Glass ionomers are slow to set, difficult to handle, and moisture has
an unfavorable effect on the setting reaction.[5,11]
Glass ionomer cements cannot be recommended as suitable
root-end fillings since it is impossible to verify that the surgical site
will be moisture free during the setting reaction.
Reinforced Zinc Oxide-Eugenol Cements (ZOEC)

Because of its good handling properties and satisfactory postoperative results, Nichols recommended zinc oxide-eugenol as a
retrograde filling in 196.[2]
ZOEC is more resorbable than amalgam and provides a
superior seal. It has strong compressive and torsional strength,
low solubility, is radiopaque, and has a neutral pH (Oynick and
Oynick, 1978), and the success rate in clinical tests was 75% for
amalgam and 95% for ZOEC cement (Dorn and Gartner, 1990).
Early ZOECs, on the other hand, were weak, took a long time to
set, and were soluble.[2] As root-end fillings, two variants of ZOEC have
been recommended. These are described under (a) and (b) below.
IRM (Dentsply Sirona, York, Pennsylvania, USA)

Polymethyl methacrylate (20% by weight) has been added to the
zinc oxide powder in IRM, but the eugenol liquid has not been
changed.[2]
Super-ethoxybenzoic acid (EBA) cements

In 1970, Super-EBA was proposed as a retrograde filling. SuperEBA was recommended as a root-end filling by Oynick and Oynick

(1978), since it is easy to handle and insert due to its plasticity,
adheres to the dentinal walls under moist conditions, has a sufficient
mixing time, and sets quickly once in contact with tissues.[12]
When compared to amalgam, gutta-percha, and glass ionomer
cement, Super-EBA and IRM showed superior sealing ability, with
Super-EBA outperforming IRM.[13-16] On the basis of this evidence,
Super-EBA and IRM can be recommended as root-end filling
materials.
Bioceramic Cements

Bioceramic materials could be described as biocompatible
ceramics that are appropriate for use in the human body. ProRoot
mineral trioxide aggregate (MTA) (Dentsply Sirona) was the first
bioceramic cement patented for use as a root-end filler, and it is also
known as MTA.[17] MTA was created at Loma Linda University in
1993. MTA was found to be superior in studies by Torabinejad
et al. and Fischer et al., with better marginal adaption.
Tricalcium silicate, dicalcium silicate, bismuth oxide, and
tricalcium aluminate and calcium sulfate are all present in minor
amounts. The chemical make-up is comparable to Portland
cement, with the addition of bismuth oxide for radiopacity. MTA
is a powder made up of tiny hydrophilic particles that harden when
exposed to moisture. When the powder is hydrated, it forms a
colloidal gel with a pH of 12.5 that solidifies into a solid structure.
The cement takes 4 h to set.[18,19] MTA has a compressive strength
of 70 MPa after 21 days, which is comparable to IRM and SuperEBA but far less than amalgam (311 MPa).
MTA Angelus® (Angelus, www.angelusdental.com/Clinician
Choice Dental Products Inc., www.clinicianschoice.com) was first
introduced in Brazil in 2001 and acquired FDA approval in 2011,
allowing it to be sold in the US. MTA Angelus has a faster setting
time, comes in containers that allow for more precise dispensing,
and has all of the good features of standard MTA. While the
original MTA product comes in single-use packets, the newer
MTA Angelus comes in air-tight bottles that allow practitioners to
dispense a little amount of powder and then reseal the rest of the
product in its original container for future use.
It takes roughly 2–3 h to set traditional MTA. MTA Angelus is
ready to go in under 15 min. Because doctors may verify that the
material is set at the moment of insertion and proceed with their
restorative operations without fear of MTA washout, the reduced
setting period is sometimes desirable. A decreased concentration
of calcium sulfate, the ingredient responsible for the longer setting
time in the original formulation, has resulted in a shorter setting
time.[20]
Various studies have confirmed the material’s superiority,
sealability,
excellent
biocompatibility,
cementogenesis,
regeneration of the periodontal ligament at the resected root
surface, and clinical prognostic superiority over others. Despite
these biological advantages, MTA has a granular consistency and
a long setting time, making it difficult to handle. It is also been
claimed that it discolors the tooth structure around it.
MTA is available in two colors: Gray and white. The first MTA
products were gray, and this formulation was the focus of much of
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the early research. The white form of MTA was launched to the
market in 2002 in response to staining problems raised when MTA
residues were left in the clinical crown. The difference between
the two colors is mostly owing to lower iron, aluminum, and
magnesium oxide concentrations in white MTA.[18,19]
Clinical Applications

In the United States, about 24 million endodontic procedures are
performed each year, with advanced therapies such as periapical
microsurgeries, perforation repairs, and apexification treatments
accounting for 5.5% of these procedures. All of these endodontic
procedures and some operative procedures have greatly benefitted
from the availability of MTA.
The advantages of MTA as a root-end filling are as follows: [21-23]
1.	 MTA is able to form in a moist environment, such as blood.
2.	 Numerous experiments on microleakage and marginal adaption
have demonstrated MTA’s outstanding sealing capabilities.
3.	 MTA is biocompatible with human tissues and has been found in
many cell culture tests to be one of the least cytotoxic materials.
4.	 When MTA comes into touch with a physiologic solution,
hydroxyapatite crystals develop on its surface, indicating that it
is a bioactive material.
5.	 Calcium ions are released by MTA, which react with extrinsic
phosphate ions in the environment to create hydroxyapatite.
The development of hydroxyapatite on the surface of MTA
improves the chemical connection between MTA and dentine
and can help the surrounding hard tissues to remineralize.
6.	 Osteoconductive: MTA and Super-EBA were discovered to be
osteoconductive when implanted in bone, since they induced
osteogenesis. MTA’s ability to promote osteoblastic activity in
bone has long been known.
7.	 Stimulates cementogenesis: Torabinejad et al. (1995) found
that when MTA and amalgam were utilized as root-end fillings,
cementum developed directly over MTA but not over amalgam
in a histology examination on beagle dogs.
In a similar histological study carried out on monkeys and in
which MTA and amalgam were used as root-end fillings, a thick
layer of cementum was found over the MTA that continued over
the resected dentine and joined the cementum on the side of the
root.
The combination of the physical bond that MTA forms with
dentine and the regeneration of cementum results in the formation
of a double seal.
8.	 Antibacterial: When calcium hydroxide is released as a result
of hydration, a very alkaline environment is created, which is
antibacterial.
Some of the materials that have addressed the limitations of the
pioneer material include those set out in the paragraphs.
MTA PlusTM (Prevest Denpro Limited, Jammu, India)

MTA PlusTM is a finer particle mineral trioxide aggregate material
than MTA.
A proprietary salt-free polymer gel and water are included in
the MTA Plus kit as mixing solutions. MTA Plus is used as a pulp
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capping cement, a root canal sealer, and a root-end filling substance.
Different setting times and physical-rheological qualities can be
obtained by utilizing the gel and altering the powder to gel ratio.
The gel is designed to resist washout, and the tiny powder particle
size makes it easier to handle and apply.
In compared to ProRoot MTA, MTA Plus demonstrated
enhanced reactivity and a longer ability to release calcium and raise
local pH to alkaline levels.[24]
BiodentineTM (Septodont, Saint-Maur-des-Fosses, France)

BiodentineTM is a “bioactive dentine substitute” made from a
synthetic tricalcium silicate-based cement. BiodentineTM is made
using “Active Biosilicate TechnologyTM,” which produces a pure
tricalcium silicate that is devoid of metal contaminants.
The particle size of BiodentineTM powder was found to be
significantly smaller than MTA powder. In a triturator, the
aqueous solution is combined with the powder within the capsule
for 30 s at 4000–4200 rotations/min. The creation of a calcium
silicate hydrate gel and the release of calcium hydroxide are the
consequences of the hydration reaction.
According to Camilleri et al. (2013), calcium carbonate works
as a nucleation site for calcium silicate hydrate, resulting in a
reduced induction period and, as a result, an initial set in <12 min.
The BiodentineTM ultimate setup time was discovered to be
45 min.[25,26]
CONCLUSION
During the 19th and most of the 20th centuries, amalgam was
the preferred root-end filling material. Toward the close of the
20th century, reinforced ZOE materials, IRM, and Super-EBA
were on the verge of displacing amalgam as the favored root-end
filling material. Because of its capacity to appreciate moisture,
high sealing ability, and bioactivity and biocompatibility, calcium
silicate cement MTA, launched around the turn of the century,
outperformed all previous materials tested.
The continuous evolution of calcium silicate materials has
resulted in products with improved handling properties and has
provided the endodontic field with appropriate and effective repair
and root-end filling materials.
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ABSTRACT
The anatomy of root apex is an area of interest to the endodontist. Endodontic treatment aims to remove micro-organisms from
the root canal system while also preventing reinfection. To achieve this objective, it is important to understand the anatomy
of this region in detail. There are various morphological landmark in this region, namely, apical constriction, apical foramen,
root apex (anatomic and radiographic), and cementodentinal junction for better outcome, it is important to understand their
variation and contribution in endodontic success.
Key words: Apical constriction, Apical foramen, Cementodentinal junction, Root apex (anatomic and radiographic)

INTRODUCTION
The anatomy of root apex is an area of interest to the endodontist.
Endodontic treatment aims to remove microorganisms from the
root canal system while also preventing reinfection. Root canals
are cleansed before filling utilizing mechanical instruments,
irrigants, and intracanal medicaments to achieve this goal.[1] Larger
apical preparations enable for better clearance of diseased dentin,
improved irrigant flushing in the apical area, and a reduction in
bacterial load in the canal system, as well as a better seal.[2]
The apical constriction, apical foramen (AF), root apex (anatomic
and radiographic), and cementodentinal junction (CDJ) are four
distinct landmarks on the terminal portion of a tooth root. The apical
section of the root canal with the smallest diameter is known as the
apical constriction. Radiographically, the anatomic apex varies from
the radiographic apex in that the latter is the root end. The CDJ is
the line of union between the dentin and the cementum, where the
pulpal tissue ends and periodontal tissue begins. The canal widens
as it reaches the AF or major diameter from the apical constriction
or minor diameter. In addition to other landmarks such as apical
constriction, CDJ, and the root apex, it is one of the extension
limitations for root canal instrumentation and filling.[3]
Many studies have possessed that the position of apical
constriction, AF and CDJ vary according to tooth types. The
variability in the position of apical constriction and AF complicates
their clinical detection, while CDJ is a histological landmark that
cannot be clinically detected. The CDJ, apical constriction, and
AF have a close association that is known to be more variable. The
average distance between the CDJ and the AF has been observed to
be 0.507 mm in young persons and 0.784 mm in the elderly people.[4]
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These variations in the anatomy of root apex and it’s treatment
are technical challenges for endodontists. The instrumentation
and root filling material are desired to be within the root canal in
endodontic treatment. One of the most controversial concerns in
root canal therapy is the apical limit of root canal instrumentation
and obturation. This question has been a source of debate among
endodontists for decades, and it continues to be so today. As a
result, understanding the architecture and histological composition
of the apical third of the tooth is critical in defining the appropriate
apical limit for root canal instrumentation and filling.
APICAL ANATOMY
The classic concept of apical root anatomy is based on three
anatomic and histologic landmarks in the apical region of a root:
[Figure 1]
• The apical constriction
• The CDJ
• The AF.
KUTTLER’S ANATOMY
Kuttler’s description of the anatomy of the root apex has the root
canal tapering from the canal orifice to the apical constriction,
which generally is 0.5–1.5 mm coronal to the AF.[5] The apical
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constriction, also known as the “apical stop,” is the apical part
of the root canal system with the smallest diameter. The apical
constriction is the point at which pulpal tissue ends and periodontal
tissue begins. Apically, the minor diameter expands to the major
diameter (AF). The use of root canal devices in this location causes
postoperative pain as well as a delay in healing. Because it will serve
as a “apical dentin matrix,” the root canal instrumentation and
obturation should be up to this anatomical landmark.[6] Dummer
et al. described the configuration of apical constriction as of the
following types[7] [Figure 2].
• Type A. Tapering single constriction
• Type B. Tapering constriction with the narrowest portion near
the actual apex
• Type C. Constriction followed by another constriction
(multiconstrictions)
• Type D. Long parallel constriction.
CLINICAL SIGNIFICANCE
Instrumentation that extends beyond the restriction is unnecessary
and it may lead to, perforations of the floor of the nose, maxillary
sinus, or mandibular canal as a result of significant over extension
of instruments can lead to severe post-treatment pain, delayed
healing, and eventual failure.

The cementodentinalis the point in the canal where cementum
meets dentin, separating pulp tissue from periodontal tissues.
The CDJ can be found in a variety of places in the root canal. It
is usually not in the same location as the apical constriction, and
it is estimated to be about 1 mm away from the AF. The canal
widens as it approaches the AF, or major apical diameter, from the
apical constriction, or minor apical diameter. The area between the
major and minor diameters has been described as funnel-shaped,
hyperbolic, or morning glory-shaped [Figure 3]. In a young
person, the distance between the major and minor apical diameters
is 0.5 mm [Figure 4], but in an older person, it is 0.67 mm.[6]
CLINICAL SIGNIFICANCE
The relevance of the CDJ stems from the fact that it has been
suggested by a number of researchers as the precise location, where
the root canal should be filled. According to Kuttler (1955), the
distance between the CDJ and the AF averaged 0.507 mm in young
persons and 0.784 mm in older people, allowing the clinician to
more exactly quantify the length of the root filling.[5]

Figure 3: Morning glory appearance of apical third

Figure 1: Schematic diagram showing anatomic features of root apex

Figure 2: Shapes of apical constriction by Dummer et al.

Figure 4: Position of cementodentinal junction
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The AF is the “circumference or rounded edge, like a funnel
or crater, that differentiates the termination of the cemental canal
from the exterior surface of the root.” The AF do not exit at the
apex (mostly 0.5–1.0 mm offset from center), may be mesial, distal,
lingual, or labial.[8] In young incompletely developed tooth, the AF
is funnel shaped, with the wider portion extending outward known
as “Blunder buss apex.” At that point, periodontal tissue fills the
funnel’s mouth, which is later replaced by dentin and cementum.
The AF narrows and moves away from the apex as the root grows.
The gap between the apical constriction and the AF takes on the
shape of a “morning glory” flower. The diameter of the foramen is
502 µm in individuals 18–25 years of age and 681 µm in those over
age 55, which demonstrates the growth of the AF with age.
IMPORTANCE OF APICAL PATENCY
Apical patency simply refers to the passage of a little instrument
beyond the boundaries of the root to avoid occlusion of the foramen
due to the accumulation of dentin debris during root canal therapy.
By enabling the flow of irrigants and then the obturation material,
this process assures a biologic cleansing of the apical most region.[9]
WORKING WIDTH
Apical width or working width is the term said for the size of the
preparation to which the apical portion of the canal should be
enlarged.
WORKING LENGTH
Various working lengths have been recommended, but it appears
that a working length of 1 mm coronal to the root apex is the most
frequently recognized strategy. The cemental canal should not be
instrumented[10,11]. The most important consideration during root
canal therapy for teeth with living pulp has been to maintain the
vitality of the pulp stump part of the canal. As a result, numerous
author has suggested that the working length be set 1–2 mm
below the apex of the radiographic root.[5] According to Kuttler,
all root canal treatments should end 0.5 mm short of the AF, as
this is the point closest to the apical constriction. Depending on
the individual root being treated, a working length of 0.5–1.5 mm
short of the radiographic apex was advised as an acceptable
working length to stay near to the apical constriction.[6] Under
instrumentation can result in a loss of working length and an apical
build-up of infectious debris. Although it has yet to be established
that apical debris slows or hinders healing, it should be avoided.[12]
CDJ AS THE IDEAL APICAL TERMINATION POINT
The CDJ is an appropriate place to end treatment. Theoretically,
sealing the root canal system at this point would prevent microbial
escape into the periapical tissues and tissue fluid access into the
canal space. The CDJ, on the other hand, is a histological site that
cannot be clinically diagnosed and changes in appearance from
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tooth to tooth. The CDJ of certain teeth was found inside the root
canal, according to Saad and Al-Yahya. As a result of these findings,
the CDJ cannot be used as a root canal therapy endpoint.[13]
APICAL CONSTRICTION AS THE IDEAL APICAL
TERMINATION POINT
Cleaning and filling the Apical Foramen’s root canal has been
suggested. Only histological examination can pinpoint the exact
location of the Apical Foramen. As a result, it is not a reliable
reference point for determining working length. It has been advised
that root canal instrumentation be extended to 1 mm short of the
radiographic apex, ensuring closer approximation to the Apical
Foramen position.[14] The smallest apical dimension achievable
for root canal instrumentation would be the apical constriction.
Termination at this point would cause the least amount of tissue
damage and, as a result, need the least amount of repair. Working
length should be determined as near to the apical constriction as
feasible, according to the European Society of Endodontology’s
(2006) quality recommendations. Furthermore, the diverging
form of the canal apical to the apical constriction would make
cleaning and sealing problematic.
When instrumentation and filling terminated at the level of the
apical constriction, the most positive histology reaction was
obtained in the periapical area. Instrumentation to the apical
constriction resulted in 90% healing in affected teeth, according
to Sjögren et al. If the AF could not be found radiographically,
several teeth were produced 1 mm short of the radiological apex.
Teeth with instrumentation that could be extended to the apical
constriction had better treatment results than teeth, where the
apical constriction could not be negotiated. The radiographic apex
is the best apical termination location. To account for all apical
ramifications in the disinfection and root filling operations, Schilder
proposed instrumenting and root filling up to the radiographic
apex.[16] On the other hand, complete instrumentation and filling
of the lateral canals proved nearly impossible. Before stepping
back to construct an apical stop for root filling, Simon suggested
instrumenting the radiographic apex. There are no long-term
results to back up this theory.
APICAL LIMIT OF INSTRUMENTATION AND ROOT
FILLING FOR INFECTED TEETH
Although the apical 3 mm of the root is the most important, the
entire diseased root canal should be thoroughly cleaned. Microorganisms that live near the canal’s apex have easier access to the
periapical tissue. This would allow them to obtain sustenance
while also causing damage to the surrounding structures. Bacteria
will be numerous in the apical portions of infected root canals
with periapical lesions. After a single-visit treatment, bacteria
were discovered at the level of the AF and remained in locations
inaccessible to instrumentation in the apical part of roots. The
bacterial profiles of infected canals’ apical parts, on the other hand,
revealed a diversity of microorganisms identical to the coronal
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part. As a result, the entire root canal must be disinfected to the
level of the AF since bacteria can proliferate and thrive throughout
the canal, especially apically.
The pace of healing of infected root canals was slowed by
excessive instrumentation.[17] On follow-up, a greater incidence
of apical periodontitis was seen even when instrumentation
was confined to the apex level. When diseased root canals were
instrumented near to their apices, the prognosis was said to
improve. According to studies, ceasing root canal obturation within
2–3 mm of the radiographic apex provides the greatest long-term
prognosis, while overfilling or underfilling had a negative impact
on the outcome.[15]
CONCLUSION
Several markers, such as the apical constriction, AF, and CDJ, can
be found at the root’s apex. Achieving the ideal working length
is a prerequisite for a successful root canal treatment. The apical
constriction, AF, and CDJ have a wide range of locations, which
make clinical detection difficult. According to studies on root canal
treatment outcomes, expanding the root filling to within 2–3 mm of
the radiographic apex is substantially linked to a better prognosis.
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ABSTRACT
Pan facial injuries are multiple injuries of the face that involve the upper third, middle third, and lower third of the face. Pan
facial injuries occur majorly due to road traffic accidents and physical assaults. Because of multiple facial injuries, it is difficult
for the surgeon to re-establish facial contours and regaining anatomical and functional work of the facial region. Persistent
deformity of the facial skeleton can occur due to inadequate reduction of all the component of fractured segments or lack to
stability in fracture bones. To diagnose multiple facial injuries a better clinical evaluation is necessary and 3 Dimensional
computed tomography scans are gold standard in evaluating displaced, non displaced fractures, and finding multiple injuries
of the facial region. Treatment protocol for pan facial fractures can be closed reduction or open reduction internal fixation.
This case report tells about a brief discussion on the management of a 25-year-old male patient who had suffered from multiple
facial injuries.
Key words: Clinical and radiographical evaluation, panfacial injury, persistent deformity, road traffic accidents

INTRODUCTION

CASE REPORT

Multiple facial injuries often or panfacial injuries are multiple
fractures occurring in the face that involves Mandible, Maxilla,
Zygomaticomaxillary complex, Naso-orbito – Ethmoidal Complex,
Orbital bone, or sometimes frontal bone.[1] With the result of
multiple facial fractures, it may cause loss of bony structures that
can lead to post-traumatic deformity and it can be life threatening
if the treatment is delayed.
Pan facial trauma is generally difficult to treat as the surgeon
has to restore the anatomic, functional, and esthetic rehabilitation
of the patient to improve the facial architecture. Pan facial injuries
may occur mostly due to motor vehicle accidencts, or physical
assault, or any sports-related injury.[2] The severity of the pan facial
injury depends upon the high impact forces and forces with greater
velocity. More severity of the pan facial injury leads to increase in
difficulty in reduction and fixation for the facial fractures.[3]
The goal of the treatment was to restore the function and
3-dimensional facial contour by maintaining the transverse facial
width and vertical height of the face. It is the surgeon’s choice of
treatment whether to use the centripetal or centrifugal force, bottom
to top or top to bottom approach, inside-out or outside-in approach.[4]
Here is a case report of a patient with multiple facial injuries
of the face which was managed surgically with open reduction
internal fixation using conventional approaches and had great
surgical outcomes.

A 25-year-old male patient reported to the Department of Oral
and Maxillofacial surgery, Institute Of Dental Sciences, Bareilly
with alleged history of Motor Vehicle Accident 1 week prior while
driving a motor leading to head on collision with an opposite
moving truck. Patient was fully conscious and well oriented to time
place and person with GCS score of 15/15. Patient had history of
Nasal bleed present at the time of accident.
On examination extra orally there was tenderness and deformity
palpated at the frontal region. Sub conjunctival hemorrhage was
present with enophthalmos on the left eye, Bilateral Subconjunctival
echymosis was present, dish face deformity with racoon eyes. and
step was palpated at left and right Zygomaticomaxillary complex
region [Figures 1 and 2]. There was facial nerve injury present on
the right side of the face as the patient had the inability to close
his eyes. On intraoral examination mouth opening was reduced to
8 mm and mild derangement of occlusion was present.
Contrast enhanced computed tomography (CT) scan of the
face revealed comminuted frontal bone fracture involving anterior
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Figure 1: (a) Frontal view of patient showing dish face deformity with racoon eyes and left subconjunctival hemorrhage (b) Facial nerve injury of
right side (c) Frontal view showing enophthalmos of the left eye
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Figure 2: (a) Axial section of computed tomography (CT) scan showing comminuted fracture of the anterior and posterior table of the frontal
bone (b) Axial section of CT scan showing facture of the lateral wall of the orbit (c) Axial section of the patient showing right and left Zygomaticocomplex # (d) Three-dimensional section of the face showing comminuted frontal bone fracture

and posterior table of the frontal bone, on the mid face region
fracture line, was running in bilaterally in the pyramidal shape
depicting of Le-Fort II fracture and bilateral maxillary sinus was
seen filled with blood.
On the basis of clinical and radiographical examination patient
was diagnosed as Pan facial injury having Frontal Bone fracture as
well as Le-Fort II fracture. And hence treatment plan was carried
out accordingly.
The patient was prepared for open surgery under general
anesthesia and was treated in the top to bottom approach.
A bicoronal approach was used to reach out comminuted frontal
bone fracture where fixation was done with a titanium mesh of
thickness 1.5 mm and 1.5 mm × 6 mm mini-screws to recontour
the facial deformity. Bilateral intraorally vestibular degloving
incision was given to reach out the fracture line over Zygomaticocomplex (ZMC) region and fixation was done using a continuous
6 hole plate with 2 mm × 6 mm screws and an L plate of hole with
gapwith 2 mm × 6 mm screws [Figure 3].
Post-operatively patient had better esthetic results and getting
anatomical and functional stability in the facial region [Figure 4].
DISCUSSION
Pan facial injuries are generally caused by high impact forces or
high-velocity forces which necessitate high degree of fracture
of facial bones.[5] Historically these fractures were treated with

a conservative approach which led to problems that includes
malocclusion, increase in facial width, and decrease in facial
projections.[6]
There is no accepted definition for panfacial trauma, but it can
be said as simultaneous fractures of the facial region that involve,
cranium (upper third), mid-face, and mandible region.[7]
During concomitant fractures of the maxilla and mandible arch
if becomes difficult to re-establish the occlusion. When both the
fractures are concomitant, Manson and Glassman advised fixation
of palatal fracture first and using the maxillary arch as a template to
get to the occlusion with the mandibular arch.[8] The difficulty of
treatment increases when the fracture is unfavorable or undisplaced
or having multiple associated fractures. The fracture occurring in
symphysis and parasymphysis region with associated fracture of
condyle that may result in retro displacement of the mandible with
widening of angles. In such conditions, all the fracture segments
should be exposed prior to reduction and fixation and pressure
should be applied at gonial angles to close the lingual gap to achieve
lower facial width.[9]
The purpose of treatment of pan facial injuries is to protect
the airway, restore the facial width and functional and anatomical
aspects of the patient. Delay of the treatment in panfacial trauma
or multiple facial fractures leads to improper reduction or
inadequate outcomes leading to loss of anatomical or functional
rehabilitation.[10] Advantages of early treatment of pan facial
fractures reduces the risk of post-operative infection and maintains
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Figure 3: (a) Bicoronal approach (b) Exposure of the frontal bone (c-e) Stability and reconstruction of the fracture is done by titanium mesh with
1-5 mm screws
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Figure 4: (a) 15 days follow-up (b) 1 month follow-up of patient (c) patient reflexes of closure of eyes was achieved

soft tissue reconstruction. Treatment of facial fractures can get
delayed if the fracture is associated with neurologic or systemic
injuries. More than 2 weeks of delay in the treatment can lead to
difficulty in obtaining adequate reduction.[11]
Pan-facial trauma should be managed according to Advanced
Trauma Life Support guidelines. The role of 3 Dimensional CT
scans are one of the important diagnostic tool for the pan facial
injuries.[12] It helps in detecting the extensive nature of the trauma
and also guides the surgeon in reaching the correct diagnosis and
aids in proper management and reconstruction of the patient.
In our case Contrast CT imaging was carried out which was a
diagnostic aid in our surgical planning.
The naso-orbital region (NOE) plays an important role in
facial esthetics and if fractured should be treated for better esthetic
results.[13] There are various approaches to treat pan facial fractures.
Bottom to up and inside – out approach allows stability and
reduction of mandibular fracture first, setting the occlusion with
maxillary and mandibular teeth using IMF fixation, then treatment
of maxilla followed by ZMC to fix the transverse dimension of the
face, followed by reduction and fixation of the upper third of the face.
The another approach for pan facial fractures are “Top to down
and outside-in” that allows stability and fixation of the upper third
and middle third followed by lower third of the face. Frontal bone
fracture is stabilized and fixed first followed by Zygomatic region
to maintain the transverse width of the face, then NOE complex is
positioned followed by maxilla is and maxillo-mandibular fixation
and finally reduction and fixation of the mandibular condyle, angle
region, body region or symphysis region.
In our case top to down and Outside- in approach was taken as
mandibular was not involved and their was comminuted fracture
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in the frontal bone which was of primarily concern. Bicoronal
approach was taken for the exposure of the fracture segment of
frontal bone followed by Maxillary vestibular degloving incision
was given to fix the zygomatic buttress region and internal fixation
was done with titanium mesh on the frontal bone and mini-plates
at the zygomatic buttress region.[14]
Biocronal approach is one of the commonest approaches for
the frontal bone fractures as it gives a good exposure of the frontal
bone. One of the most common complication arises is with the
paralysis of the temporal branch of the facial nerve.
Any of the above techniques will achieve optimal results in
every situation, but it can be according the surgeon’s as which part
to deal first. Thus, maxillofacial surgeon should be comfortable
with both approaches according to ease of the surgeon to achieve
optimal results.
CONCLUSION
Pan facial injuries are one of the most challenging injuries occurring
on the maxillofacial region that involve multiple facial fractures that
can be difficult to manage until a thorough anatomical knowledge
is known.[15] Minimal invasive approaches should be used wherever
necessary to treat pan facial fractures. In this case, we went for
open reduction internal fixation by taking the bicoronal approach
which made better accessibility and scarless for the patient. Open
reduction and internal fixation give better outcomes for patient
with multiple facial fractures rather than closed reduction as open
reduction and internal fixation can maintain better transverse facial
width and vertical height of the face. Early surgical intervention
also leads to better surgical outcomes as delay in the treatment
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does not give better results.[16] Hence, the objective on treatment
plan for patient with pan facial injury is to achieve proper occlusion
and to re-establish facial contours restoring orbital, nasal, and oral
functions.
REFERENCES
1. Ali K, Lettieri SC. Facial trauma: Management of panfacial
fracture. In: Seminars in Plastic Surgery. Vol. 31. Noida, Uttar
Pradesh: Thieme Medical Publishers; 2017. p. 108.
2. Lee KH, Snape L, Steenberg LJ, Worthington J. Comparison
between interpersonal violence and motor vehicle accidents in the
aetiology of maxillofacial fractures. ANZ J Surg 2007;77(8):695-8.
3. Vujcich N, Gebauer D. Current and evolving trends in the
management of facial fractures. Aust Dent J 2018;63:S35-47.
4. Colletti G, Biglioli F. Mini-retromandibular access to the condyle
in panfacial fractures. J Craniofac Surg 2012;23:e400-4.
5. Manodh P, Shankar DP, Pradeep D, Santhosh R, Murugan A.
Incidence and patterns of maxillofacial trauma a retrospective
analysis of 3611 patients an update. Oral Maxillofac Surg
2016;20:377-83.
6. Gelesko S, Markiewicz MR, Bell RB. Responsible and prudent
imaging in the diagnosis and management of facial fractures. Oral
Maxillofac Surg Clin 2013;25:545-60.
7. Ramakrishnan K, Palanivel I, Narayanan V, Chandran S, Narayanan
J. Sequencing of fixation in panfacial fracture: A systematic review.

J Maxillofac Oral Surg 2021;20:180-8.
8. He D, Zhang Y, Ellis E 3rd. Panfacial fractures: Analysis of 33 cases
treated late. J Oral Maxillofac Surg 2007;65:2459-65.
9. El Sayed Hassan M, Hashem HF, Aal Mohamady AA. Role of
Lingual Splint in prevention of mandibular flaring in management
of mandibular fracture. Pan Arab J Rhinol 2021;11:14-25.
10. Parashar A, Sharma RK. Unfavourable outcomes in maxillofacial
injuries: How to avoid and manage. Indian J Plast Surg 2013;46:221.
11. Degala S, Sundar SS, Mamata KS. A comparative prospective
study of two different treatment sequences ie bottom up-inside out
and topdown-outside in, in the treatment of panfacial fractures.
J Maxillofac Oral Surg 2015;14:986-94.
12. Ogilvie MP, Pereira BM, Ryan ML, Panthaki ZJ. Emergency
department assessment and management of facial trauma from
war-related injuries. J Craniofac Surg 2010;21:1002-8.
13. Wei JJ, Tang ZL, Liu L, Liao XJ, Yu YB, Jing W. The management
of naso-orbital-ethmoid (NOE) fractures. Chin J Traumatol
2015;18:296-301.
14. Kühnel TS, Reichert TE. Trauma of the midface. GMS Curr Top
Otorhinolaryngol Head Neck Surg 2015;14:Doc06.
15. Perry M, Holmes S, editors. Atlas of Operative Maxillofacial
Trauma Surgery: Primary Repair of Facial Injuries. Berlin/
Heidelberg: Springer; 2014.
16. Patterson MJ, Cole JD. Two-staged delayed open reduction and
internal fixation of severe pilon fractures. J Orthop Trauma
1999;13:85-91.

Journal of Dental Sciences and Oral Rehabilitation / Volume 12 / Issue 2 / Jul-Dec 2021

89

Case Report
Mucormycosis in Maxillofacial Region: A Case Report
Archana Chaurasia1, Gaurav Bhagia2, Niyati Mishra3
Reader, MDS, Ph.D, Department of Oral and Maxillofacial Surgery, Institute of Dental Sciences, Bareilly, Uttar Pradesh, India, 2PG Student, Oral
and Maxillofacial Surgery, Institute of Dental Sciences, Bareilly, Uttar Pradesh, India, 3PG Student, Department of Oral and Maxillofacial Surgery,
Institute of Dental Sciences, Bareilly, Uttar Pradesh, India.
1

ABSTRACT
In this post-COVID era, the changing trend in the pattern of osteomyelitis and prevalence of mucormycosis has been on
tremendous increase and requires utmost concern. The early diagnosis and aggressive intervention followed by antifungal
therapy is the key to a successful treatment of mucormycosis in maxillofacial region. Therefore, in this case report, we will
be sharing one of our cases treated in our department of oral and maxillofacial surgery and its intraoperative observations and
hurdles that were encountered.
Key words: Antifungal therapy, fungal osteomyelitis, maxillofacial, mucormycosis

INTRODUCTION
Mucormycosis which is formerly known as zygomycosis which is
an infrequent and potentially fatal invasive fungal infection caused
by the Mucorales order, to which the species Rhizomucor spp.,
Rhizopus spp., Mucor spp., and others belong.[1] Commonly,
mucormycosis presents as an aggressive disease and shows in
rhinocerebral, pneumonic, gastrointestinal, cutaneous, or spread
structures infrequently influencing in any case solid individuals. The
contamination starts in the upper turbinate or paranasal sinuses or
followed by palate or pharynx. The most usual presentation in the
head and neck locale is maxillary and orbital cellulitis in a person
with inadequately controlled diabetes mellitus.[2] Involvement of
the oral cavity usually appears as palatal ulceration or necrosis.
Symptoms include nasal discharge, paresthesia of the affected
region, headache, necrotic turbinate, fever, and lethargy, which
are comparable to osteomyelitis and facial cellulitis. The disease
spreads further into orbit and brain without treatment, resulting
in death.[3] COVID-19, a novel coronavirus, is a contributing
component for auxiliary fungal infections, which may or may
not be linked to pre-existing morbid conditions such as diabetes
mellitus, HIV-associated malignancies, hematological illnesses,
long-term steroid, and antibiotic therapy. Fungal osteomyelitis is
most commonly found in the male individuals above 40 years of
age.[4] As it occurs rarely and the initial symptoms are generally
vague, diagnostic testing is frequently postponed. However, a
brief and exact diagnosis is required to start a corrective treatment
plan that includes extensive surgical debridement and strong
antimycotic therapy.[1] With this background, we present a rare
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case report on mucormycosis of maxilla in an immunocompetent
patient.
CASE REPORT
A patient aged 58 years male reported to our department of oral and
maxillofacial surgery with a chief complaint of pain in the upper right
back tooth region since 1 month. He was apparently asymptomatic
1 month back when he started experiencing pain in the upper right
back tooth region which was insidious on onset, intermittent, highly
progressive, throbbing in nature, and radiating toward forehead and
was not relieved by medications. The patient also visited to a local
practitioner for the same and was prescribed medications for which
he did not felt relieved. Our patient had a medical history of diabetes
for past 3 years and was on a regular medications for the same.
On extraoral inspection [Figure 1], mild facial asymmetry was
present on the right side of face, no deviation of jaw or palpable
lymph nodes were present. On examination, a diffused oval shaped
swelling was present on zygoma region measuring up to 1 cm ×
2 cm in greatest dimension which had smooth surface and shiny
skin over it. On palpation, the swelling was tender, febrile and
soft in consistency, non-fluctuant, and non-compressible not
associated with pus discharge.
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Figure 1: Pre-operative

On intraoral inspection [Figure 1], a sutured wound was
present over the gingivobuccal region in relation to 14–16 from
where the biopsy was taken, along with a midline swelling present
over hard palate. Swelling was oval in shape and presents in
anterior mid palate extending from mid palate to 3 mm toward the
right side measuring up to 1 cm × 0.5 cm in greatest dimension.
On palpation, an afebrile oval swelling with mild tenderness
was present intra orally. On hard tissue examination, vestibular
tenderness and mobility were present in relation to 14, 15, and 16.
Then, further radiographic investigations were done, MRI PNS
[Figure 2] revealed multiple areas of hyperintensity in the bony
walls of the right maxillary sinus, the right maxilla and hard palate
along with soft-tissue hyperintensity in the right buccal space and
in the region of cheek anterior to the right maxillary sinus which all
the findings were indicative of osteomyelitis of the right maxilla.
Patient was then planned for an incisional biopsy from 14 to
16 gingivobuccal sulcus region under LA after taking the written
informed consent for minor procedure. An extended incision was
given from the previous incision wound, then the biopsy site was
exposed from 13 to 15 regions and a bony hard tissue was taken
from the involved maxilla with surrounding soft-tissue lining.
Hemostasis was achieved and closure was done with 3–0 silk
suture.
Both KOH swab for fungal biopsy and microbial biopsy samples
were investigated and the reporting was done.
After correlating all the clinical, radiographical, and histological
investigations, final diagnosis came out to be mucormycosis of
the right maxilla and the patient was then planned for aggressive
resection with debridement and curettage of the affected site under
general anesthesia supplemented with adjuvant antifungal therapy.
After all the pre-anesthetic checkup and clearance for the
surgery, informed and written consents were taken and patient
was prepared in all aseptic condition with savlon and 10% betadine
solution and was draped accordingly. Local infiltration with 2%
LOX with 1:200000 ADR was given in 12–17 regions. A crevicular
incision was given from 21 to 17 regions and a full thickness flap was
reflected exposing the underlying infected bone and also palatal

Figure 2: MRI PNS

Figure 3: Intra-operative

full thickness flap was raised from 23 to 18 regions [Figure 3].
Extraction of 17, 16, 15, 14, 13, 12, 11, and 21 was done along with
aggressive resection of the necrosed bone and curettage of sinus
lining of the right maxillary sinus. Debridement of the necrosed
bone was done and infraorbital vascular bundle was preserved
during the procedure. After recontouring, the bony margins flap
was sutured with 3–0 vicryl suture in interrupted pattern.
Intraoperatively, the clinical picture as found in usual cases of
osteomyelitis is devoid of bleeding, but in the case of mucormycosis,
due to abundance of granulation tissue found associated with the
involved regions it led to immense bleeding intraoperatively so to
counter balance, the surgery is conducted in as rapidly as possible
with necessary supplementary fluids for replacement of lost blood,
rest no intraoperative complications were found.
The patient is kept on regular follow-ups and is undergoing
antifungal therapy with no recurrence found till date and not
associated with any other complains [Figure 4].
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Figure 4: Post-opearative and histopathology report

DISCUSSION
In routine oral and maxillofacial practice, intraoral exposed bone or
necrotic maxillary bone is commonly diagnosed as osteomyelitis.
Necrosis of maxilla can occur due to bacterial osteomyelitis,
iatrogenic infection, herpes zoster, trauma, or infections of fungal
origin, such as mucormycosis and aspergillosis.[2]
Micro-organisms of the class zygomycetes were first recorded
by Ribes et al. in humans in 1800. However, first description
of zygomycosis was given by Platauff in 1885. Most human
contaminations result from inhaling contagious sporangio spores
that have been delivered in air or direct vaccination of life forms into
disturbed skin or mucosa. This organism might be refined from the
oral or nasal sections, throat and stool of sound patients without
clinical indications of contamination. In agricultural nations,
particularly in India, mucormycosis cases, although irregular,
happen predominantly in patients with uncontrolled diabetes or
injury. Sign of mucormycosis is vascular intrusion bringing about
apoplexy and tissue localized necrosis.[5]
Oral signs of mucormycosis are typically found in the palate and
may incorporate differing levels of mucosal staining, expanding,
ulcerations, and shallow necrotic regions in the palate, exposed
and necrotic bone with dull eschar arrangement. Henceforth,
palatal ulcerations could be the first introducing indication,
driving the patient to the dental specialist, who can be the main
clinician to presume a contamination prompting the conclusion of
mucormycosis.[6] Radiographically, rhinomaxillary mucormycosis
is portrayed by paranasal sinus devastation, disintegration,
and mucosal thickening of sinuses. Mucormycosis is analyzed
conclusively through tissue biopsy.[5]
Successful management of mucormycosis includes both
surgical and medical modalities. The initial medical approach
to mucormycosis is of aggressive treatment of the underlying
predisposing medical condition followed by the use of systemic
antifungal agents.[5] In our case, the patient had well controlled
diabetes with no other comorbidities. There were no signs of
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palatal perforation. The patient was immediately started on a
regimen of Posaconazole (300 mg BD for the 1st day followed
by 300 mg OD for 45 days as per NHM and AIIMS guidelines)
and the aggressive surgical debridement was done which was
followed by post-operative antifungal therapy of posaconazole.
Posaconazole has been generally utilized in the treatment of
mucormycosis. Another drug of choice being Amphotericin-B
drug, Muthu et al. accentuated the significance of liposomal Amp-B
given at 3 mg/kg/day has comparative useful and more secure than
10 mg/kg/day portion of Amphotericin-B drug as it is vaso occlusive
in nature. Careful consideration is basic and ought to incorporate
debridement of all infected and necrotic tissues quickly, contingent
on illness movement. Blends of techniques, for example, halfway or
all out maxillectomy, useful sinus endoscopic medical procedure,
and curettage are utilized in careful management.[4] As stating
in context with antifungal therapy, Amphotericin-B has stayed
the pillar of therapy for mucormycosis, lately, investigations
have exhibited that posaconazole has in vitro movement against
zygomycetes and may address a restorative alternative for patients
with genuine intrusive contagious diseases.[2]
CONCLUSION
Mucormycosis of maxillofacial region in this post-COVID era has
been emerging scenario and requires great concern for immediate
treatment. Due to the aggressive nature of the mucor species
involving rhino-orbito-cerebral complex, which if not treated
aggressively can lead to even loss in vision and even involving the
brain. The best treatment is to start antifungal therapy as soon as
possible with aggressive resection and debridement of the involved
regions followed by antifungal therapy. Weekly follow-ups and
post-operative CT scans for any residual infection, so as to prevent
any further progression of the disease.
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ABSTRACT
Interocclusal orthopedic appliances or stabilization splints are routinely used in the treatment of temporomandibular joint
(TMJ) disorders and masticatory system. It is proven therapy for facilitating diagnosis and alleviating the pain. Related to
different types of temporomandibular dysfunctions and parafunctional habits such as bruxism and clenching. This case report
potentiates the practice of employing occlusal splints for initial non-surgical management of TMJ internal derangement and
masticatory pain with stabilization appliance as an adjunct to other pharmacological and physical therapy. A self-cured acrylic
stabilization appliance was fabricated and delivered to the patient, which significantly reduced the pain within 4 weeks.
Key words: Temporomandibular disorders, masticatory pain, facial asymmetry, occlusal splint, stabilization appliance

INTRODUCTION
Splint therapy is defined as the art and science of establishing
neuromuscular harmony in the masticatory system and creating
a mechanical disadvantage for parafunctional forces.[1] A properly
constructed splint supports a harmonious relation among the
muscles of mastication, disk assemblies, joints, ligaments, bones,
teeth, and tendon.[1] It is a removal device made of hard acrylic
that fits over occlusal and incisal surfaces of the teeth in one arch
creating precise occlusal contact with the teeth of opposing arch.[2]
A stabilization splint provides centric relation occlusion,
eliminates posterior interference, provides anterior guidance, and
gives stable occlusal relationships with uniform tooth contacts
throughout the dental arch.[3] It is used for the treatment of
masticatory dysfunction such as muscular pain, temporomandibular
joint (TMJ) pain, clicking, crepitus, retrodiscitis secondary to
trauma, limitation of motion, and incordination of movement.[3]
Splints are predictably effective if properly designed and
accurately fabricated for certain specific problems that are related to
occlusal factors.[4] Recording mandibular movements and occlusal
registrations without symptom-free musculature is a questionable
procedure so it is necessary to resolve TMJ dysfunction before
prosthetic dental treatment is initiated.[5]
CASE REPORT
A 45-years-old female patient came to the department of
Prosthodontics, Institute of dental sciences, Bareilly with the chief

complaint of pain on the left side of the face for 3–4 years. On
extraoral examination, facial asymmetry was observed and the
mandible was deviated to the left side during closure. Intraoral
examination showed deep bite, missing 36, 46, attrition was seen in
33, 34, 45, and fixed prosthesis was given on 41, 42, 43, 44 [Figure 1].
Radiographic examination revealed reduced joint space in the
right TMJ [Figure 2]. TMJ disorder was diagnosed. D/D was
structural incompatibility of the articular surface with deviation in
form or derangement of condyle disc complex.
Hence, the fabrication of maxillary stabilization splint was
planned.
A set of diagnostic impression was made of the maxillary and
mandibular arch with alginate impression material [Figure 3] and
poured immediately with Type III dental stone. A centric jaw
relation was recorded using the bimanual manipulation technique
with bite registration wax and cast was mounted on an articulator.
The peripheral extent of the appliance was outlined by pencil on
the maxillary cast. The lingual border was extended approximately
10 mm apical to the free gingival margins and the labial border
terminated between the incisal and middle thirds of the anterior
teeth. Severe undercuts were blocked with modeling wax. Cold
mold seal separating solution was applied on the maxillary and
mandibular cast.
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Figure 1: Intraoral examination

Autopolymerising clear acrylic resin was mixed with liquid
monomer according to manufacturer’s recommendation. When
the mixture reached to dough consistency, the resin was made into
a roll and adapted to the maxillary cast with finger pressure till the
marked outline. Finger adaptation was continued until the resin
was well adapted to the cast. Imprints of mandibular tooth surfaces
were obtained by closing the articulator in the setting acrylic. After
complete polymerization, appliance was removed from the cast
and overextended margins was trimmed, finished, and polished.
The appliance was inserted in patient mouth and checked for
retention and comfort. Care was taken to check for restriction of
lip and tongue movement. Deepest area of each mandibular buccal
cusp tip and incisal edge was marked with a pencil (represents
final centric relation occlusal contact) [Figure 4] and acrylic
surrounding the pencil mark was trimmed. At this point, patient
was able to close and feel that all the teeth were contacting evenly
and simultaneously with cusp tips on a flat surface.
After centric relation contact laterotrusive and protrusive
contacts of mandibular canine was smoothened. The appliance
was finished and polished [Figure 5].
Patient was instructed for proper insertion, removal, and
maintenance of the appliance. Patient was recalled after every
2 weeks for occlusal adjustment for 3 months.

Figure 2: Orthopantomogram

DISCUSSION
The efficacy of occlusal appliances in managing localized
masticatory myalgia, arthralgia or both has been sufficiently
reported in the literature.[6]
Kreiner et al., in their study, concluded that occlusal
appliance do have sufficient evidence to support their use
for the management of localized myalgia or arthralgia of the
masticatory system.[6]
Clark studied overall effectiveness of occlusal appliance and concluded
that the effectiveness of this treatment is between 70% and 90%.[7]
Tanaka et al., concluded that occlusal stabilization
appliances or splints are the most widely employed method
for treatment of temporomandibular disorders, it provide
conditions for the organism to develop means to resist to
the temporomandibular disorders by means of elimination
of the several etiologic factors.[8]
Sambyal et al., in her case report, potentiates the practice of
employing occlusal splints for initial non-surgical management of TMJ
internal derangement with magnetic reasoning image evidence.[9]
Ferrario et al., stated that the splint reduced the electrical
activity of the analyzed muscles and made it more equilibrated
94

Figure 3: Diagnostic impression

Figure 4: Centric relation occlusal contact

Journal of Dental Sciences and Oral Rehabilitation / Volume 12 / Issue 2 / Jul-Dec 2021

Prakash et al.: Orthopedic instability and stabilization appliance

masticatory system. In this case report of temporomandibular
disorders which was treated with a stabilization appliance had a
satisfactory outcome. Pain on the left side of the face is reduced.
Facial asymmetry is also reduced.
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Figure 5: Labial view of stabilization appliance
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ABSTRACT
Gingival depigmentation is a periodontal plastic surgical procedure where the hyperpigmentation is removed using various
techniques. Gingival hyperpigmentation has an impact on esthetics and also creates physiological negativity among individuals.
There are a wide array of depigmentation techniques available to manage this condition such as laser technique, scalpel
technique, cryosurgery etc. Due to scarcity of literature, it becomes difficult for the clinician to choose the most appropriate
technique for the treatment, hence, the aim of this study is to evaluate the more appropriate available depigmentation technique
between Scalpel and Laser. This article compares the management of hyperpigmented gingiva using two very commonly used
techniques that are- Scalpel technique and Laser technique, it also highlights the relevance of scalpel technique.
Key words: Depigmentation, hyperpigmentation, melanin, periodontal surgery, repigmentation

INTRODUCTION
Gingival tissue contributes the macro-elements of dentofacial
esthetics along with the face, lip, and teeth.[1] Gingiva participates
in the harmony of smile with pigmentation playing a very important
role. Gingival hyperpigmentation is of esthetic concern which may
leave a psychologic impact on many individuals.[2] An esthetic smile
boosts the confidence and enhances the personality of any individual.
Factors that contribute to an aesthetic smile are shape, color, position
of teeth, and gingiva. Among all these, gingival color is of utmost
importance as it plays an important role in esthetic smile. The color
of the gingiva is affected by the thickness of the epithelium, degree
of keratinization, size of blood vessels, and color pigments inside the
blood vessels. Color of the gingiva is mainly due to melanin pigment
present in the basal and suprabasal layer present in the epithelium.
GINGIVAL DEPIGMENTATION
A variety of depigmentation techniques have been described as.[1]
Chemical method

Using agents such as phenol, alcohol, ascorbic acid.
Surgical method

1.	Conventional methods (aimed at masking the pigmented
gingiva)
• Gingival abrasion[3]
• Split thickness epithelial excision/scalpel technique
96

• Free gingival grafting
• Acellular dermal matrix allograft.
2.	 Combination method
• Done using Scalpel method, bur abrasion or electrosurgery.
3.	Electrosurgery[4]
4.	Lasers[5]
5.	Cryosurgery[6,7]
6.	Radiosurgery.[8]
GINGIVAL PIGMENTATION HAS THREE DIMENSIONS:
ETIOLOGY, DISTRIBUTION, AND SEVERITY
Dummett (in 1944) proposed new classification of gingival
pigmentation.[9]
1.	 Oral pigmentation index: This index of oral pigmentation is the
commonly used index due to its simplicity and ease of use. The
scores are as follows:
• No clinical pigmentation (pink-colored gingiva)
• Mild clinical pigmentation (mild light brown color)
• Moderate clinical pigmentation (medium brown or mixed
pink and brown color)
• Heavy clinical pigmentation (deep brown or bluishblack
color).
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2. Melanin index: This index has classified pigmentation as
follows:
• No pigmentation
• One or two solitary unit(s) of pigmentation in papillary
gingiva without the formation of a continuous ribbon
between solitary units
• More than three units of pigmentation in papillary gingiva
without the formation of a continuous ribbon
• One or more short continuous ribbons of pigmentation
• One continuous ribbon including the entire area between
canines.
3.	 Melanin pigmentation index: Takashi et al. Proposed another
index to measure gingival melanin pigmentation.
The index is as follows:
• Score 0: No pigmentation
• Score 1: Solitary unit(s) of pigmentation in papillary gingiva
without extension between neighboring solitary units
• Score 2: Formation of continuous ribbon extending from
neighboring solitary units This index is not equipped to
describe the degree of melanin pigmentation.
4.	 Gingival pigmentation index
• Score 0: Absence of pigmentation.
• Score 1: Spots of brown to black color or pigments.
• Score 2: Brown to black patches but not diffuse
pigmentation.
• Score 3: Diffuse brown to black pigmentation, marginal, and
attached.
Few other classifications have also been given.

Under local anesthesia, depigmentation procedure was
carried out. The pigmented gingival epithelium and a layer of the
underlying connective tissue was surgically removed by splitting the
epithelium with B.P blade no: 15 and 11 [Figure 2a-c]. Care was
taken not to leave any pigmented remnants over the denuded area.
After adequate hemostasis, periodontal pack was applied [Figure 2d
and 2e].The results of post-operative 1month follow-up [Figure 3].
CASE REPORT 2 (BY USING LASER TECHNIQUE)
A 35-years-old female named Mrs. Meenakshi reported to the Outpatient Department of Periodontology and Implantology with a
chief complaint of “blackish discolouration of gums” for 5–6 years
[Figure 4].
Patient was asymptomatic 5–6 years back when she noticed
blackish discoloration in her gums which was unpleasant esthetically.
Patient had a habit of smoking 3–4 cigarettes per day for 10 years.
On intraoral examination, periodontal tissues were healthy but
had melanin pigmentation present bilaterally. On examination, the
DOP index was 3.
The depigmentation procedure was carried out under local
anesthesia. Before starting the procedure, both patient and
the staffs were protected from laser by wearing manufacturer’s
spectacles, after which, diode laser in contact mode was used. The
ablation was operated using a handpiece with fiber optic filament,

c

CASE REPORT 1 (BY USING SCALPEL TECHNIQUE)
A 36-year-old man named Mr. Naresh Pal reported to the Outpatient Department of Periodontology and Implantology with a
chief complaint of “blackish discoloration of gums” for 6–7 years.
The patient was asymptomatic 6–7 years back after which he
started noticing patchy discoloration in the gingiva of the maxillary
arch. Patient had no relevant habit history.
On clinical examination, Periodontal tissues were healthy but
bilateral melanin pigmentation was present [Figure 1]. Dummett
oral pigmentation (DOP) index was used to determine the level of
depigmentation, and the score was diagnosed as “3”.

Figure 1: Pre-operative

a
d

b

e

Figure 2: (a-e) Intra-operative

Figure 3: Post-operative (1 month follow up)
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by different techniques.[10] The technique should be selected based
on clinical experience and individual preferences. In the scalpel
technique, the gingival epithelium is removed along with a layer
of the underlying connective tissue. This denuded tissue heals by
secondary intention.[3] This technique has an advantage of being
effective and requires minimum time and effort. However, its
disadvantage is mainly due to bleeding, postoperative pain, and
discomfort. The depigmentation procedure by scalpel technique
is simple, non-invasive, easy to perform, and cost-effective when
compared to other techniques. Whereas, erbium: Yttriumaluminium-garnet laser is more useful and safer in thin gingival
biotype, and healing of wound is relatively fast as compared
to scalpel wound. According to the migration theory, active
melanocytes from the adjacent pigmented tissues migrate to
treated areas, causing re-pigmentation.[10]

Figure 4: Pre-operative

CONCLUSION
The scalpel method of gingival depigmentation is more effective
and it requires minimum time with less recurrence rate as compared
to the laser method.
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