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Dear Reader,

With immense pleasure as a team we bring forth the second issue of 2020( July-Dec).

JDSOR publishes scientific papers based on original research, systematic reviews and case reports from all specialties of dentistry. The 
attempt is to make our journal a comprehensive reflection of all advances that are happening at a rapid pace in dentistry. This has been 
a difficult year of the pandemic and human perseverance to overcome  these hurdles has been witnessed all around. This issue 
highlights the new protocols for dental practice in correlation to the Covid 19 pandemic. 

 Our Journal culminates with the due support from the Management, Principal Sir ,INS Publishers Pvt. Ltd. and the editorial team, I take 
this opportunity to thank them all. I also sincerely thank authors, reviewers and all members of the Technical team for their dedicated 
service and support in culmination of every issue of this journal.  Looking forward to your constructive suggestions to improve the 
journal in the Future.

Warm Regards
Dr.Anuraag Gurtu

Editor-in-Chief
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Prevalence of Tongue Carcinoma in Young Population: A Retrospective 
Institutional Study

Swati Goley, Ashish Aggarwal, Nitin Upadhyay, Nupur Agarwal, Sowmya Gujjar Vishnurao, Ankit Rathore

Department of Oral Medicine and Radiology, Institute of Dental Sciences, Bareilly, Uttar Pradesh, India

INTRODUCTION

Oral cancer is the sixth most common cancer in the world� It is a 
major oncological problem in the regions of the world where tobacco 
habits in the form of chewing and/or smoking with or without alcohol 
intake are common� It typically occurs in elderly men during the fifth 
to eighth decade of life and is rarely seen in young people� India alone 
accounts for ¼ (77,000 cases) of total variety of carcinoma cases across 
the world�[1] Tongue cancer is one of the foremost common cancers 
of the mouth in India, having an occurrence rate of 9�4/100,000/
year�[2] The median age at the identification of the tongue’s cancer is 
61 years� Only around 2% of patients are diagnosed before the age 

of 35 and another 7% before the age of 45, this despite the particular 
fact that there’s associate increasing trend  among  the prevalence 
of tongue squamous cell carcinoma (SCC)�[3] The comparatively 
high occurrence of carcinoma in India is especially because of very 
standard use of the smokeless tobacco product referred to as gutkha 
and betel quid chewing (with or while not tobacco) that renders its 

ABSTRACT

Background: Oral cancer is the most common cancer in India, and tongue is one of the most frequently affected sites in 
young people with rising prevalence in all. In many countries, the prevalence of intraoral cancer appears to be increasing, 
particularly in younger people. Although the quantitative relationship is equalizing, malignant neoplastic disease affects males 
several times more often than females, and in recent times, raised cases are being identified jointly as young females in 
older women. However, the prevalence of oral squamous cell carcinoma (SCC) is growing in individuals below the age of 
40 years. Aims and Objectives: The aim of the study was to find out the prevalence, histopathology grading, and tumor, 
nodes, and metastases (TNM) stage of the SCC involving tongue among the young patient’s with the objective being to 
find out the prevalence of tongue SCC at the particular anatomic sites, age group, gender, and associated habits, at tertiary 
academic medical center in Bareilly population over the period of 5 years. Materials and Methods: The current retrospective 
research was conducted by analyzing the medical history of pathologically confirmed oral tongue SCC cases diagnosed at a 
tertiary academic medical center in the area of Bareilly from January 2014 to December 2019. The patients were divided into 
two age categories: Older (over 40 years of age) and younger (ages 40 and below). Data were contrasted between the two 
groups associated with tongue carcinoma prevalence, associated habits, tumor and histopathological features, and node and 
metastases grading. Results: The findings showed that, out of 137 (27.9%) cases of tongue SCC cases, 78 (56.9 %) (58 males 
and 20 females) SCCs of tongue cases were found in young patients and 59 (43.1%) (41 males and 18 females) SCCs of tongue 
cases were determined in older patients with male predominance in both age groups. The majority of cases in young age group 
showed significant mixed habits, moderately differentiated grade and 47 cases were presented at advanced clinical stage of 
TNM (III and IV), while only 31 cases were presented at early stage (I and II). Conclusion: SCC of the tongue could also be 
related to a variable clinical course in younger patients. While the disease-specific outcome is typically analogous to that of 
older patients, there is an unusually aggressive disease in some patients. In addition to providing instructions on the treatment 
regimen to be followed in each case of oral SCC, tumor, node, and metastasis grade of malignant tumor (TNM grade) has been 
used for several years to predict the prognosis and survival of carcinoma patients, such that early diagnosis and prevalence of 
carcinoma helps to increase the quality and quantity of lifespan of the patients.

Key words: Metastases grades, nodes, squamous cell carcinoma, tongue carcinoma, tumor, young patients
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population and notably its youth to a greater risk of developing oral 
submucous fibrosis, a premalignant disease leading to enhanced 
occurrence of carcinoma in younger patients�[4] Of those, oral tongue 
SCC is one in all the foremost common malignancies among the 
males�[1] Tongue SCC usually affects men from the sixth through 
the eighth decades of life, sometimes once a few years of alcohol or 
tobacco abuse�[5] SCCs of tongue in young adults are traditionally 
thought of as notably aggressive clinical entities, with a high risk of 
locoregional relapse, survival rates inferior to those of the overall 
head-and-neck cancer group, and need for an additional aggressive 
therapy�[6] The survival rates for patients of carcinoma reaches only 
up to 30% in developing countries as compared to 54% in developed 
countries�[2] The poor survival in developing countries might even be 
attributed to the presentation of patients in advanced stages, delayed 
identification, and treatment with poor compliance�[7] Therefore, this 
study was conducted to supply a holistic picture of tongue cancer 
among the young Indian population�

MATERIALS AND METHODS

The present study retrospectively reviewed 137 patients who 
were diagnosed for SCC of the tongue, between January 2014 and 
December 2019, at the tertiary academic medical center in Bareilly 
region, included surrounding area of Bareilly zone (Uttar Pradesh), 
India� The aim of the study was to determine the prevalence, 
histopathology grading, and tumor, nodes, and metastases (TNM) 
stage of SCC involving tongue among young patients with the 
prevalence of tongue SCC at the specific anatomic sites, age group, 
gender, and associated habits� Subjects lacking of demographic 
records such as age, gender, habits, histopathology record, and 
TNM stage were excluded from the study� The cases of total 
tongue SCC patients were classified into two age groups, aged over 
40 years and below 40 years� The final research sample consisted 
of 59 patients over 40 years of age (the older group) and 78 young 
patients below 40 years of age (younger group) [Table 1]�

The following data were taken from the files of the patient 
report: Age, gender, associated habits, characteristics of the 
histopathological tumor, and TNM stage� The habits classified 
into chewing, smoking, alcohol, and mixed type [Table  2]� By 
cell differentiation, the tumors were histopathologically classified 
into well-differentiated, moderately differentiated, and poorly 
differentiated grades inadequately reliable to the standards of the 
World Health Organization� All tumors were staged according to 
the American Joint Committee on Cancer system�[8]

Statistical analysis

Statically analysis was done using SPSS version 22�0, Windows 
(Redmond, WA)� Chi-square test was used to analyze the 
differences between the variables according to age group�

RESULTS

A total of 137 (27�9%) cases of tongue carcinoma diagnosed at 
the Tertiary Academic Medical Centre in the Bareilly area were 

Table 1: Demographic detail and characteristic between young 
patients (≤40 years) and older patients (>40 years) diagnosed with 
tongue carcinoma
Total number of tongue 
carcinoma cases  
(5 years duration)

137  (27.9%) cases of 
tongue carcinoma 
in all population

Age <40 years (young 
patients’ cases)

More than 40 years 
(older patients’ cases)

Tongue carcinoma cases 78 (56.9%) 59 (43.1%)

Gender Male – 58 (74.4%) Male – 41 (69.5%)

Female – 20 (25.6%) Female – 18 (30.5%)

TNM staging (grading)

Stage I 20 (25.6%) 13 (22.0%)

Stage II 11 (14.1%) 8 (13.6%)

Stage III 26 (33.3%) 22 (37.3%)

Stage IV 21 (26.9%) 16 (27.1%)

Histopathologic grade of cell differentiated

Well differentiated 22 (28.2%) 18 (30.5%)

Moderate differentiated 37 (47.4%) 29 (49.1%)

Poorly differentiated 19 (24.3%) 12 (20.6%)
TNM: Tumor, nodes, and metastases

Table 2: Risk factors (associated habit or not associated habit) in 
young patients of tongue SCC cases
Habit nature of tongue SCC 
cases 

Young patients’ 
cases  (<40 years)

Older patients’ 
cases  (>40 years)

Total number of tongue squamous 
cell carcinoma cases 137

78 59

Type of habits

Chewing 14 (17.95%) 20 (33.89%)

Smoking 21 (26.92%) 13 (22.03%)

Alcohol 18 (23.07%) 11 (18.6%)

Mixed 25 (32.05%) 15 (25.4%)
SCC: Squamous cell carcinoma

retrospectively examined from January 2014 to December 2019� 
The demographic characteristics of the patients are summarized in 
Table 1� As shown, out of 137 cases of SCC of tongue, 78 patients 
aged 40 years or younger (58 males and 20 females) and 59 patients 
aged over 40 years (41 males and 18 females) with a substantially 
higher male preponderance were recorded in the SCC of tongue 
patients in both age groups� Cases of tongue SCC presented in the 
advanced stage in both age groups (young and older age group), 
Stage III (47[26 and 21]) and Stage IV (38[22 and 16]), whereas 
cases of tongue SCC presented in the early stage (young and 
older age group), Stage I (31[20 and 11]) and Stage II (21[13 
and 8])� Based on cell differentiation by histopathology, cases of 
tongue SCC patients were classified as moderately differentiated 
37 (47�4%) in younger patients and 29 (49�1%) in older patients, 
well differentiated 22 (28�2%) in younger patients and 18 (30�5%) 
in older patients, and poorly differentiated 19 (24�3%) in younger 
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patients and 12 (28�2%) in younger patients and 18 (30�5%) in 
older patients [Table 1]�

In older patients of tongue SCC cases, 20 (33�89%) cases had 
a history of chewing habits, 15 (25�4%) cases had a history of 
mixed habits, while 13 (22�03%) cases had a history of smoking 
habits, 11 (18�6%) cases had a history of alcohol habits, and in 
younger patients of tongue SCC cases, 14 (17�95%) cases had a 
history of chewing habits, 25 (32�5%) cases had a history of mixed 
habits, while 21 (26�92%) cases had a history of smoking habits, 18 
(23�07%) cases had a history of alcohol habits [Table 2]�

DISCUSSION

Head-and-neck cancers in India present a severe health concern�[9] 
Oral tongue carcinoma, with a strong correlation with alcohol and 
tobacco use, is traditionally associated with middle-aged men� Oral 
carcinoma risk increases with the level, frequency, and duration 
of tobacco and alcohol use�[10] There are several carcinogens in 
smokeless tobacco and tobacco smoke, and increased exposure 
increases the danger of oral and potentially malignant disorders�[11] 
Some recent articles have reported an increased rate of SCC of 
the tongue in young patients� In Shantz et al�’s review of the SEER 
database, tongue cancer in patients <40 years old increased 
62% from 1973–1984 to 1985–1997 and accounted for 35% of 
OSCC�[12] Retrospective research conducted by Son and Kapp, 
indicated that the disease follows a more aggressive path in young 
patients�[13]

The latest research has shown the occurrence of tongue SCC 
in the younger and older age groups� Some studies have shown 
that in young patients, the occurrence of tongue SCC is increasing� 
However in patients younger than 40 years, a modest rise in the 
occurrence of OSCC has been observed� According to Müller et 
al�,[14] Komolmalai et al�,[15] Bodner et al�,[16] and Fan et al�,[17] the 
most common site in the younger age group is the tongue� The 
study conducted by the Muller S et al�,[14] that revealed marginally 
higher number of mobile tongue cases were found� This finding 
indicated the changing OSCC pattern in recent years� Changes 
in etiological factors for smoking and lifestyle changes are also 
associated with carcinoma initiation in adolescents�

Kapila et al�[18] research also showed the highest frequency of 
tongue followed buccal mucosa in both age groups� According by 
Abdulla R et al�,[19] and Sherin N et al�,[20] and Siriwardena BS et 
al�,[21] the buccal mucosa was most common site in older patients 
cases and tongue was most common site in younger patients cases 
of OSCC, the reason behind it may be, due to the associated oral 
bad habits� In the older patient cases, the buccal mucosa and 
buccal sulcus are more commonly affected site due to placement of 
tobacco quid’s within the mouth whereas Tongue and floor of the 
mouth carcinoma are more common in younger patients’ cases due 
to consumption of smoking and alcohol�

This study diagnosed male predominant SCC of the tongue, 
74�4% in the young age group and 69�5% in the older age group� 
Oliver et al�[22] and Srivastava et al�[23] showed that the occurrence 
of OSCC in young people was higher in males, which also showed 
that the occurrence of tongue SCC was higher in males� This result 

is consistent with the previous studies� This gender discrepancy 
seems to reflect the real fact that the prevalence of betel quid 
chewing, which is considered to have a cause-effect relationship 
with mouth cancer, is far higher among men in India than among 
women� In our sample, only 38 were women out of 137 patients� 
This is also almost the same as the 25–30% previously reported 
from India, but 4–7% reported from Taiwan�[24]

The present study showed that the prevalence of tongue cancer 
is low in older age group patients as compared to young age group� 
The area may also be because the buccal mucosa, gingiva, and buccal 
sulcus are more frequently affected in older OSCC patient cases 
due to the placement of tobacco (different forms) in the mouth 
and tongue, and floor of the mouth carcinoma is more common in 
Western countries due to alcohol intake and smoking� In our study, 
the majority of patients used smoking habits, followed by mixed and 
alcohol habits in the young age group and chewing habits, followed by 
mixed habits in the older age group� In recent years, a growing number 
of young patients have been diagnosed with oral SCC who announce 
that they have never smoked or drank alcohol excessively� In the 
older population, tobacco smoke and alcohol misuse are considered 
well-established risk factors for oral SCC� This might point to the 
actual fact that tobacco habits are a significant determinant of buccal 
mucosa cancer compared to tongue cancer� Smoking habits and 
alcohol consumption are not common among females in Sri Lanka, 
although the habit of betel chewing among females appears to be as 
prevalent as that of males�[21] This may be one of the reasons why oral 
SCC is more prevalent in males than in females�

Furthermore, the duration of exposure to these risk factors 
must be long enough to have a harmful effect� In patients 45 and 
younger, Llewellyn et al�[25] analyzed risk factors for oral cancer 
and showed substantially elevated odds ratios for oral cancer in 
patients who smoked for 21 years and longer� The overexpression 
of p53 in < 40 years of tongue SCC patients mostly not associated 
any identified risk factors� This points to the possible effect 
of additional etiological factors that could be at work, such as 
genetic susceptibility, immunodeficiency, or viral infection� The 
overexpression of p53 in individuals <40 years of age with tongue 
cancer and no identified risk factors was studied by Lingen et al�[26] 
Müller et al�[14] noted that 81% of these patients overexpressed p53 
protein but did not display mutations in p53 gene exons 5–9, which 
are reported to occur in elderly patients in at least 50% of OSCC� 
Thus in young patients, the molecular mechanisms of OSCC 
production may differ compared to older patients� Llewellyn 
et al�[25] found that long-term consumption of a fresh fruit and 
vegetable diet decreased the risk of OSCC in patients aged 45 years 
or older�

The majority of cases of tongue SCC in the young age group in 
our sample belonged to the advanced stage (Stages III and IV) and 
the older age group belonged to the early stage (Stages I and II) of 
the TNM grade, so the findings are consistent with Jeon et al�[27] 
study of the advanced stage of the disease (Stage III/IV) group of 
young patients, while older patients presented with advanced stage 
disease (Stage III/IV)�

Most of the SCC of tongue cases showed early 
Stages I–II (72�4 %) in cases above and below 40 years in a study 
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by Oliver et al�[22] The high percentage (60–80%) of the advanced 
diagnostic stage in India has been recorded by studies and has been 
largely attributed to India’s lack of screening and early detection 
programs� The most serious stage is TNM-Stage IV� The earlier the 
process of diagnosis, the survival rate improved�

Based on histopathologic characteristics, there were more 
moderately differentiated cases of tongue SCC in the younger 
and older age groups� According to Manuel S et al�[14] Sasaki T 
et al�[28] well differentiated tumours was commonest in younger 
patients cases, But they found moderately differentiated tumours 
was commonest in older patients cases� However, they found 
moderately differentiated tumors in <40-year-old age group, 
according to Udeabor et al�[29] Kapila et al�[18] showed a higher trend 
in younger individuals for poorly differentiated tumors� OSCCs 
grading and metastatic status at the time of diagnosis is important 
because it determines the therapy plan and the prognosis along 
these lines�

Counting on the stage and site of OC, various therapies such 
as radiotherapy, chemotherapy, surgery, and brachytherapy are 
available� If carcinoma is diagnosed during the first phase of 
development, better treatment outcomes are shown� One of the 
most important causes in India is the late diagnosis of carcinoma, 
which makes the prognosis of the disease worse�

There has been some debate in the literature on whether young 
patients with oral tongue SCC require more intensive care than 
older patients� Several authors have stated that young patients with 
SCC of the tongue show slow improvement with lower survival 
rates than older patients and thus need more intensive therapy 
than older patients�

A 1994 research by Sarkaria and Harari indicated that 
the outcomes (53% cause-specific survival) in young tongue 
cancer patients were worse than the outcomes in older tongue 
cancer patients�[27] However, several authors have stated that 
in terms of outcomes, young patients display no differences 
from older TSCC patients� No significant differences in survival 
rates between the two age groups were identified in a study by 
Friedlander et al�[30]

CONCLUSION

In the present study, 137 (27�9%) cases of SCC of tongue were 
found, 56�9% of cases was diagnosed in young age group and 43�1% 
was diagnosed in older age group with a substantially higher male 
preponderance which were recorded in the SCC of tongue patients 
in both age groups� The present research suggests a stronger 
early-stage prognosis of carcinoma tongue and warrants greater 
understanding and health education within health facilities and as a 
population with sufficient staging for early detection of the disease 
and subsequently multimodal care to improve survival rates� In 
most Asian countries, especially in India, the burden of carcinoma 
has increased; hence, increasing national-level public awareness 
programs across the country may require time for prevention, 
early detection, and diagnosis, and to promote a tobacco-free 
climate� If the steps taken by the government so far have not been 

able to discourage people from using tobacco products, it must 
be a matter of debate and discussion and of utmost importance to 
rethink whether a full ban on their production and sale should not 
be feasible�
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INTRODUCTION

Our mouth is the mirror of our health and it might be said that 
numerous diseases which affect our body may be manifested in 
the mouth�[1] However, oral health is frequently affected on a daily 
basis by various forms of oral diseases, mainly dental caries, and 
periodontal disease� It is considered as one of the most common 
health problems and it lead to loss of tooth in very early phase 
of life�[1] Poor oral hygiene may also lead to various health issues 
such as cardiac problem and adverse pregnancy outcomes�[2] 
Various studies in recent years showed considerable increase risk 
of oral health problem in young women with a need to evaluate 
their health and health risk-related behaviors�[3,4] Erratic oral 
health researches regarding oral hygiene and their maintenance 
were conducted among younger group individuals or among the 
general population, but younger women age group received hardly 
any consideration in this field�[5] The present study was conducted 
among a sample of young women to quarry those who are in an 
significant phase of life and to address a vital period of any woman’s 
life, the age of being families, and motherhood� With the significant 
lack in current research on women’s oral health, the aims of this 
study were to evaluate the prevalence of jaw findings as perceived in 

panoramic radiographs and to inquire the significance of Decayed, 
Missing, and Filled Teeth (DMFT) components as seer for the 
radiographic findings in a sample of young women attending 
the Institute of Dental Sciences college and hospital in Bareilly, 
(Uttar Pradesh)�

MATERIALS AND METHODS

The present study consisted of 200 randomly selected digital 
panoramic radiographs taken from the archives of extra oral 
digital Panoramic (Allengers SMART PANDX) radiographic 
machine with (70 kvp) in the Department of Oral Medicine 
and Radiology, Institute of Dental Sciences, Bareilly� The 
procedure involved in the study was according to the standards 
of the Institutional Ethical Committee with clearance� The 
inclusion criteria included high quality radiographs with respect 
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to geometric accuracy and contrast of the image� Patients 
with poor quality radiographs, presence of jaw fracture or any 
pathology in maxilla or mandible were excluded from the study� 
The study involved retrieving electronic files stored in archive of 
Digital Panoramic Machine (Allengers SMART PANDR) using 
standardized parameter� Extracted data included patient’s age 
and sex, with age range of 18–25 years� The presence of a recent, 
high quality, clear panoramic radiograph was also an inclusion 
criterion� Patients with radiographs that were unclear or had 
distortion, overlapping, or positioning errors, were excluded 
from the study� Records of patients with systemic disease were 
also excluded from the study and patients’ records fulfilling the 
inclusion criteria were selected� Data on DMFT of patients were 
retrieved, recorded, and evaluated from dental charts that existed 
in the clinical records to study the association with radiographic 
findings� 

With the help of experienced radiologist, radiographic 
interpretation of pathologies and abnormalities affecting the jaw 
bones and teeth were performed and the finding includes alveolar 
bone loss (localized and generalized), radiolucent periapical bony 
lesions, retained roots, supernumerary teeth, and impacted teeth� 
All working conditions were similar and standardized each time 
during panoramic interpretation in the study period�

Statistical analysis

The data were compiled using Microsoft Excel sheet (Windows 
2007) and were analyzed using Statistical Package for the Social 
Sciences Software (Version 22�0)� Chi-square test was applied to 
determine the association between the variables� A significance 
level of P < 0�05 was used for all tests and comparisons�

RESULTS

A total of 200 digital panoramic radiographs, were included in the 
study for the evaluation the pathological jaw findings� The mean 
age of the patient was 21�5 years� Digital panoramic radiographs 
revealed a wide variety of jaw lesions and other pathological 
condition involving retained roots, alveolar bone loss, periapical 
lesions, impacted teeth, and supernumerary teeth [Figure 1]� 

The number of periapical lesions and alveolar bone loss was 
calculated using the formula given by Khateeb et al�[5] as mentioned 
below: 

No� PA lesions = 2�942 – 0�106 × (Age of patient in years) 
+0�069 × (no� of carious teeth) + 0�039 × (no� of missing teeth) +
0�002 × (no� of filled teeth)�

The level of alveolar bone loss was calculated by: 
Level of alveolar bone loss= −0�765 + 0�044 × (Age of patient 

in years) – 0�019 × (no� of carious teeth) + 0�091 × (no� of missing 
teeth) – 0�006 × (no� of filled teeth)�

The results of the present study of revealed that the majority 
of the panoramic radiographs had periapical (85%) lesions� Total 
number of retained roots was found to be 34%� Alveolar bone 
loss was found to be less significant (6%)� Supernumerary teeth, 
accounted for total of 11%, were found� In 57% of the panoramic 
radiographs impacted teeth were found [Table 1]�

Table 1: Preiapical lesions, Retained roots, alveolar bone loss, 
supernumerary teeth, and impacted teeth among the study sample
Lesions and abnormalities Number %
Periapical lesions (PAI* >2)

None 30 15.0

1 168 84.0

2 2 1.0

3 0 0.0

4 or more 0 0.0

Total with any lesions 170 85.0

No of retained roots

None 132 66.0

1 30 15.0

2 20 10.0

3 or more 18 9.0

Total with retained roots 68 34.0

Alveolar bone loss 

None 188 94.0

Localized bone loss(posterior) 4 2.0

Generalized bone loss 8 4.0

Total with bone loss 12 6.0

Supernumerary teeth 

None 178 89.0

1 22 11.0

2 0 0.0

3 or more 0 0.0

Total with supernumerary teeth 22 11.0

Impacted teeth

None 86 43.0

1 42 21.0

2 or more 72 36.0

Total with impacted teeth 114 57.0Figure  1: Panoramic radiograph of a young female showing filled 
teeth
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Tables  2-6 display the details of regression models for the 
prediction of number of periapical lesions and level of alveolar 
bone loss� Tables  2 and 4 provide a description of both models� 
Tables  3 and 5 both show factor coefficients, and Table  6 shows 
the predictor variables correlation matrix and dependent variables 
in both models�

DISCUSSION 

Panoramic imaging (also called orthopantomography) is a 
technique for producing a single tomographic image of the facial 
structures that include both the maxillary and mandibular dental 

arches and their supporting structures� This is a curvilinear variant 
of conventional tomography and is also based on the principle of 
the reciprocal movement of an X-ray source and an image receptor 
around a central point or plane, called the image layer, in which the 
object of interest is located�[6]

The present study was aimed at utilizing panoramic radiographs 
and dental charts archived from the data of orthopantomograms 
machine to evaluate the prevalence of pathologic jaw findings, as 
well as to determining the significance of DMFT component as 
seer for the radiographic findings in a sample of young women aged 
between 18 and 25 years� Almost all radiographs, 85% revealed 
periapical lesions which were in contrast with a study conducted 
by Khateeb et al�[5] Taking into account the critical age range of our 
sample, the childbearing age, these patients may be susceptible to a 
high risk of shorter pregnancy and reduced intrauterine growth due 
to such a high prevalence of periapical lesions�[7] Where only 53�6% 
of the radiographs revealed periapical lesions�[5] These results were 
also in contrary with the studies conducted by Rushton et al�[8] 
and Harjunmaa et al�,[7] where 40�2% and 23�5%, respectively, of 

Table 3: Coefficients and significance of their contribution to the model. Dependent variable: Number of periapical lesions
Unstandardized coefficients t Sig. 95% confidence interval for B Collinearity statistics

B Std. error Lower bound Upper bound R² VIF
(Constant) 0.944 0.059 16.020 0.000 0.827 1.060

Patient’s age 0.002 0.003 0.728 0.467 −0.004 0.008 0.937 1.067

No of carious teeth −0.007 0.004 −1.945 0.054 −0.014 0.000 0.841 1.189

No of missing teeth 0.040 0.003 15.007 0.000 0.035 0.045 0.873 1.146

No of filled teeth −0.003 0.005 −0.704 0.482 −0.013 0.006 0.990 1.010

Table 2: Regression analysis with dependent variable: Number of 
periapical lesions. Predictor variables: Age of the patients, carious 
teeth, missing teeth, and filled teeth
R R square Adjusted R square Std. error of the estimate

0.769a 0.592 0.582 0.070
p =0.0009 is considered extremely significant 

Table 4: Regression analysis with dependent variable: Level of alveolar bone loss. Predictor variables: Age of the patients, carious teeth, missing 
teeth, and filled teeth
R R square Adjusted R square Std. error of the estimate
0.500a 0.250 −0.179 0.535
P<0.0001 is considered extremely significant

Table 5: Coefficients and significance of their contribution to the model. Dependent variable: Level of alveolar bone loss
Unstandardized coefficients T Sig. 95% confidence interval for B Collinearity statistics

B Std. error Lower bound Upper bound R² VIF
(Constant) 2.111 2.152 0.981 0.359 −2.977 7.200

Patient’s age −0.035 0.082 −0.426 0.683 −0.230 0.160 0.426 2.348

No of carious teeth 0.082 0.062 1.314 0.230 −0.065 0.229 0.698 1.432

No of missing teeth −0.015 0.053 −0.275 0.791 −0.140 0.111 0.405 2.469

No of filled teeth 0.253 0.263 0.961 0.369 −0.369 0.874 0.591 1.693

Table 6: Correlation matrix of predictor variables for the two regression models
Patient’s age Carious teeth Missing teeth Filled teeth Periapical lesions Alveolar bone loss

Patient’s age 1.0000 0.0600 −0.1060 0.0000 −0.8570 0.417**

Carious teeth 0.0600 1.0000 0.322** −0.0863 0.395** 0.192**

Missing teeth −0.1060 0.322** 1.0000 −0.0234 0.477** 0.848**

Filled teeth 0.0000 −0.0863 −0.0234 1.0000 −0.0300 −0.0427
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the radiographs were showing periapical lesions�[8] This gives an 
indication that the majority of the subjects in our study had poor 
oral health and poor oral health education� Many studies from the 
Western countries revealed that the same age group subjects on the 
other hand were having excellent oral and dental health�[9]

Discussing about the bone loss, only 6% were affected with it, 
where in 4% were affected with generalized and 2% were affected 
with localized bone loss� As we have not investigated about the oral 
hygiene practices, in our study; therefore, we cannot associate the 
oral hygiene status with the alveolar bone loss� The present study 
was an initial attempt to study the prevalence of radiographic 
jaw findings in Indian young females, so at this age, thought they 
could not reveal alveolar bone loss, but they are more susceptible 
to develop the same in their upcoming years of life� However, 
literature claims that periodontal disease can be associated with the 
preeclampsia,[10] preterm birth,[11] and low-birth weight�[12]

In our study, supernumerary teeth were sum to be with 11% 
and more than half (57%) of the radiographs were showing 
impacted teeth which is in agreement with a study conducted by 
Arabion et al� where 56�3% of the females were having impacted 
teeth� The reason for such may be because of the different growth 
pattern between the genders which explains higher prevalence of 
impaction in young women� The growth of the jaws in the females 
usually ceases at early phase of life�[13]

Regression analysis in this study indicated that the patient age, 
number of carious, missing, and filled teeth were not significant 
indicators for the bone loss [Table 5]� DMFT was not used in the 
two regression models for periapical bone lesions and alveolar 
bone loss because of problems of multicollinearity of predictor 
variable (i�e�, number of carious, missing, and filled teeth)� When 
eliminating the DMFT factor, multicollinearity was not a problem� 
In addition, R2 was <0�75 and indicated independent variables�

CONCLUSION 

A high prevalence of pathologic radiographic jaw findings were 
detected indicating poor oral health among young women� Risk 
factors contributing to these findings are urgently needed to be 
addressed to design policies that counteract this problem� Age and 
the number of decayed teeth were significant predictors for periapical 
lesions� Along with the number of missing teeth, they were also 
significant predictors for alveolar bone loss� A very high prevalence 
of dental caries indicates poor oral health among the present sample� 
Further studies are needed with more sample size to investigate the 
possible risk factors with a vision to change women’s attitudes and 
awareness toward oral health as vital factors in determining quality 
of life and general systemic health for such serious trend of poor oral 
health, and the needed strategy to counteract such issues�
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INTRODUCTION

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), 
a strain of CORONAVIRUS disease 2019 (COVID-19) was first 
experienced by Wuhan Province of mainland China by late 2019� 
There are two similar strains of coronavirus pathogens, SARS-
CoV and Middle East respiratory syndrome coronavirus� Out 
of which SARS-CoV-2 is responsible for causing aggressive and 
occasionally fatal (<10%) respiratory tract disorder as it grows 
extensively in human airway epithelial cells than in standard tissue 
culture cells� Patients with SARS CoV-2 were hospitalized with 
provisional diagnosis of pneumonia of unknown etiology� Patients 
with symptoms of COVID-19 were epidemiologically linked to a 
seafood and wet animal wholesale market in Wuhan, China� Novel 
(New) coronavirus was named as COVID-19 by the WHO on 
February 11, 2020�[1]

Patients infected with COVID-19 showed leukocytosis, abnormal 
respiratory findings, and increased levels of plasma pro-inflammatory 
cytokines� One patient showed 5 days of fever along with a cough, 
Rhonchi sounds of both lungs, and body temperature of 39�0°C� The 
sputum of the patient showed positive real-time polymerase chain 
reaction (RT-PCR) results that confirmed COVID-19 infection� 
The laboratory studies showed leukopenia with leukocyte counts of 
2�91 × 10^9 cells/L of which 70�0% were neutrophils� In addition, 
a value of 16�16 mg/L of blood C-reactive protein was noted 
which is above the normal range (0–10 mg/L)� High erythrocyte 
sedimentation rate and D-dimer were also observed�[2]

The major effect of COVID-19 infection was extreme pneumonia, 
as well as the occurrence of ground-glass opacities and acute cardiac 
injury in the respiratory system� Patients with COVID-19 infection 
had significantly elevated blood levels of cytokines and chemokines 

such as interleukin 1 (IL1-), IL1RA, IL7, IL8, IL9, IL10, simple 
FGF2, GCSF, GMCSF, interferon, IP10, MCP1, MIP1, MIP1, 
PDGFB, and others� High levels of pro-inflammatory cytokines such 
as IL2, IL7, IL10, GCSF, IP10, MCP1, MIP1, and TNF were found 
in some of the extreme cases admitted to the intensive care unit, 
which are thought to enhance disease severity�[3]

Fever, dry cough, and exhaustion are the most common 
COVID-19 symptoms� Loss of taste or scent, aches and pains, fever, 
sore throat, nasal congestion, red eyes, diarrhea, or a skin rash are 
some of the less common symptoms that may affect some patients�[4]

RT-PCR, Truenat test, CDC influenza SARS-CoV-2 multiplex 
assay, and computed tomography (CT) chest are the diagnostic 
tools for COVID-19� RT-PCR is a nuclear- derived method for 
detecting the presence of specific genetic material and gives high 
specificity for COVID 19� Truenat test is a chip-based battery 
operated RT-PCR kit and detect E gene in SARS-CoV-2� CDC 
influenza SARS-CoV-2 multiplex assay is the newest test used for 
both influenza (A and B) and SARS-CoV-2 at a same time� CT 
chest in patients with COVID-19 can show abnormalities like 
peripheral ground-glass appearance in lower lobe of lungs but 
cannot give accuracy for positive or negative�[5]

Maintain at least a 1 m distance between yourself and 
others  to reduce your risk of infection when they cough, sneeze, 
or speak� Make wearing a mask a normal part of being around 
other people� Wear a fabric mask, surgical masks if you are over 

ABSTRACT

Coronavirus disease (COVID)-19 is a pandemic disease, declared by the WHO in March 2020. This disease was seriously 
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60, having underlying medical conditions, feeling unwell, and/or 
looking after an ill family member� Medical masks are important 
personal protective equipment (PPE) for health workers who are 
working with patients who have COVID-19 infection, whether 

it is suspected, possible, or confirmed� Respirator masks (such as 
the FFP2, FFP3, N95, and N99) should be worn in environments 
where procedures that generate aerosols are conducted, and they 
must be fitted to ensure that the correct size is worn�[4]

Remdesivir is an intravenous nucleotide prodrug of an 
adenosine analog and approved in India� It speeds recovery by 
shutting down viral replication in the body� It has broad-spectrum 
activity against members of several virus families, including 
filoviruses and coronaviruses� In vitro studies, remdesivir shows 
its effective role against SARS-CoV-2�[6,7] Glucocorticoids are 
corticosteroids� It calms acute inflammatory response to slow 
disease progression by preventing the body from pumping out 
inflammatory chemicals�[8] Hydroxychloroquine is an antimalarial 
drug� It found to inhibit the activity of SARS-CoV in laboratory 
studies by decreasing the acidity in endosomes, which are 
compartments inside cells that some viruses coopt to enter cells 
and cause infection�[9,10] Favipiravir, this broad-spectrum antiviral 
drug works by selectively inhibiting RNA polymerase, which is 
needed for the replication of SARS-CoV-2 inside the human body 
to cause severe disease�[11,12] Tocilizumab is monoclonal antibody� 
It calms the aberrant hyperimmune response called cytokine storm 

by acting against inflammatory chemicals to fight infection�[13] 
Convalescent plasma is plasma therapy, approved for restricted 
use� It should be used for patients with moderate disease whose 
oxygen requirement is progressively increasing despite the use of 
steroids�[14]

Modifications required for a dental clinic setup (Guidelines for 
Dental Professionals in COVID-19 pandemic situation� Issued on 
May 19, 2020)�[15,16]

The dental operatories should gear themselves for Readiness-
Preparatory Phase (I), Implementation Phase (II) and Follow-
up (III)�
• Phase I: Preparatory phase for a dental clinic 
• Doctor and health-care prophylaxis against COVID-19
• Testing for the COVID-19 before resuming work in the clinics:

health care workers who are asymptomatic and do not fall under 
the category of being exposed to coronavirus infection are not
required to undergo a test before resuming to work in the clinics�
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HYDROXYCHLOROQUINE PROPHYLAXIS

• As per the advisory given by the MOHFW, all asymptomatic
health care workers (HCW) involved in the care of suspected
or confirmed cases of COVID-19 are advised to take HCQ
prophylaxis after medical consultation�

DENTAL CLINIC

• Ventilation and air quality management in stand-alone dental
clinics
I� Maintain air circulation with natural air through a frequent

opening of windows and using an independent exhaust 
blower to extract the room air into the atmosphere

II� Avoid the use of a ceiling fan while performing procedure
III� Place a table fan behind the operator and let the airflow

toward the patient� A strong exhaust fan to be so located
to create a unidirectional flow of air away from the
patient

IV� The window air condition system/split AC should be 
frequently serviced and filters cleaned

V� Use of indoor portable air cleaning system equipped with 
HEPA filter and UV light may be used�

CLINIC ENTRANCE, RECEPTION, AND WAITING

Display visual alerts at the entrance of the facility and in strategic 
areas (e�g�, waiting areas or elevators) about respiratory hygiene, 
cough etiquette, social distancing, and disposal of contaminated 
items in trash cans�
• Install glass or plastic barrier at the reception desk, preferably

with a two-way speaker system
• Ensure availability of sufficient three-layer masks and sanitizers 

and paper tissue at the registration desk, as well as nearby hand 
hygiene stations

• Distant waiting chairs, preferably a meter apart
• All areas to be free of all fomite such as magazines, toys, TV

remotes, or similar articles
• Cashless/contactless payment methods are preferred
• A bin with lid should be available at triage where patients can

discard used paper tissues�

CHANGING ROOM

• Changing room to be available for staff and all workers to wear
surgical top and pyjama and clinic shoes

• Dedicated area for donning and doffing of PPE
• Dedicated area for sterilization
• A dedicated and trained person should be available to undertake 

transport, cleaning, drying, packing, sterilization, storage, and
testing the quality of sterilization as per the standard guidelines 
and manufacturer’s instructions

• Sufficient and dedicated space for storage of additional items
of PPE and sterilization and disinfection instruments and
chemicals must be ensured�

EQUIPMENT AND INSTRUMENTATION

I� Fumigation systems
II� High-volume extraoral suction
III� The indoor air cleaning system
IV�  The dental chair water lines should be equipped with anti-

retraction valves 
V� Used hand pieces with anti-retraction valves only
VI� Chemicals required for disinfection
VII� Appropriate PPE and ensure it is accessible to HCW
VIII�  Maintain a supply of all consumables related to PPE,

sterilization, and disinfection�

TRAINING OF HCWS

I� Train administrative personnel working in the reception of 
patients on hand hygiene, social distancing, use of facemask, for 
them, and incoming patients

II� Educate all HCW on proper selection and use of PPE� They 
may require psychological support and morale boosting to 
maintain their level of confidence and strict adherence of 
guidelines

III� Staff should rotate more frequently, preferably, should avoid 
long working hours, should ensure proper nutrition and 
sleep

IV� All staffs and dentists must use surgical attire in the dental 
office, and all personal clothing should be avoided�

DISINFECTION OF DENTAL CLINIC

• COVID-19 virus can potentially survive in the environment
for several hours/days� Premises and areas potentially
contaminated with the virus to be cleaned before their reuse�
Remove the majority of bioburden, and disinfect equipment
and environmental surfaces

• Environment and surface disinfection
• Floors: 2 step cleaning procedure (detergent and freshly

prepared 1% sodium hypochlorite with a contact time of 10
min� Mop the floor starting at the far corner of the room and
work toward the door� Frequency: After any patient/major
splash or 2 hourly

• Rest of the surfaces: Freshly prepared 1% sodium hypochlorite
(contact time: 10 min)� Damp dusting should be done in
straight lines that overlap one another� Frequency: Before
starting daily work, after every procedure, and after finishing
daily work

• Chemiclave: It involves the use of an unsaturated
chemical vapor system of alcohol and formaldehyde� The
temperature and pressure utilized are 127–132°C at 20–40
psi for 30 min� This process is quick, the load comes out
dry, the sterilization is verifiable, and corrosion sensitive
instruments do not rust

• Delicate electronic equipment should be wiped with alcohol-
based rub/spirit (60–90% alcohol) swab before each patient
contact�
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PHASE II IMPLEMENTATION PHASE

• Tele-consult tele-screening
I� Telephone screening is encouraged as the first point of

contact between the patient and the dentist or reception 
office is encouraged

II� Current medical history and history particularly pertaining 
to symptoms of severe acute respiratory illness (fever and 
cough and/or shortness of breath) or all symptomatic ILI 
(fever, cough, sore throat, and runny nose) must be analyzed

III� Any positive responses to either of the questions should 
raise concern, and care should be postponed for 3 weeks 
except in dental emergencies

IV� Encourage all to download the Aarogya Setu App�

Dental history and remote TRIAGE

I� Obtain m-Oral Health (mobile phone-based oral health) 
screening about dental history and try to manage problems 
with advice and analgesics and local measures

II� Clinics can evolve a web-based form which can also include a 
consent form

III� Comprehend dental treatment according to the urgency of the 
required treatment and the risk and benefit associated with 
each treatment

IV� Only pre-appointed patients should be entertained in the clinic 
whose history, problems, and procedures are already identified 
to some extent through previous telephone and remote 
electronic or web-based systems�

Protocols of patient handling in the clinic area

• For appointments that do not result in aerosols, and need
examination only wear a triple layer surgical mask and
protective eyewear/face shield and gloves

• Wear N95 face masks, protective eyewear/face shields, and
gloves along with coverall for high-risk and very high-risk
procedures� To increase the shelf life of N95 masks, you may
cover them with a surgical mask and discard only the surgical
mask after use

• When examining patients with moderate risks the treating
doctor will require all PPE as high risk except that the coveralls 
can be substituted with surgical gowns

• Practice non-aerosol-generating procedures
• Use of rubber dam is encouraged
• The 4-handed technique is beneficial for controlling the

infection�

PATIENT DISCHARGE PROTOCOL

• I� The patient drape will be removed by the assistant, and the
patient is asked to perform hand wash and guided out of the
clinic toward reception and handed back his foot wears and
belongings

• II� The procedures and prescription are recorded only after
doffing the PPE

• III� Patient to perform hand hygiene and to be provided with
review/follow-up instructions�

Patient turn around and disinfection protocol

I� After the patient leaves the treatment room, the assistant will collect 
all hand instruments immediately, rinse them in running water to 
remove organic matter and as per standard sterilization protocol

II� All 3 in 1 syringe, water outlets, hand piece water pipelines, etc�, 
should be flushed with the disinfectant solution for 30–40 s

III� Remove water containers and wash them thoroughly and 
disinfect with 1% sodium hypochlorite using clean cotton/
gauge piece and then fill with fresh 0�01% sodium hypochlorite 
solution and attach back to the dental chair

IV� Then, disinfect the dental chair along with all the auxiliary parts 
within 3 feet of distance using 1% sodium hypochlorite and 
clean and sterilized cotton/gauge piece using inner to outer 
surface approach and leave for drying� New cotton/gauge piece 
should be used for every surface� The areas include: 
a� Patient sitting area and armrests
b� Dental chair extensions including water outlets, suction 

pipe, hand piece connector, 3 in 1 syringe, etc�
c� Dental light and handle
d� Hand washing area – slab and tap nozzle
e� Clinic walls around the dental chair and switchboards
f� Hand washing area – slab and tap nozzle�

V� Hand pieces should be cleaned using a hand piece cleaning 
solution to remove debris, followed by packing in the autoclave 
pouches for autoclaving� Record to be maintained for the same�

VII�  Remove visible pollutants completely before disinfection�
Mop the floor with 1% sodium hypochlorite solution through 
separate mops for the clinical area following unidirectional
mopping technique from inner to outer area� Wash and
disinfect the mop with clean water and 1% sodium hypochlorite 
and leave it for sun drying�

BIOMEDICAL WASTE MANAGEMENT

• Biomedical waste management area is to be equipped with
required bins as per Government of India guidelines�

PROTOCOL FOR HEALTH CARE WORKERS ON 
REACHING HOME

• On the way back home, follow all precautions and on return,
follow the removal of shoes, change of clothes, having a wash
and disinfect your mobile wristwatch, etc�

PHASE III PATIENT FOLLOW-UP AND REVIEW

• The patient should be contacted telephonically 24 h and in
a week time to know if he has developed any symptoms that
should warn the dental staff to undertake appropriate actions�
He should be advised to inform back to the dental clinic should 
there be any adverse symptoms
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• Health care workers who are required to attend dental ailments 
in remote locations in the government sector should provide
advice and analgesics and refer the patient to dental surgeon for 
further management�

• These are dynamic guidelines and will be updated from time to 
time, as required�

CONCLUSION

COVID is pandemic disease and in uncontrollable condition 
now-a- days, so we all have to learn, how to prevent society from 
COVID� As dental practitioners, we all are at high risk of COVID 
infection and cannot deny to provide services to society so, 
precautions have to be taken to prevent ourselves and society from 
its dangerous spread�
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INTRODUCTION

Conventional dentures have been the routine dental procedure 
for edentulism� The common reasons for dissatisfaction in 
patients: Discomfort, poor stability, and difficulties in eating and 
retention capability� Complete denture wearers complain about 
low chewing performance, loss of function, decreased motor 
control of the tongue, decreased bite force, and diminished 
oral sensory function� In the past years, the use of one-stage 
surgical protocols with immediate function has demonstrated 
to be an effective treatment in full or partial-arch edentulous 
rehabilitation�

One of the early designs of the “All-on-4” style concept can 
be traced back to Mattsson et al� in 1999 whereby they treated 
15 patients (68 implants) with severely resorbed edentulous 
maxilla by inserting 4 to 6 implants in the pre-maxilla to avoid sinus 
augmentation�[1]

Dr� Paulo Maló had given the concept “All-on-4®” treatment 
procedure that allows the rehabilitation of an edentulous jaw 
without bone graft in one operation through the placement of four 
implants, maximizing the existing bone volume�[2]

The original Brånemark surgical-prosthetic protocol advocated 
the placement of four implant fixtures for the restoration of a 
resorbed mandible and six implant fixtures on mandibles that 
demonstrated minimal to moderate resorption, as a prelude to the 
subsequent tendencies�

Immediate loading procedures for edentulous jaws have 
become widely popular among clinicians as well as among 

patients�[3] High survival rates and a low incidence of complications 
demonstrate the predictability of implant treatment, regardless 
of the loading regimen involved� The challenge today is not to 
prove functionality but rather to develop simple and cost-effective 
protocols�

RATIONALE OF ALL-ON-4 TECHNIQUE

Survival rate was 98% for the maxilla and 98�1% for the mandible 
after 5–10 years of follow-up� The use of tilted and longer implants 
increases primary stability, allows cantilever decrease with 
excellent prosthetic support, and maximizes the use of available 
bone� Contraindication, bone reduction is necessary due to a 
gummy smile in the maxilla�[4]

Due to the freedom of tilting, the implants can be anchored in 
dense bone structures and well spread anteriorly-posteriorly� Each 
implant can be placed without coming into conflict with adjacent 
implants�

PLANNING PROTOCOL[4]

The procedure and evaluation of the esthetic parameters should 
be based on a planning data and three-dimensional photographs� 
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It is very important to take the patient pre-surgical records and the 
radiograph before the implant placement� Panoramic radiographs 
and computed tomography (CT) scan are the most widely used for 
dental implant procedures�

Guided implant planning is performed using cone-beam CT, 
and computer-assisted implant treatment planning software� They 
can be used for making a surgical template or surgical guide and 
for proper location of the anatomical structures� The custom-
made surgical templates should be made for the osteotomy up to 
2 mm from smile line when there is a gingival display so that the 
reason the esthetic consideration plays an important role before 
the implant placement� If necessary, the bone reduction should 
be done when there is an irregular or thin crest in the maxilla or 
mandible�

The measurements are made directly on the patient and then 
reported to the software� The standard triangle language file of 
templates is then sent for fabrication� These templates are made 
in all-acrylic resin with three-dimensional (3D) DWS DigitalWax 
printer�

Four implants are placed: Two posteriorly tilted between 
30° and 45° and two anteriorly straight along with well anchored 
achieving a primary stability of at least 30 Ncm�

FACTORS TO BE CONSIDER FOR ALL-ON-4 IMPLANT[5]

• Ability to achieve primary implant stability
• No severe parafunctions
• Good general health and acceptable oral hygiene
• Indicated for totally edentulous maxilla with a minimum bone

width of 5 mm and height of 10 mm from canine to canine
• Indicated for totally edentulous mandible with a minimum

bone width of 5 mm and height of 8 mm in between the mental 
foramina�
The placement follows in the maxilla as anterior sinus wall and

in the mandible anterior loop� In the mandible, the anatomical 
inclusion criterion is a bone ridge of at least 4 mm width and 
≥8 mm height in the interforamina area�

Direction and position of implant in maxillary anterior or pre-
maxillary region are placed straight, whereas in premolar region, 

one implant is 30–45° angulated at anterolateral wall of sinus on 
either side�

Direction and position of two implants in mandibular anterior 
region are placed straight, whereas in premolar region, one implant 
is 30–45° angulated which will be tilted, posteriorly and distally 
at crown level on either side� Posterior implant should not cross 
mental nerve�

SURGICAL PROTOCOL[6]

Patient selection

1� Age ≥18 years
2� Patients in general good health: Physically and psychologically 

able to undergo implant surgery and restorative procedures
3� Residual bone volume for implant placement ≥4 mm wide and 

≥10 mm long
4� Implants able to be seated with a final insertion torque of ≥ 35 

N cm�

Contraindication

1� Severe bruxism or clenching habits
2� Presence of active infection or inflammation
3� Irradiation in the head or neck region within preceding 12 

months
4� Poor oral hygiene and poor motivation to initiate/maintain 

good oral hygiene
5� Heavy smoker (daily consumption >20 cigarettes)
6� Inability to return for follow-up visits�

Antibiotics (clavulanic acid+amoxicillin) should be given 1 h 
before surgery and daily for 6 days thereafter� A mucosal incision is 
made to raise a mucoperiosteal flap; the bone-supported surgical 
template for ostectomy is positioned and fixed with three anchor 
pins� Then, the ostectomy is performed with a drill� Implants should 
be placed through the sleeves of the surgical template in the planning 
anatomic sites� Insertion torque of 35–50 Ncm in the maxilla and 30–
70 Ncm in the mandible is applied to obtain primary stability� Surgery 
may be done by two ways as either flapless or with flap [Figure 1]�

Figure 1: Showing  implant placement with raising flap in both maxillary and mandibular region with two straight and two distally tilted implants
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PROSTHETIC PROTOCOL: ANTEROPOSTERIOR SPREAD

• A total of 30 mm of cantilever can be given for mandibular
implant-supported fixed prosthesis

• It should be 1�5 times A-P spread for mandible
• Maxillary implant-supported fixed prostheses posterior cantilever

should be reduced to 6–8 mm due low bone density [Figure 2]�

IMMEDIATE PROVISIONAL PROSTHESIS

Implant-supported fixed prosthesis of high-density acrylic resin 
with titanium cylinders is manufactured at the dental laboratory and 
inserted on the same day� The provisional prosthesis is positioned 
in the mouth using the patient’s occlusion�[7] Just anterior occlusal 
contacts are preferred in the provisional prosthesis, and no 
cantilevers are used� Emergence positions at the posterior implants 
are normally at the second premolar or first molar allowing the 
prosthesis to hold 10–12 teeth�[8]

FINAL PROSTHESIS

• Open tray impression is made with wire and GC resin splinted
for improved accuracy [9,10]

• Final impression after integration is verified, being splinted
with GC resin and metal

• All ceramic zirconia bridge being designed with computer-
aided design/computer-aided manufacturing technology

• When interocclusal gap is 24 mm, then we can plan for zirconia 
with individual crown (FP2) as 4 mm industrial oval gear plus
10 mm crown height space (CHS) for each arch

• Hybrid prosthesis [FP3: Figure  3] will be only considered
when total arch space is 26 mm and more�

Advantages

• Angled posterior implants avoid anatomical structures [11,12]

• Angled posterior implants allow longer implants anchored in
better quality bone

• Reduces posterior cantilever
• Eliminates bone grafts in the edentulous maxilla and mandible

in majority of cases
• High success rates
• Implants well-spaced, good biomechanics, easier to clean,

immediate function, and esthetics
• Final restoration can be fixed or removable [Figure 4]
• Reduced cost due to less number of implants and avoidance of

grafting in the majority of cases�[13]

Limitation

• Speech
• Proprioception
• Parafunction
• Implant cannot be placed in skeletal Class II or Class III cases
• And also, is those cases where sinus or mental foramen limits

A-P spread�

CONCLUSION

All-on-4 implant prosthesis reduces patient implant cost and time 
not only this but it also minimizes the need for sinus graft� The 

Figure 2: Cantilever provided in metallic framework

Figure 3 : Showing transmucosal attachments over  both the maxillary 
and mandibular arch

Figure 4: Implant prosthesis
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protocol may be performed through guided surgery following 
the flapless approach or using the open flap approach with a 
metallic surgical guide to enhance accuracy and ensure adequate 
positioning and inclination of distal implants� The prosthesis can 
be fabricated with different material either by the titanium bar or 
the individual ceramic crowns� Moreover, the immediate loading is 
possible because of excellent primary stability�
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Azithromycin – A Novel Anti-Microbial Agent in Periodontal Therapy
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INTRODUCTION

Chronic periodontitis has been defined as an infectious disease 
resulting in inflammation within the supporting tissues of the teeth, 
progressive attachment loss, and bone loss�[1] The pathogenesis of 
this inflammatory condition can be attributed to the exaggerated 
immune and inflammatory response of the host system against the 
presence of multiple microbial communities which adhere on to the 
soft as well as hard tissues of the periodontium and the oral cavity� 
Socransky et al�[2] had described the presence of several species of 
bacteria in the subgingival plaque indicating that periodontitis is a 
polymicrobial infection� Porphyromonas gingivalis along with other 
red complex species is a late colonizer in biofilm establishment and 
is a key periodontal pathogen most commonly observed in severe 
forms of periodontitis�[3,4]

A plethora of evidence has been reported regarding the efficacy 
of azithromycin and its role in the treatment of periodontal lesions, 
due to its pharmacological properties� Anti-microbial action of 
azithromycin observed against periodontopathogens such as 
P. gingivalis[5,6] Tannerella forsythia,[5,6] Treponema denticola,[6] 
and Aggregatibacter actinomycetemcomitans[7] makes it a reliable
antibiotic for reduction in bacterial load among the periodontal
tissues� Recently, inhibitory effect of azithromycin has been
reported against adherence property of P. gingivalis on soft and hard 
tissues of the oral cavity indicating usage of the drug in reduction of 
biofilm formation in reduced concentrations�[8]

The aim of this paper is to review the periodontal applications of 
azithromycin and the indication for its eligibility as a prophylactic 

agent� This paper will also review the available evidence on its 
acceptability as a therapeutic agent for the treatment of periodontal 
diseases�

HISTORICAL BACKGROUND

Grouped under subclass azalides of macrolides, azithromycin 
(9-deoxo-9a-aza-9a-methyl-9a-homoerythromycin A) has gained 
popularity very recently� It is one of the greatest inventions of 
Croatia� A team of researchers Pliva, a pharmaceutical company 
located in Zagreb, Croatia, namely, Gabrijela Kobrehel, Gorjana 
Radobolja-Lazarevski, Zrinka Tamburasev, led by Dr� Slobodan 
Dokic, set out to discover a semi-synthetic derivative of 
erythromycin in the late 1970’s�[9] By 1980, azithromycin become 
a member of the subclass, Azalides which is a part of Macrolides� 
Trials presented the drug to remain in tissues for a longer duration 
and to be highly effective� Pliva issued for a patent application for 
Azithromycin in late 1980� In 1986, the drug is licensed to Pfizer 
in the United States, a company which had apparently already 
discovered and patented the same drug almost concurrently�[10] As 
Pliva had already submitted their application in 1980 at least 1 ½ 
year ahead of the multinational pharmaceutical company, Pfizer 
was forced to negotiate with Pliva� Pliva maintained the right to sell 
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in Central and Eastern Europe under the brand name “Sumamed” 
in 1988� Pfizer launched azithromycin under Pliva’s license selling 
worldwide including United States and Western Europe under the 
brand name “Zithromax” in 1991 after FDA approved in the same 
year�[11]

Pajukanta et al. in 1992[12] conducted the first in vitro trial of 
azithromycin to assess the susceptibility of A. actinomycetemcomitans 
when compared with erythromycin� Results indicated that 
azithromycin was highly effective in vitro against the bacteria�

Sefton et al� in 1996[13] employed azithromycin as an adjunct 
to non-surgical periodontal treatment (NSPT) in chronic 
periodontitis individuals� Patients who received azithromycin 
exhibited a decrease in black pigmented anaerobes� The authors 
recommended a study with a larger sample size and of a longer 
duration along with comparison with other antibiotics such as 
metronidazole or tetracycline�

Increased penetration was seen in normal as well as pathological 
periodontal tissues by azithromycin which was prescribed by 
Blandizzi et al. in 1999[14] in patients requiring surgical therapy for 
treating periodontitis� This was the first surgical trial done in the 
field of Periodontology utilizing azithromycin as a prophylactic 
remedy�[14]

MECHANISM OF ACTION

Azithromycin, a second-generation macrolide has a pleasing 
pharmacokinetic profile� It inhibits protein synthesis 
by binding to 50 s ribosome subunits thus impeding 
translocation of amino acyl t-SRNA and inhibits polypeptide 
synthesis�[15] It presents with improved acid stability and tissue 
distribution along with quick tissue absorption� It achieves 
peak plasma concentration in 2–3 h and acts extensively 
against gram negative pathogens after systemic delivery� 
Azithromycin’s commendable penetration property and 
sustained concentration in tissues after decrease in serum 
levels are remarkable� With a half-life of 68 h, it is efficient 
in eradicating microbes at low doses and may reduce the 
progress of resistant bacterial species�[16] Common dosage 
prescribed is 500 mg orally once a day for 4–7 days�

ROLE IN PERIODONTOLOGY

Non-surgical periodontal application

A great deal of literature has been published in context of 
the adjunctive application of azithromycin in periodontally 
compromised patients following scaling and root planning 
(SRP)� Because of its property of being available in tissues for 
a longer duration, it can be used effectively as an adjunct to 
SRP in NSPT� 

In 1996 Sefton et al�[13] conducted the 1st NSPT where 23 patients 
from one group who exhibited a CPITN score of four with at least 20 
teeth and pocket depth of >6 mm, were provided with non-surgical 
care and azithromycin 500 mg once a day for 3 days� Microbiological 

evaluation of the affected sites was maintained for 22 weeks� A 
significant decrease in black pigmented microbes and spirochetes 
was noted� Although this was a microbiological analysis of the drug, 
a decrease in pocket depth was seen in azithromycin group�

Clinical trials performed in smokers[17,18] presenting with 
chronic periodontitis have evaluated AZM as an adjunct to NSPT 
and results have shown significant improvements in reduction 
of probing depth (PD) and gain in the clinical attachment level� 
Although contradictory results have been reported, indicating 
adjunctive use of AZM had no significant effect after NSPT�[19]

It is pertinent to mention the studies which administered 
AZM along with NSPT, have pondered on microbial analysis in 
which the decrease in the microbial load along with amelioration 
of the periodontal parameters has placed this drug as an effective 
antimicrobial agent [Table 1]�[19-26]

APPLICATION IN PERIODONTAL SURGERY

Main aim of periodontal treatment is to diminish inflammation and 
to eradicate infection to bring about an environment beneficial for 
the repair and regeneration of lost tissues�

The penetration and potential therapeutic role of AZM in 
normal and diseased periodontal tissues was noted on 32 patients 
who had to undergo surgery for chronic marginal periodontitis, 
chronic periapical periodontitis or dentigerous cyst, were given 
500 mg of AZM for 3 days� The drug concentration peaked 12 h 
after the final dose was administered and was seen to be present 
after 6�5 days, and was higher in diseased tissues than in normal 
tissues indicating marked penetration capacity of AZM�[14]

Dastoor et al�[18] conducted an RCT involving 30 patients 
(smokers) with generalized moderate to advanced chronic 
periodontitis who underwent surgical therapy for infected sites 
after SRP� After surgery, 15 patients (test) out of 30 received AZM 
(500 mg × 3 days, 1 tablet/day) and were asked to return for follow 
ups in 2 weeks and at 1, 3, and 6 months� Improvement observed 
in CAL gain, PD reduction, and BOP reduction but these cannot 
be attributed to adjunctive use of AZM� Rapid wound healing, less 
plaque formation within 3 months, less gingival inflammation and 
reduction in periodontopathogen bacteria by the usage of AZM 
which was observed in test group is an indication that the drug’s 
benefits outweigh the risks�[18]

A comparative analysis between surgical (n = 19) and non-
surgical therapy (n = 20) with adjunctive usage of AZM at the 6th 
month for a period of 36 months among patients with moderate to 
severe periodontitis was evaluated� Patients reporting with residual 
pockets ≥6 mm deep at the 6th month only were treated with for 
azithromycin in both groups� Additional therapy after 6  months 
yielded beneficial results as <2% residual pockets were observed 
at 36 months and betterment of periodontal indices� This study is 
limited by its financial outcomes�[30]

CONCLUSION

Increased tissue penetration, long half-life, greater tolerance 
to gram negative organisms, biofilm inhibition are just some of 
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the properties which make azithromycin a practical alternative 
to be used as an adjunct as well as a viable substitute to the 
typically used antibiotics in periodontology� Confirming to the 
presented evidence indicating beneficial results in non-surgical, 
surgical as well as anti-biofilm outcomes, the drug can become 
an exceptional agent in rectifying advanced periodontal diseases�
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2. Control - SRP

Decrease in F. nucleatum, GCF MMP-8 level post 
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Decrease in PD in (AZ-Sca) group, improvement 
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glycemic levels in (AZ-Sca) group.
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+subgingival scaling

3.  AZM 500 mg/day x 3 days (1/day) + 
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1.  Placebo (SRP+AZM placebo+probiotic 
placebo)

2. Probiotic (SRP+probiotic+AZM placebo)
3. Antibiotic (SRP+AZM+probiotic placebo)

All groups showed reduction in PPD, PI. Placebo 
and antibiotic group exhibited reduction in BOP. 
Placebo showed reduction in CAL

Čuk  
et al.[26]

RCT 40 6 months Severe  
periodontitis 

4. SRP+Placebo
5. SRP+AZM (500 mg x 3 days)

Group 3 exhibited reduction in A.A., P.G., C. 
rectus. Improvements in periodontal parameters 
seen in both groups

CAL: Clinical attachment level
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INTRODUCTION

The fundamental tooth structure comprises enamel, dentin, 
cementum, and pulp [Figure 1]�[1] Enamel is the hardest known 
substance in the human body, and it safeguards the inner dentin 
from the deleterious forces�[2] The human teeth were originally 
designed to sustain the vertical compression forces, which 
when subjected to tension, undergo crack propagation with 
eventual pain, fracture, and depletion of tooth structure� The 
current upgraded comprehension of the tooth microanatomy in 
concurrence with diagnostic and restorative advancements has 
revolutionized dentistry which refurbishes the tooth such that it 
very intimately relates to the healthy tooth form both functionally 
and biomechanically�[3] The dental professional strives to imitate 
the naturally intact tooth very closely, with the myriad of shades, 
translucencies, opacities, effects, and stratification techniques 
available�[4] Customarily, prosthodontists have been designing full 
coverage restorations for severely mutilated and root canal treated 
teeth� This technique causes removal of enamel and exposure of 
underlying dentin to bear the troublesome tensile forces, for which 
the teeth were not structurally designed to bear� The exposure of 
dentin may lead to flexural pain, crack propagation, and ultimately 
fracture in future. Evidence now supports that just like the dome of 

a cathedral, tooth is shaped like compression dome� The functional 
zones on a tooth are the “Bio Dome” and “Bio Rim�” The Biodome 
is the coronal half of the compression dome and the cervical half 
of the tooth below the contact area that supports the coronal 
compression dome is being called the Bio-Rim� The priority of the 
prosthodontists should be on preserving the Bio-Rim as much as 
possible, within the boundaries dictated by existing damage from 
previous restorative efforts, trauma, or decay. The preservation of 
Bio-Rim should be the highest aim of the restorative dentist, which 
is otherwise broken down while placing a crown� An adhesive onlay 
restoration retains the Bio-Rim and helps to recreate the Bio-dome 
and restore biomechanical function�[5]

THE NOTION BEHIND THE ENAMEL COMPRESSION 
DOME

With the evolution in dentistry, the teeth have not evolved enough 
to sustain the insult caused by dental procedures�[3] The enamel is 
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designed in such a way that it protects the tooth like a compression 
dome just like the dome of a cathedral [Figure 2]�[6] It passes on 
and transmogrifies the forces into a primarily compressive force on 
the dentin along the dentinoenamel complex�[7] The compression 
dome houses several microstructures that absorb and dole out the 
forces such as the maxillary web of enamel, the peripheral rim of the 
enamel, and the subocclusal oblique transverse ridge [Figure 3]�[8,9] 

According to recent reports, the intracollagenous nanocrystals of 
hydroxyapatite in dentin collagen fibrils keep the fibrils in tension, 
acting like a pre-stressed reinforcing steel in concrete, keeping the 
surrounding hydroxyapatite hard structure in compression�[10] A 
boon to the teeth is the dentinoenamel complex that comprises 
two thin layers of aprismatic enamel and mantle dentin�[11] The 
interface ensures stress transfer thereby shielding the dentin from 
the demeaning tensile forces and maintaining it in a compressed 
state� At the microscopic level, a biscalloped surface topography is 
evident, establishing a complex zone capable of plastic deformation 

while being collagen fibril reinforced.[12] The duo results in a tooth 
structure that can last lifelong�[3]

OUTCOME OF COMPRESSION DOME VIOLATION

The enamel at times acts as a brittle glass and sometimes as a 
viscoelastic material�[13] Once the compression dome is disrupted 
beyond the clinical parameters the tooth starts to flex and 
distort. Under the effect of tensile forces, there occurs vertical 
fracture in the peripheral rim of enamel that leads to occlusal 
effect caries.[6] Elimination of the cross-bracing structure like 
the subocclusal oblique transverse ridge during tooth cutting, 
subjects the dentin to distortion due to compressive stresses on the 
compression dome of enamel that predisposes the marginal ridges 
to tension, and results in vertical tooth fracture�[3] Weak pathways 
between the enamel prisms act a route for crack propagation and 
deformation�[14] Violation of the compression dome most often 
results in an oblique fracture� The occlusal inclined planes on 
loading lead to tension on the dentin� The sharp internal line angles 
act as areas of stress concentration causing stress propagation 
and fracture of the cusp� A less common type of fracture is the 
mesiodistal vertical fracture due to opposing plunger cusp. Even an 
untreated tooth may result in fracture under tensile forces, thereby 
indicating that teeth cannot cope well with tensile forces� When a 
fracture is left untreated, it may propagate to the pulp�[3]

RATIONALE

The primary goal is to maintain the integrity of the compression 
dome to avoid mechanical encroachment and breakdown of 
the tooth complex�[3] Change in dietary habits which leads to an 
unhealthy biofilm and extended periods of low pH are the sole 
cause behind tooth caries�[15] Changes cannot be forced but human 
intervention overtime can lead to an evolutionary shift� The need 
of the hour is to educate the patients to regain a healthy biofilm 
through dietary modification so that the healthy commensals can 
repopulate the oral cavity�[16]

TREATMENT OPTIONS

The enamel compression dome can be preserved by availing any of 
the following restorative alternatives:

Pit and fissure sealants

The occlusal pits and fissures are the critical sites for caries 
progression� At the same time, they are also the crucial areas 
for preservation of the compression dome. Early diagnosis 
and intervention are of prime importance�[3] The fissures are 
to be thoroughly debrided and packed with a pit and fissure 
sealant containing fluoride, amorphous calcium phosphate 
or nanohydroxyapatite, or low viscosity resin infiltrant with a 
flowable composite resin.[17] The technique resembles placement 
of windows within the cathedral dome that do not interfere with 
energy compression pathways� However, if the windows of the Figure 2: Dome of a cathedral 

Figure 1: Parts of the tooth
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dome, that is, the cavities are too large, the dome could collapse� 
Delayed intervention causes loss of major tooth components�[18]

Bonded restorations

Bonded restoration furnishes ample amount of support to the 
tooth by disseminating the forces and cutting down on the 
incidence of crack propagation�[18] Bonded ceramic partial 
crowns are considered appropriate for posterior teeth� The main 
noted failures were fractures� The stronger lithium disilicate glass 
ceramics reinforced with zirconia are ideal materials for bonded 
ceramic restorations�[19] Bonded ceramic preparations should 
emphasize on the following principles: An uniform thickness of 
material (1�5–2 mm), avoidance of sharp angles, exemption of 
high tensile stresses by converting them into compressive forces by 
transformation in the preparation design, and elimination of stress 
peaks by smooth transition�[20]

Composite restorative materials

The key factor is the bonding material used� Composite material 
results in the longest and most durable bond� Adhesion of 
composite is mainly by micromechanical or chemical bonding� 
The strongest luting composite should be chosen to provide 
support to the crown�[21] Moreover, the microtensile bond strength 
of light curing composite is high and can be used for luting 
crowns�[22] Panavia dual-cure composite is a fluoride containing 
highly adhesive composite recommended for luting crowns�

Adhesive cements

Documented gold standard adhesives are 3-step etch and rinse 
adhesive Optibond FL and mild 2-step self-etch adhesive Clearfill 
SE Bond.[23] Following polymerization of adhesive, a layer of highly 
filled flowable composite is used to block the micro undercuts in 
the dentin� It stabilizes and protects the newly formed hybrid 
layer�[24] The current adhesive materials also assist in replicating 
the natural enamel dentin bond strength at the dentinoenamel 
complex�[25] Smaller restorations suffice with simple monophase 
adhesive restorations. In larger cavities, fiber-reinforced 
composites and high-molecular-weight polyethylene fibers that 
have been recently developed can be used to relieve the stress 
related depletion of the tooth�[26]

Onlay restorations

Adhesive ceramic on-lays are excellent at rebuilding the 
compression dome� Tensile strength ranges between 40 and 

50 MPa comparable to that of dentin and enamel, that is, 45 
MPa�[24] The evolution in material science has led to invention 
of materials that help restore the biomechanical function of the 
tooth without cutting away the sides of the tooth� This is related 
to the new term “Bio-rim�” It is the area of the posterior tooth that 
lies beneath the maximum area of convexity� When the occlusal 
enamel is considered the compression cathedral dome, the walls 
surrounding it is the Bio-rim. Retention of the Bio-rim significantly 
minimizes the severity of tooth breakage as compared to the risk 
associated with removal of entire tooth structure while preparation 
for a full crown�[27] To rebuild the enamel compression dome, 
traditional cementation techniques are left out to be replaced with 
adhesive cements and on-lays� The amalgamation of the adhesive 
technology with the high strength ceramic on-lay aids in recreating 
a fully laminated structure in close resemblance to that of the 
natural tooth�[28]

Occlusal veneers

Satisfactory results were obtained from in vitro occlusal veneers for 
restoration of occlusal wear� Thicknesses should be 1�5–2 mm and 
are especially effective when bonded to enamel.[29]

CONCLUSION

The new era of restorative dentistry necessitates commitment 
toward adhesive technology� The natural enamel compression 
dome is strongly adhered to the dentin and peripheral enamel� 
The quest for knowledge and precision has routed toward better 
and stronger materials that unify the tooth restoration complex to 
closely mimic that of the natural tooth� In addition, an important 
concern is the amount of remaining tooth structure that determines 
the magnitude of pulpal reaction and tooth longevity� Long-term 
prognosis of a restoration demands decision-making that indicates 
use of specific cavity designs and materials that help conserve 
maximum tooth structure and reinforces the naturally occurring 
enamel compression dome�
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INTRODUCTION

The devastating physical and psychological damage to an 
individual due to loss of an eye or a disfigured eye affects one’s 
social and professional life� This loss can be overcome with the help 
of cosmetic rehabilitation with customized prosthesis can improve 
individual’s professional and social appearance and helps patient to 
reestablish the lost confidence�[1]

The period of the early Egyptian and the Peruvian Indian 
is well known for the art of fabricating artificial eyes� After the 
time of World War II, esthetic ocular prosthesis was developed� 
However, custom built is found to be the most satisfactory but 
time-consuming ocular replacement which is hand painted, and 
individually constructed acrylic resin artificial eye done by skilled 
artist for duplication of the iris and sclera�

The number of persons required in the construction 
of the custom-built eye are less so, commercial optical 
companies developed the mass produced stock acrylic resin 
prosthesis since there is a great need for these artificial eyes� 
They can be trimmed and fitted so that they approximate the 
periphery of the eye socket in a very short period of time but 
the results are not very satisfactory� This stock eye prosthesis 

comes in three basic shapes and sizes: Oval, standard, three 
cornered and small, medium, and large� Furthermore, they 
are available in pair for the right and left eye� Similarly, the 
design of irises is available in three colors such as brown, 
hazel, and blue with some elasticity and overlapping quality 
in matching effects� There is a variation in scleral colors as 
basic size of iris 11�5 mm is used and with a pupil opening 
of 3�5 mm�

To satisfy the patient, there is a greater need to modify 
stock eye for the superior fit and esthetics�[2] The indication 
to give stock prosthesis is when time is limited and cost is 
a consideration to the patient� However, if an adequate iris 
selection is required, a large and expensive inventory of 
readymade prostheses is required� The time needed for the 
clinical and laboratory time is more than the time required 
for making a custom ocular prosthesis, and the outcome is 
rarely equal�

ABSTRACT

The devastating effect on an individual due to the disability of eye leads to physical and psychological trauma. The repair can 
be performed with the help of rehabilitation done through ocular prosthesis which can regain the lost confidence improving 
ones appearance. The prosthesis available is of different shapes, sizes, and color and of both the left and right sides. Stock 
eyes are not closely adapted to the socket, hence does not work hand in glove at the required site. Moreover, they may also 
cause irritation and laceration and hence attracts infections. The customized stock prosthesis, on the other hand, is more 
closely adapted to the socket tissue bed, and retains movement with the movements of the residual musculature in the socket 
bed. Furthermore, color can also be matched with the other natural eye. Hence, in this case report, as the previous stock eye 
was causing great discomfort to the patient and was unesthetic, an innovative technique has been described in which muscle 
molding of the stock prosthesis has been performed to customize the fullness and support for better esthetics.

Key words: Eye prosthesis, rehabilitation, muscle molding

Case Report

Corresponding Author:  
Dr. Varun Gupta, Department of Prosthodontics and Crown and Bridge, 
Unique Dental Clinic and Implant Center, Kharar, Punjab, India.  
Phone: +91-7087180147. E-mail: Varun27g@gmail.com



Gupta, et al.: Ocular rehabilitation  using muscle molding

72 Journal of Dental Sciences and Oral Rehabilitation / Volume 11 / Issue 2 / Jul-Dec 2020

Depending on the esthetic requirements of the patient, the 
skilled person can do infinite variations during fabrication of a 
custom ocular prosthesis� There is a possibility of the presence of 
void underneath the stock eye prosthesis that collects mucus and 
debris, which is responsible for irritation of the mucosa and acts as a 
main source of infection� These voids can be reduced using custom 
eye prosthesis� This type of prosthesis allows close adaptation to the 
tissue bed with full potential of the implant to produce movement� 
The results of a custom ocular prosthesis enhance the patient’s 
rehabilitation to a normal lifestyle�[3]

Hence, functional ocular impression technique was presented 
where residual extraocular musculature was activated to achieve 
a close adaptation of the prosthesis to the socket and the 
customization was done for the fullness and support of the eye to 
achieve cosmetic excellence and comfort to benefit the patient�

CASE REPORT

The patient reported to the clinic with chief complaint of ill-fitting 
and unesthetic stock eye prosthesis and wanted comfortable and 
esthetic eye prosthesis� The patient gave a history of a road side 
accident 6 months back, while riding a bicycle� He was admitted 
to nearby hospital� From there, he was referred to Nehru 
Hospital, P�G�I�M�E�R�, Chandigarh (Ophthalmology and ENT 
Department)�

Emergency suturing of lip laceration, eye examination, and nasal 
packing was done� He was referred to the department of oral and 
maxillofacial surgery for further management of the right zygoma 
fracture� He gave no contributory medical and family history� On 
general physical examination, it was found that there were loss of 
vision, ptosis, and fixed dilated pupil with exophthalmos followed 
by loss of direct and indirect papillary reflex with respect to the 
right eye�

He was well oriented with Glasgow Coma Scale-15 reading of 
E4M6V5, but there was paresthesia of the right infraorbital, lateral 
nasal wall, and upper lip region� On palpation, step deformity was 
detected in the right infraorbital region and frontozygomatic region 
[Figures 1 and 2]�

On intraoral examination, it was found that occlusion was intact 
and there was no step deformity in mandible, but on palpation, 
tenderness in the right maxillary vestibule was present� Surgical 
procedure was performed for fracture reduction and fixation was 
done with plating at lateral orbital rim and infraorbital rim� Intraoral 
suturing with 3–0 Vicryl and extraorally with 4–0 Vicryl was done 
and post-surgical instructions and medications were given at the 
time of discharge� The patient was kept under observation for few 
months� The patient was then readmitted to a private hospital 
where he underwent right eye enucleation under general anesthesia 
and on the same day stock eye prosthesis was placed� The patient 
was treated with intravenous antibiotics, intravenous fluids, and 
analgesics and was kept on 1 month follow-up�

After 3 months of the right eye enucleation, the patient reported 
to our clinic (Unique Dental Clinic and Implant Center, Kharar, 
Punjab) for the comfortable and esthetic prosthesis� The following 
procedure was done for the fabrication of custom made prosthesis�

Materials used

• Stock eye prosthesis
• Autopolymerizing resin poly-methyl methacrylate (PMMA)

(Clear) (DPI Cold Cure, DPI India)
• Micromotor with straight handpiece (NSK NAC, Japan)
• Straight handpiece burs (TC and round Burs)
• Green stick compound (DPI PINNACLE TRACING STICKS, 

Dental Products of India)
• Modeling wax sheets (PYREX Modelling Wax, PYREX

POLYKEM, India)
• Alginate impression material (ALGITEX, DPI, India)
• C-Silicone impression material light body (ZETAPLUS,

ZHERMACK, Italy )
• Die stone Type-IV (KALROCK Kalabhai Karson Pvt� Ltd�,

India)
• Dental stone Type III (KALSTONE Kalabhai Karson Pvt� Ltd�, 

India)
• Paper clips
• Separating media (cold mold seal) (DPI India)
• Dental plaster Type II (KALDENT, Kalabhai Karson Pvt� Ltd�, 

India)
• Finishing and polishing agents
• Opaque white heat cure PMMA resin (DPI, India)
• 5 ml syringe (DISPOVAN, India)�

Procedure

Primary impression of the socket was made [Figure  3] with the 
help of stock tray fabricated by duplicating the stock eye prosthesis� 
The impression was poured to get the primary cast and custom tray 
was fabricated with clear acrylic resin� Inlet for syringe was made 
with the help of round bur and small holes were created for the 
escape of the excess impression material and retention of the final 
impression material [Figure  4]� The custom tray was trimmed at 
the periphery just 1 mm short of the eye socket for border molding 
of the custom tray� The neck of syringe was placed into the inlet of 
custom tray [Figure 5] and it was tried in patient’s eye and border 
molding was done with green stick compound by activating all the 
residual extraocular musculature [Figures 6 and 7]�

After completing border molding, silicone impression 
material was mixed [Figure  8] and forced through the inlet of 
the custom tray through the syringe� The patient was reasked 
to do the normal muscular movements of the eye (superior, 
inferior, lateral, medial, straight, and the combination of the 
above movements) [Figures  9 and 10]� The mold was created 
by adapting the wax sheet on the patient’s face around the 
patient’s affected eye for the support of alginate and the dental 
plaster [Figure 11]� Alginate was poured in the mold over the 
patient’s affected eye and the paper clips were placed into 
the surface before the setting of the alginate� Dental plaster 
was poured over it for the reinforcement of the alginate mold 
[Figure 11]�

After setting of dental plaster, the final impression of the 
patient’s affected eye was removed along with alginate-dental 
plaster assembly� The final impression was boxed with modeling 



Figure 1: CT scan of patient showing various sections of the skull
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wax [Figure  12]� The impression of the external surface of the 
eye was poured with die stone up to the level of 2 mm short of 
borders of the internal impression of the eye� After the die stone 
was set, short craters were made on its surface [Figure  13]� The 
cold mold seal was applied on the surface of the stone� Moreover, 
the final impression of the internal eye along with rest of the 
mold was poured with the dental stone� After the stone was set, 
the two molds of the eye were separated and the craters helped in 
repositioning of the cast [Figure  14]� The eye mold formed was 
poured with the wax [Figure 15]� The waxed eye shell was tried in 
the patient’s affected eye [Figure  16]� Then, the waxed eye shell 
was invested and dewaxed� The stock eye prosthesis was selected 
which closely matched the other normal eye; was trimmed and 
adapted in the mould� Then, heat cure opaque white PMMA was 
packed and acrylized [Figure 17]�

The excess acrylic was trimmed and the processed custom eye 
shell was finished and polished� Then, prosthesis was inserted into 
the patient’s eye socket [Figure 18]�

DISCUSSION

There is a collaborative effort of both the ophthalmologist and the 
maxillofacial prosthetists to provide a satisfactory ocular prosthesis 
whenever there is a loss of eye in a patient� The minimal surgical 
procedure done is evisceration which is removal of the contents 
of the globe (iris, cornea, or internal eye contents), leaving the 
sclera (and at times the cornea), and attached extraocular muscles 
intact, whereas enucleation is the removal of the entire eyeball after 
severing the muscles and optic nerve but leaving the eyelids and 
adjacent structures of the eye socket intact followed by exenteration, 
which is removal of the entire contents of the orbit�

An implant is generally placed in the orbit to replace the lost 
tissues and provide some support for the accessory organs but these 
days composition includes main component as silicone rubber 
(medical grade) which is evolved as the material of choice, as it 
evokes less inflammatory response followed by methyl methacrylate 
resin which is the secondary choice� The normal innervation helps 
in coordination with the natural eye if the rectus muscles are 



Figure  2: 3D view of the skull showing Frontozygomatic and nasal 
fractureAfter 3 months of right eye enucleation,patient reported to 
our clinic (Unique Dental Clinic & Implant Center, Kharar, Punjab) 
for the comfortable and esthetic prosthesis.The following procedure 
was done for the fabrication of custom made prosthesis

Figure 4: Custom tray showing central inlet for neck of syringe and 
small peripheral holes for escape of impression material

Figure 6: Border molding of the custom tray using green stick compound

Figure  3: Primary impression of the eye socket with alginate using 
stock tray

Figure 5: The syringe is inserted into inlet in custom tray
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attached to the implant� This type of implant requires a prosthesis 
made from an impression of the socket�

Since every socket differs in size and shape, it is obvious that 
an individually designed prosthesis, made from an impression of 
the socket, is needed to utilize the full movement potential of any 
implant and also to provide maximum comfort and restore full 
physiologic function�

Before beginning of World War II, ocular prosthesis was made 
of glasses supplied in standard sizes and colors which cannot be 



Figure 10: Final impression of the eye socket

Figure 9: Functional final impression of the right eye socket being 
made by activating all residual extraocular muscles (movement of eye 
ball in all directions)

Figure 12: Final impression of the eye with impression of the external 
surface of the eye

Figure  8: C-silicone impression material being mixed for final 
impression of the eye socket

Figure  11: Wax sheet adapted around the right eye and alginate 
poured into the mold for recording external surface of the eye and 
paper clips inserted onto the surface of the alginate
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Figure 7: Border molding being performed by activating the residual 
musculature while asking the patient to move eye right (a), left (b), 
upward (c), downward (d), and closing the eyes (e)
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Figure 13: Impression of the external surface of the eye poured with 
die stone (2 mm short of the borders of final impression of the internal 
eye socket) and craters made on the surface avoiding any undercut

Figure 14: Split final cast of the eye (internal eye ball socket [right] 
and external surface of eye [left])

Figure 15: Eye shell made of modeling wax adapted over the final cast 
for trial

Figure 16: Trial of the wax eye shell in the patient’s right eye socket
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unaltered� There was a scarcity of imported glass that led to a 
search for another suitable material� In 1944, investigators at the 
Naval Graduate Dental School developed a custom-fitted methyl 
methacrylate resin ocular prosthesis� Today, three types of acrylic 
resin prosthesis used are stock eyes and stock eyes modified by 
various methods followed by custom-fitted eyes made from an 
impression of the socket� Since mucosa is easily displaced, some 
success can be obtained with a stock prosthesis; however, the 

patient will experience some type of discomfort, and the mucosal 
surface will not fit snugly enough to utilize the implants full 
potential to produce movement by irritating mucus and debris 
which can collect in the voids�[4]

Glass is not the material of choice because it is subjected to 
breakage and surface deterioration from contact with orbital fluids 
that result in a usable life expectancy of only 18–24 months� It 
has been suggested that ethyl methacrylate resin is superior to 
other ocular prosthetic materials in tissue compatibility, esthetic 
capabilities, durability, color permanence, and adaptability of form 
followed by cost and availability�[5-8]

In a study conducted by Beumer et al� which revealed that a 
prefabricated resin eye should not be used in eviscerated sockets 
because intimate contact between the ocular prosthesis and the 
tissue bed is needed to distribute pressure equally� This is true if 
a prefabricated eye is selected and ground into close fit� However, 
when the prosthesis is customized to the patient using a proper 
impression technique, distribution of pressure should be equal to 
accommodate a custom eye technique�

Furthermore, intimate adaptation of the modified prosthesis 
to the tissue surface of the defect increases the movement of the 

Figure 17: Pre-operative photograph (a) with closed eyes (Sunken eye 
appearance). (b) Pre-operative photograph (previous stock eye wore 
by the patient)
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prosthesis by improving the natural appearance� The inability to 
match iris colors is the main disadvantage of prefabricated eyes� 
Although most patients and some clinicians believe that the actual 
iris color of a prosthetic eye is the most important consideration, 
a perfectly matched iris color will not be acceptable unless the 
prosthetic eye is properly located� Conversely, a properly located 
eye with approximate iris size, color, and shape will be acceptable� 
The main limitation to the modified prefabricated eye technique is 
not iris color but the limited variations in iris size that can be easily 
eliminated using customized prosthesis�[9,10]

CONCLUSION

In this case report, the custom eye prosthesis showed minimum 
voids underneath with excellent adaption of eye prosthesis to the 
tissue bed of the socket by causing less discomfort to the patient 
during eye movements� The proper positioning of the iris can be 
obtained using this technique while simultaneously recording an 
impression of the ocular defect tissue bed which leads to an equal 
distribution of pressure throughout the defect due to excellent 
adaptation to the walls of the socket�
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INTRODUCTION

One of the most prevalent unanticipated incidents that cause 
discomfort, disfigurement, and esthetic issues is traumatic injuries 
to the anterior teeth� The most common teeth with open apex are 
maxillary anterior�

In blunderbuss type open apex: Walls of the canal are divergent, 
flaring, especially in buccolingual direction� In view of the above, 
we present a case report illustrating effective surgical treatment of 
an unresolved periapical lesion in a tooth (#11) with an open apex 
in an 18-year-old female patient, followed by platelet-rich fibrin 
(PRF) placement at the denuded periapical region for healing 
and regeneration, and half-coverage restoration with laminate 
restorations for esthetic rehabilitation�

CASE REPORT

An 18-year-old female patient reported to the Department of 
Conservative Dentistry and Endodontics, Bareilly International 
University, Bareilly, with the chief complaint of pus discharge 
and discoloration in front tooth region of the upper jaw for 1 
year [Figure  1a]� She had a history of trauma in the front region 
of jaw 2½ years before along with attempted root canal treatment 
and discoloration in upper right front tooth region 2 years back� 
The medical history was non-contributory� Clinical examination 
revealed facial asymmetry in the right superior labium (upper lip) 
extraorally [Figure  1b] and intraorally vestibular swelling with 
discolored tooth in relation to #11 [Figure 1a]�

There was little sign of mobility and the tooth was tender to 
percussion� The periodontal probing depths were natural, and 
there was no bleeding during the procedure�

Radiographic examination revealed wide open apex and 
blunderbuss canal along with periapical radiolucency and 
temporary restoration with respect to #11 [Figure  1c]� On cone-
beam computed tomography (CBCT) scan, a small radiopaque 
mass was noticed in periapical area in relation to #11 in axial and 
coronal section [Figure  2]� It was decided to go for CBCT scan� 
On CBCT a radio-opaque mass was observed at apical 3rd of canal 
(Figure 2a, b and d) suggestive of fractured root segment�

In relation to #11, a final diagnosis of pulp necrosis with 
chronic apical abscess was made based on the above subjective and 
objective findings�

The treatment plan included gross debridement and 
disinfection of root canal, obturation of canal with full mineral 
trioxide aggregate (MTA) followed by apicoectomy and removal 
of periapical lesion, and placement of PRF to treat the bone defect� 
In the first appointment, access opening was done in relation to 
#11� Working length determination was done with the help of 
radiograph� The canal was debrided slightly as remaining dentin 
thickness is important in cases with open apices� Copious irrigation 
was performed�

After thorough cleaning and drying, the root canal was sealed 
with an intracanal medicament of calcium hydroxide for disinfection� 
The patient was recalled after 15 days’ intervals for reevaluation� On 
reevaluation, decrease in vestibular swelling was noticed in relation 
to #11 and the canal was sealed with triple antibiotic paste intracanal 
medicament for disinfection� Due to persistence of symptom, it was 
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Periapical surgery involves managing a tooth surgically periapical lesions, which cannot be resolved by conventional lesions 
endodontic therapy. In an 18-year-old female patient, periapical surgery was successfully performed after traditional endodontic 
treatment with obturation using bioceramics and removal of periapical lesion, accompanied by platelet-rich fibrin placement at 
the denuded buccal root surface of #11, to facilitate healing and regeneration of periodontal tissues.
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decided to go for CBCT scan and before that canal was sealed with 
double antibiotic paste intracanal medicament�

All the procedures were performed under operating microscope 
[Figure  3a] which shows blunderbuss canal image under 
microscope� MTA was carried in an MTA carrier and compressed 
using a hand plugger [Figure  3b]� In the canal, a moist cotton 
pellet was set, and the access opening was temporarily restored 
[Figure 3c1-c3]�

After 24 h GIC (Fuji II LC, GC), barrier of 2 mm was placed 
over MTA� The patient was recalled after 7 days for reevaluation 
and complete blood investigation�

Using a Bard Parker (B�P) blade size #15 and a periosteal 
elevator (SS White, Lakewood New Jersey), a full-thickness 
mucoperiosteal flap was lifted from the distal aspect of #12 to the 
distal aspect of #22 after local anesthesia [Figure 4a]�

Apical curettage was performed for the removal of radio-opaque 
mass along with granulation tissue� About 1 mm of root end was 
resected� The first and second layers of PRF were then applied to 
the bony defect to fill it and facilitate healing [Figure 4a and b]� The 
flap was then sutured after being repositioned and approximated 
with moderated digital pressure and moist gauze [Figure  4c]� 
[Figure 4d] shows removed fractured segment (radio-opaque mass 
observed on CBCT) and radiographic image just after removal of 
fractured segment�

The patient was prescribed nonsteroidal anti-inflammatory 
analgesics and antibiotics, as well as a week of chlorhexidine 
mouthwash� After a week, the sutures were removed� At 1, 3, and 12 
months, the patient was recalled [Figure 5]�

A laminate (E-max) prosthesis was agreed to deliver, keeping 
in mind the patient’s cosmetic preference as well as the tooth’s 
position in the anterior region� Teeth preparation was performed 
[Figure 6] and restored with laminate (E-max), restoring function 
and esthetics [Figure 6b and c]� RelyX luting cement was used to 
lute the crowns (3M)�

DISCUSSION

Apicoectomy is a surgical procedure that entails removing 
pathological periapical tissue from the root surface (including 
apical accessory canals) and sealing the canals against pathogenic 
agents, allowing tissue regeneration and the formation of new 
structural support for the tooth�[1-6]

Certain biocompatible materials used for apexification help to 
prevent leakage in the sealing material and promote periodontal 
tissue healing and apexification�

Materials which can be used for apexification are as follows:
1� Calcium hydroxide
2� Mineral trioxide aggregate
3� Biodentine
4� Tricalcium phosphate
5� Dentin chips
6� Calcium phosphate ceramics and hydroxyapatite
7� Bone morphogenetic proteins�

According to some studies, apexification by calcium hydroxide[7] 
results in apical barrier associated with:
1� Unpredictable apical closure
2� Extended time taken for barrier formation
3� Difficulties in patient compliance and the risk of 

reinfection resulting from the difficulty in creating long-
term seals with provisional restorations and

4� Susceptibility to root fractures arising from the presence of thin roots 
or prolonged exposure of the root dentine to calcium hydroxide�
Calcium hydroxide leads to incomplete barrier production 

which results in Swiss cheese appearance� This leads to an apical 
microleakage�[7]

MTA is among the most popular material for apexification because 
of its osteoconductive properties, biocompatibility, sealing ability, 
and hydrophilic nature� However, some of its drawbacks include its 
technique sensitivity, long setting time, and difficulty in compaction�

According to the previous studies, it was noted that initial periapical 
healing was better in tooth filled with biodentine� Furthermore, MTA 
filled tooth had long-term periapical healing� This may due to the fact 
that MTA has superior marginal adaptation�[8]

In this case report, apical plug along with obturation done 
with MTA� MTA has an alkaline pH[9] exhibited superior 
biocompatibility, hydrophilic property[10] with good sealing 
ability,[8] and cytotoxicity�

The major drawback with MTA is its long setting time and 
difficult handling�[11]

In this case, we performed periapical surgery in maxillary right 
central incisor after bioceramics filling� Postoperatively, the tooth 
remained asymptomatic�

Figure 1: (a) Pre-operative intraoral photograph showing vestibular 
swelling and discolored tooth #11. (b) Pre-operative photograph 
with frontal and lateral view showing extraoral swelling. (c) Pre-
operative radiograph showing periapical lesion, blunderbuss canal 
with temporary restoration
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Figure 2: Dentascan pictures. (a) Axial section, (b) coronal section, (c) frontal view, (d) maxillary OPG showing presence of radiopaque mass 
suggestive of fractured tooth segment

a

b

c d

Figure 3: (a) Blunderbuss canal image under microscope, (b) plugger placement, (c1) apical 3rd microscope and radiographic image, (c2) middle 
3rd microscope and radiographic image, (c3) apical 3rd microscope and radiographic image
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CONCLUSION

This case report shows that routine endodontic therapy followed 
by surgical intervention after the placement of biocompatible 
material as an obturating material, such as bioceramics for the 
management of chronic large periapical lesions followed by 
esthetic rehabilitation�
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Figure 5: Follow-up radiograph at 1 day, 3 and 12 months interval

Figure 4: (a) Platelet-rich fibrin (PRF) 1st layer packed in surgical site, (b) PRF 2nd layer packed in surgical site, (c) wound closure, (d) removed 
fractured segment photograph, (db) radiographic image just after periapical surgery

a b

c dbda

Figure  6: (a) Laminate tooth preparation, (b) laminate prosthesis, 
(c) after laminate placement
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INTRODUCTION

Veneers are thin shells of porcelain that is internally etched and 
then bonded to the enamel of the teeth�[1] Porcelain has various 
advantages such as it is biocompatible, esthetically pleasing, and 
resistant to stains and wear� With the innovation of new bonding 
techniques, porcelain veneers have proven to be very reliable�[2]

Veneers were invented by California dentist Charles Pincus in 
1928�[3] Their invention was one of many developments and results 
that followed the discovery of acid etching and enamel bonding 
that Michael Buonocore first reported in the 1950s�[4]

Porcelain veneers are much more durable and less prone to 
staining when compared to composites veneers�[5] When these 
are bonded to enamel, they take up the strength of enamel and 
become as strong as the natural tooth structure�[6] This ensures 
superior bonding which avoids the potential for post-operative 
sensitivity, which may happen if the tooth preparation involves 
dentin�

There are many factors that can influence the final quality of the 
restoration such as the method of light curing and time of exposure, 
type of indirect restorative material, and also by the luting agent�[7] 
For the fabrication of porcelain laminates, good communication 
with the laboratory, pre-treatment models, photographs of the 
teeth, and accurate impressions should be done� The two basic 
principles that define a good restoration are that the preparation 
must be conservative and retention is mainly by adhesion rather 
than tooth preparation�[8] In addition to this, attitude of the 
patient and motivation to maintenance makes the treatment more 
successful�

CASE REPORT 

A 20-year-old female patient reported to the department of 
conservative dentistry and endodontics with a chief complaint of 
unpleasant smile and spacing between teeth� The patient was unhappy 
with the appearance of her teeth and restrained herself from smiling 
due to self-consciousness� Clinical examination revealed Class 
I malocclusion with midline spacing of 2 mm between both the 
maxillary centrals and laterals and pigmented gingiva [Figure 1 a,b]� By 
taking into account, the duration of treatment and minimally invasive 
approach, crown lengthening, and gingival depigmentation followed 
by indirect porcelain laminates were planned from maxillary right 
lateral to left lateral�

At first, agar impression was taken of both the maxillary and 
mandibular arches which were poured in die stone� Diagnostic wax 
up was performed [Figure 2]�

A complete medical history and routine blood tests were 
carried out to rule out any systemic contraindication for gingival 
procedures� After necessary explanations for the patient about the 
gingival procedures, the anterior segment of the upper jaw was 
anesthetized with infiltration injection using 2% lidocaine� The 
required gingival margins were marked and the bleeding points on 
the gingival surface created by the probe were taken as reference 

ABSTRACT

In today’s society, where appearance of one’s teeth has become a concern. People are giving more importance to a healthy 
and attractive smile. With the advancements in the area of cosmetic dentistry, the dental professionals have been offered new 
opportunities in conservative and esthetic restorative procedures. Porcelain veneers are one of the most esthetic, durable 
conservative, and biocompatible anterior restorations. These are excellent alternative to full crown preparations, main advantage 
being the preparation limited to enamel only. This case report describes using indirect porcelain laminate veneer technique for 
a patient with esthetic problem related to generalize diastema in upper front teeth. Beginning with esthetic gingivectomy and 
ending up with bonding of laminates, a complete satisfying result was achieved.
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Figure 3: Gingivectomy

Figure 4: Depth groove markings in upper central and laterals

Figure 6: Lingual preparation on teeth surfaces

Figure 5: Labial preparation on teeth surfaces

Figure 7: Placement of gingival retraction cord
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points by the external bevel incision� The incision was made using 
no� 15 surgical blade from attached gingiva to a point just apical to 
bleeding point� The crown lengthening was followed by gingival 
depigmentation procedure [Figure 3]�

Sterile saline soaked gauze was used for hemostasis� The surgical 
area was covered with periodontal dressing for 1 week� The patient 

was advised to use chlorhexidine mouth washes postoperatively for 
plaque control�

After the final healing, the gingiva appeared pale pink which was 
satisfactory for the patient� Crown length was also sufficient and 
the patient was prepared for tooth preparation for laminates�

Before beginning the tooth preparation, shade selection was 
done in daylight using VITA tooth guide� Depth orientation 
grooves were placed using wheel diamond bur on the labial surface 

Figure 1: (a and b) Preoperative
ba

Figure 2: (a and b) Wax up done on cast
ba



Figure 11: Postoperative (Lingual View)

Figure 12: Postoperative

Figure 8: Laminate trial on cast

Figure 10: Postoperative (Labial View)

Figure 9: Armamentarium for bonding of laminates to teetha
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with 0�3 mm in the gingival region and 0�5 mm on incisal half 
and the rest of the tooth structure was removed using round end 
tapered diamond bur� [Figure 4] A chamfer finish line was given� 

On the proximal side, preparation was extended till the contact 
areas and not breaking the contact�

An incisal lap preparation design was given which helps in 
providing a vertical stop� For lingual finish line, round end tapered 
bur was used which connected the two proximal finish lines 
[Figures 5 and 6]�

After placing the retraction cords, impression was made using 
a rubber base [Figure 7] impression material [Figure 8] and 
provisional restoration was given used tooth colored acrylic and 
cemented using zinc phosphate� The impressions were sent to 
laboratory for fabrication�

On final cementation day, the temporary was removed and 
tooth was cleaned and dried� IPS-emax laminates were tried on 
the patient and occlusion, shade and margins were checked� On 
patient approval, cementation procedure was started Materials for 
cementation is shown in [Figure 9]�

Concerned teeth were etched using 10% hydrofluoric acid 
for 15 s, washed, and dried� The inner surface of laminates was 
also etched for 15 s� Bonding agent (3M SCOTCH BOND) was 
applied on the tooth and was light cured and the primer (3M 
RELYX CERAMIC PRIMER) was applied on the inner surface 
of laminates� Cementation was done using resin based transparent 
cement (3M RELYX ULTIMAT VARIOLINK) Postoperative 
view is shown in [Figure 10,11 and 12]�

The patient was asked to maintain oral hygiene and not to bite 
on hard items directly from front teeth�
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DISCUSSION

The different restorative approaches for spacing between teeth 
are direct and indirect composite veneers, porcelain laminate 
veneers, all ceramic crowns, and metal ceramic crowns�[9] Due to 
conservative and minimal tooth preparation, porcelain laminates 
are preferred restorative option in anterior teeth where esthetic is 
of high importance�[10] They provide several advantages such as 
long-term durability, soft-tissue compatibility, marginal integrity, 
and strength of porcelain�[11] As in this case, the patient came with a 
main concern of esthetics so porcelain laminates were planned� The 
three types of preparation design that exists for veneer preparation 
are the window, incisal lap, and feather edge type�[12] In this case, 
incisal lap preparation was given as they provide vertical stop for 
the restoration and also makes the restoration more retentive�[13]

The one of the major factors for the success of the porcelain 
laminates is the bonding and cementation with the tooth� There are 
three basic ways of attaching porcelain laminates to the surface of 
teeth – chemical attachment: Cement (light-activated composite 
and coupling agent), micromechanical attachment: Acid etching, 
and combined attachments�

In this case, for bonding the primer that is used is a alcohol 
solution of a stabilized active silane coupling agent which chemically 
unites with the porcelain surfaces to give an improved , more water 
resistant bonding of dental adhesives� For cementation, light 
cure methacrylate resin based luting cement is used� According 
to dumfahrt and schaffer,[14] the estimated survival probability 
of porcelain laminates over a 10 year period is 91%� Also if the 
laminates fails in long run, the teeth can still be treated with a full 
crown�[15]

CONCLUSION

This case report described the conservative management of 
spacing between upper anterior in a minimally invasive approach 
using porcelain laminates with overall esthetic correction including 
gingival depigmentation and crown lengthening�
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INTRODUCTION

American Academy of Dental Sleep Medicine is defined 
(AADSM) as an area of dental practice that focuses on the use 
of intraoral appliance (OA) therapies to treat sleep-disordered 
breathing (SDB) such as snoring and obstructive sleep apnea 
(OSA)�[1,2] In 2015, American Academy of Sleep Medicine 
collaborated with the AADSM to set a new standard for the 
use of dental services for both as an initial treatment modality 
and as an alternative treatment for SDB� OAs have advanced in 
the treatment of SDB as an increasingly prevalent alternative to 
more well-known therapies, including continuous positive airway 
pressure (CPAP)�[3]

Common SDB conditions are snoring (most common), upper 
airway resistance syndrome, OSA, and bruxism� OSA, which 
the orthodontist will most frequently encounter, is considered 
part of a group of disorders called SDB� This class of disorders 
refers to abnormal respiratory patterns during sleep� It not only 
affects the quality of life but also has significant morbidity� The 
orthodontist may be called to screen for OSA, which contributes 
to the identification of underlying dentofacial components and 
assist the physician in managing the disease but OSA can only 
be ultimately diagnosed by a physician� Sleep apnea means 
“cessation of breath�” It is usually demarcated as repetitive 
episodes of upper airway impediment that occurs during sleep 
and is generally associated with a reduction in blood oxygen 

saturation� Whereas, OSA is defined as either: More than 15 
apneas, hypopneas, or respiratory effort related arousals per 
hour of sleep in an asymptomatic patient, or more than 5 apneas, 
hypopneas, or respiratory effort-related arousals (RERAs) per 
hour of sleep in a patient with symptoms, for example, sleepiness, 
fatigue, inattention, or signs of disturbed sleep, for example, 
snoring, restless sleep, and respiratory pauses� OSA syndrome 
applies only to the latter definition� In both situations, more 
than 75% of the apneas or hypopneas must have an obstructive 
pattern�

The history of the use of OAs dates back to Pierre Robin 
in 1902 who used a monobloc appliance to correct a breathing 
impairment during sleep caused by a pharyngeal obstruction in 
children with micrognathia and glossoptosis�[4] Various treatment 
options available for OSA include lifestyle changes, weight 
reduction, positive airway pressure, OAs, and pharyngeal surgeries� 
Dental sleep medicine involves the use of OAs for the management 
of mild-to-moderate cases of OSA and as an adjunct to positive 
airway pressure therapy�[5]

ABSTRACT

Dental sleep medicine involves the use of oral appliances (OAs) designed to prevent retroglossal collapse in sleep-related 
breathing disorder (SRBD) in which there is partial or complete blockage of the airway during sleep. Although little or no 
air is flowing, the person continues to attempt to breathe. The cessations in breathing last for >10 s/episode, but can also last 
over a minute and frequently occur multiple times during sleep which leads to deprived sleep quality and a drop in blood 
oxygenation levels over a prolonged period. Dental sleep medicines involve various OAs include mandibular advancement 
devices, TRD, and membrane funnel oral shields. These devices are used primarily in patients with SRBD such as mild-to-
moderate obstructive sleep apnea (OSA), continuous positive airway pressure (CPAP) intolerant OSA, and primary snorers. 
OA is preferred by patients as compared to CPAP even though they are partially effective. Although the effect is lesser as 
compared to CPAP, the improvement in sleepiness, blood pressure, and overall quality of life is similar. Dental sleep medicine 
offers a better treatment modality in patients with SRBD, as the primary treatment option.
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TYPES OF SLEEP APNEA

There are three types of sleep apnea:

OSA

Most common type of sleep apnea occurs when “little” or “No” air 
is flowing but ventilator effort perseveres� It is caused by complete 
or nearly complete upper airway obstruction�

Central sleep apnea

Much less common occurs when both airflow and ventilator effort 
are absent� It involves the central nervous system brain fails to 
send the appropriate signals to the breathing muscles to initiate 
respirations� It may last a few seconds, with shallow breathing to 
provide oxygen to the blood and tissues, and may cause irregular 
heartbeat, high BP, heart attack, and stroke�

Mixed sleep apnea

It is a mix of intervals during which no respiratory efforts occur 
(i�e�, central apnea pattern) and intervals during which obstructed 
respiratory efforts occur� Mixed apnea happens less often than 
obstructive apnea but more often than central and it should be 
treated as obstructive sleep apnea�

Diagnosis

The first step in the evaluation of cases with OSA includes a 
recording of a detailed history of the patient� Various predisposing 
factors are present that may cause breathing sleep disorder 
[Figure  1]� A detailed sleep history in a patient suspected of 
OSA should include an evaluation for snoring, gasping/choking 
episodes, excessive sleepiness, nocturia, morning headaches, 
sleep fragmentation/sleep maintenance insomnia, and decreased 
concentration and memory� Sleepiness in these cases is evaluated 
with the Epworth Sleepiness Scale�[6,7] Obesity is considered as a 
predisposing factor for OSA� Figure 2 enumerating the day and 
nighttime symptoms of OSA� A confirmative diagnosis of OSA is 
made with the help of polysomnography�[8,9] Polysomnography 
involves the recording of the chest and abdominal movements, 
oxyhemoglobin saturation, airflow, electrocardiogram tracing, 
sleep state (electroencephalogram, electrooculogram, and 
electromyogram), activity during sleep, and arousals� The 
severity of OSA is measured as the apnea-hypopnea index (AHI), 
with the number of episodes of apnea indicating the severity 
of the condition� Apnea is defined as a cessation of airflow for 
at least 10 s which may be obstructive or central based on the 
presence or absence of respiratory effort� Hypopnea is defined 
as a condition including one of three features: A substantial 
reduction in airflow (>50%), a moderate reduction in airflow 
(<50%) with desaturation (>3%), or moderate reduction in 
airflow (<50%) with electroencephalographic evidence of 
arousal�[10]

ROLE OF ORTHODONTIST/DENTIST

The primary care by the physicians may not always recognize 
the relationship between certain quiet signs of untreated sleep 
apnea or sleep breathing disorder� Here, the role of orthodontist 
or dentist comes into account these include clinical extraoral and 
intraoral evaluation, a routine examination technique such as 
lateral cephalograms for diagnosis by assessing the blockage as well 
as in treatment planning which can appreciate the skeletal factors 
responsible for sleep breathing disorder such as retrognathic 
mandible or maxilla, decreased throat angle, narrow dental 
arches, growth pattern usually vertical growth pattern associated 
with increased mandibular plane angle or obtuse gonial angle, 
and accentuated anti-gonial notch usually present in the patient 
suffering from mouth breathing habit� These patients also exhibit 
open bite tendency commonly treated which may be dental or 
skeletal�

Airway analysis is also an important diagnostic tool that 
can help to diagnose conditions such as enlarge lymphoid 
tissues, macroglossia, and constricted airway passage causing 
difficulty in breathing� In this way, the orthodontist/dentist 
can encounter the sleep breathing disorder and plan an 
important role in diagnosis and treatment with complaint 
OAs�[7]

OAs

The purpose of an OA is to treat OSA and associated symptoms� 
These dental appliances are indicated in mild-to-moderate cases 
of obstructive sleep apnea� Dental appliances are also suggested 
for patients who do not accept CPAP as the treatment modality� 
OAs are envisioned to decrease the frequency and duration of 
apnea’s, hypopneas, respiratory effort-related arousals, and/or 
snoring events� OAs have been demonstrated to improve nocturnal 
oxygenation as well as the adverse health and social consequences 
of OSA and snoring� OA is typically used as the only mode of 
treatment for OSA, they can serve as an adjunct to PAP therapy 
and/or other treatment modalities for the management of OSA 
which are the ultimate treatment options�[11] These appliances allow 
the advancement of the mandible, thus allowing maintenance of a 
patent airway�

TYPES OF OAs

1� Mandibular advancement devices (MADs)
2� Tongue retaining devices (TRDs)
3� Combination CPAP/dental sleep device therapy�

The dentist chooses whether tongue repositioner/MAD is 
based on the following:
•	 Number of teeth present
•	 Status of temporomandibular joint (TMJ)
•	 Patient compliance�
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MADs

MADs are by far the most common type and have been a novel method 
for the management of snoring and OSA, for mild-to-moderate sleep 
apnea� A guideline published in the American Academy of Sleep 
Medicine in 1995 stated that MADs were indicated as first-line therapy 
for mild OSA and second-line therapy for moderate-to-severe type of 
OSA�[21] MAD works on the principle which encourages the proper 
positioning of the jaw, tongue, and other supporting structures related 
to the upper airway for the treatment of chronic snoring and OSA�[11,12]

Mechanism of MADs
These appliances carry out a forward and downward movement 
of the jaw, creating an anatomical variation in the upper airway 
that increases the pharyngeal area, this movement stabilizes and 
fixes the hyoid bone, the lower jaw, and the suprahyoid muscle, 
preventing the blockage of the upper airway�[13]

The degree of mandibular advancement is an important 
coordinator of the treatment outcome since there is a dose-
dependent effect on oxygenation and pharyngeal collapse� A 
little advancement produces a less satisfactory effect, while too 

Figure 1: Predisposing factors causing breathing sleep disorder

Figure 2: Signs and symptoms of sleep apnea
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large advancement produces more treatment effects as well as 
more side effects�[14] However, inappropriately large mandibular 
advancement should be avoided because of long-term negative 
side effects on occlusion and TMJ� There is currently no agreement 
regarding the method of measuring the degree of mandibular 
positioning� A titration procedure millimeter by millimeter has, 
therefore, been recommended to attain optimal results�[15,16]

Tongue repositioning devices (TRDs)

Tongue retaining devices (TRDs)
Tongue retaining devices (TRDs) were first described by Cart-
wright and Samelson[17] in 1982� TRDs are one type of OA used for 
the treatment of OSA�[18] It is a customized monobloc OA fabricated 
from a flexible polyvinyl material� It consists of a mouthpiece 
that entirely covers the arches of the maxilla and mandible, with 
a distinct mandibular advancement� It even holds the tongue 
forward due to the negative pressure created by air displacement 
from the lingual compartment of the appliance� The initial maximal 
mandibular protrusion is 50–75% but can be reduced if the patient 
complains of pain or discomfort and increased if the snoring 
remains unchanged after 3 weeks trial� The hole in the lateral 
side of the device facilitates mouth breathing� TRDs are the only 
appliance that can be used in the case of edentulism�

Deane et al�[19] reported that TRDs have a tendency similar to 
that of the MADs� Thus, a trained team of TRD fabrication and 
fitting may recommend it as an alternative to CPAP considering 
nasal obstruction as a contraindication�

Tongue stabilizing device (TSD)
It is a non-invasive anti-snoring device used in patients with OSA 
that suctions gently the tip of the tongue and then slightly braces on 
the lips or teeth to keep the tongue slightly forward thus, prevent it 
from falling back during sleep, which obstructs the upper airway� It 
is a preformed device made from soft medical grade silicone that is 
non-irritating to the gingiva, it is available in various sizes� As they 
are not reliant on teeth for retention, they have been proposed as 
an option for the patient with an absence of teeth (hypodontia and 
edentulism) or periodontal diseases� TSD is slightly different but 
is based on a similar implementation� Unlike MADs, it does not 
pull the entire mandible forward and is better suited for the patient 
who is not comfortable with the potential pressure on their teeth 
(exerted by MAD) and better for denture wearer�[20,21]

Deane et al�[19] did a comparative study between mandibular 
advancement splint (MAS) and TSD which showed comparable 
effectiveness in terms of apnea-hypopnea index reduction� Patients 
testified improvement with both the devices; however, improved 
compliance and a clear preference for MAS were apparent when 
both devices were given� Long-term studies are needed to clarify 
the role of TSD�

Combination CPAP/dental sleep device therapy

Combination therapy is a fairly new paradigm that is starting to 
gain more interest� The CPAP continues to be considered as a 
“gold standard” for the treatment of OSA, the problem associated 

with this therapy is due to high pressures and uncomfortable fit 
of the mask making its compliance rate low and masking its true 
effect� On the other hand, OA therapy enjoys a high compliance 
rate but may not be as effective as CPAP in parameters like oxygen 
desaturation index or AHI index in moderate-to-severe OSA cases�

The dentist and physician can work together to make the 
combination of dental sleep devices with CPAP a better option� This 
customized device or OA will attach directly to the CPAP machine�

If the CPAP is combined with the MADs, it should be used at a 
much lower pressure setting�[22]

EFFECTIVENESS OF OAs

Patients using OAs for the management of OSA reported increased 
usage of OAs and adequate control in snoring� Previously, 
controlled trials have detailed that OAs are effective for the 
treatment of OSA� These studies suggested a complete response 
(reduction of the AHI to 5 events/h) which can be expected 
in approximately 35–40% of patients and a partial response 
(50% reduction in AHI compared to baseline, but residual AHI 
remaining 5 events/h) in 25% of patients� Treatment failure occurs 
in approximately 35–40% of patients�[23,24]

The usage of MADs has been shown to improve nocturnal 
respiratory function and sleep quality in patients with OSA� Lee 
et al� reported a decrease in mean (SD) AHI significantly (P < 
0�001) from 36�6 (18�9) to 12�3 (11�4)� The success rate, defined 
by an AHI of lower than 20 and 50% decrease in AHI, was 74% (37 
of 50 patients)� Several studies have demonstrated a reduction in 
blood pressure after the use of OAs�[14] The effect of OA treatment 
on neuropsychological functioning has been examined in studies 
using inactive oral devices�

Adjustable devices produce a greater decrease in obstructive 
events and are more likely to produce successful therapy, especially 
in moderate-severe OSA�

Lettieri et al�[23] reported that obstructive events were reduced 
to < 5/h in 56�8% with adjustable compared to 47�0% with fixed 
appliances (P = 0�02)� Fixed appliances were effective in mild OSA, 
but were less successful in those with higher AHIs� Reduction 
of events to <10 with the resolution of sleepiness occurred in 
66�4% with adjustable appliances compared to 44�9% with fixed 
appliances (P < 0�001)� Given these findings, the baseline AHI 
should be considered when selecting the type of OA�

Doff et al�[24] investigated that long-term use of an OA (OA) 
resulted in little but significant dental changes compared with 
CPAP� He reported that there was a decrease in overjet and overbite 
1�5 (±1�5) mm and 1�2 (±1�1) mm, respectively, in the OA group� 
They even found a significantly larger anteroposterior change in 
the occlusion (−1�3 ± 1�5 mm) of the OA group compared to the 
CPAP group (−0�1 ± 0�6 mm)� There was a significant decrease 
in occlusal contact points in the premolar and molar regions of 
both groups� Linear regression analysis showed that the decrease 
in overbite was associated with the mean mandibular protrusion 
during follow-up (regression coefficient [β] 0–0�02, 95% 
confidence interval [−0�04–−0�00])�
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SIDE EFFECTS

OAs are associated with few side effects such as TMJ-related 
symptoms, bite changes, and unwanted tooth movement� 
Several other side effects associated with OAs included excessive 
salivation, gum irritation, tooth pain, mouth dryness, headaches, 
myofascial pain, and TMJ discomfort�[25] Dental appliances also 
resulted in changes in occlusion, reduction in overjet, changes in 
the inclination of incisors, increase in lower anterior facial height, 
and increase in mandibular plane angle�[26,27]

CONCLUSION

OAs that advance the mandible are gaining popularity for the 
treatment of OSA syndrome� This is because OAs provide a 
valuable alternative to the treatment of patients who cannot tolerate 
the standard therapy for OSA, that is, CPAP� Moreover, OA offers 
advantages over CPAP for travelers, who avoid the inconvenience 
of carrying heavy equipment, and for residents of areas, where 
electrical power is not available� In several randomized controlled 
trials, it has been found that OA improves the symptoms associated 
with OSA� Improvement in breathing and sleep disturbances was 
also seen when measured objectively�
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