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VISION OF THE JOURNAL
International Journal of Advanced Dental Science and Research
(IJADSR) is a peer-reviewed journal that publishes original scientific
articles to support practice, education and research in the field of dentistry.
From our first issue, we have managed to record the progress of dental
science and have dedicated to extensive publication for the benefit of oral
health. It provides a forum for publishing manuscripts of scientific
importance from all fields of Dentistry and Oral Health. Original research
related to advancing the science and practice of dentistry will form the
core of the journal apart from reviews, interesting case reports, and
technical notes.

MANUSCRIPT CATEGORIES
Our journal addresses itself primarily to our students and post graduates,
researchers and teachers as well as todental practitioners involved in the
prevention and treatment of oral diseases. The journal publishes original
contributions of high scientific merit pertaining of dentistry and related
sciences in the following broad categories:

Reviews: These are the state-of-the-art reviews of basic and clinical
dentistry.Reviews should take a broad view of the field rather than merely
summarizing the authors own previous works.

Original Research: Original Research articles must conform to the highest
standards in the field with the aim of describing significant and original
experimental observations. It should also provide sufficient detail so that
the observations can be critically evaluated.

Case Reports/ Clinical innovation reports: We intend to publish significant
improvements in clinical practice such as a novel procedure, a
breakthrough in technology or any other practical approaches to treatment
that are within the scope of practice of dentistry.

EDITORIAL POLICY
Editor’s Responsibilities
Editors should evaluate manuscripts exclusively on the basis of their
academic merit. An editor must not use unpublished information in the
editor’s own research without the express written consent of the author.

Editors must ensure that each manuscript received by the journal is
reviewed for its intellectual content without regard to sex, gender, race,
religion, citizenship, etc. of the authors.

Editors should ensure the integrity of the publication review process. As
such, editors should not reveal either the identity of authors of manuscripts
to the reviewers, or the identity of reviewers to authors.

Editors must ensure that all the information related to submitted
manuscripts is kept as confidential before publishing.

Editorial Board Responsibilities
The Editor in chief is responsible for deciding which of the submitted
articles should be published.

The Editorial Board must ensure that information regarding manuscripts
submitted by the authors is kept confidential.

The Editorial Board should take reasonably responsive measures when
ethical complaints have been presented concerning a submitted manuscript
or published paper. They shall conduct proper and fair investigation into
ethical complaints.

Reviewer’s Responsibilities
Any manuscripts received for review must be treated as confidential
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documents. They must not be shown to or discussed with others except as
authorized by the editor.

Reviewers must not have conflicts of interest with respect to the research,
the authors or the research funding reported in the manuscript under review
with the respective reviewers.

Judgments by the reviewers should be as objective as possible. There
shall be no personal criticism of the author. The professional views of the
reviewers should be clearly expressed with supporting arguments.

In the event that a reviewer feels it is not possible for him/her to complete
review of manuscript within stipulated time then this information must
be communicated to the editor, so that the manuscript could be sent to
another reviewer

Author’s Responsibilities
Plagiarism in all its forms constitutes unethical publishing behaviour and
is unacceptable. Authors are responsible to ensure that their manuscript
is free of plagiarised contents of any kind.  If found guilty of plagiarism,
checked by the assigned Associate Editor who is handling a manuscript,
he/she holds every right to reject the manuscript or send it back to the
authors for necessary corrections.

They must ensure that the manuscript has not been submitted elsewhere.
Submitting the same manuscript to more than one journal concurrently
constitutes unethical publishing behaviour and is unacceptable.

Authorship should be limited to those who have made a significant
intellectual contribution to the conception, design, execution, or
interpretation of the reported study. The corresponding author should
ensure that all appropriate co-authors and no inappropriate co-authors
are included on the paper, and that all co-authors have seen and approved
the final version of the paper and have agreed to its submission for
publication.

If at any point of time, author discovers a significant error or inaccuracy
in submitted manuscript, then the error or inaccuracy must be reported to
the editor. If the editor or the publisher learns from a third party that a
published work contains a significant error, it is the obligation of the
author to promptly retract or correct the paper or provide evidence to the
editor of the correctness of the original paper.

Reviewers who are recommended by the authors should not be colleagues
from the same institutions.

The authors should ensure that nothing in the manuscript is obscene,
defamatory, violates any right of privacy or publicity, infringes any other
human, personal or other rights and confidentiality of any person or entity
or is otherwise unlawful and that the informed consent to publish has
been obtained from all research participants.

Addition or deletion of any author(s), or the order of the authors listed
during the initial submission will not be allowed after the acceptance of
the manuscript.

The correspondingauthor has the permission and authority on behalf of
the rest of the author(s) of the manuscript, to submit and for subsequent
correspondence with the Editorial boardof the journal.

The author(s) must confirm to full cooperation with the Editorial Board
or any authorized person by the board in relation to any legal action that
might arise from the publication of the manuscript.

TRANSFER OF COPYRIGHT
IJADSR accepts manuscripts that have not been published elsewhere
and are not under consideration for publication by other print or electronic
media. The authors should agree to transfer the copyright using the
prescribed copyright form.

Human and Animal Rights
Research involving human participants, human material, or human data,
must have been performed in accordance with the Declaration of Helsinki
and must have been approved by an appropriate ethics committee. A
statement detailing this, including the name of the ethics committee and
the reference number where appropriate, must appear in all manuscripts
reporting such research. If a study has been granted an exemption from
requiring ethics approval, this should also be detailed in the manuscript
(including the name of the ethics committee that granted the exemption).

Further information and documentation to support this should be made
available to the Editor on request. Manuscripts may be rejected if the
Editor considers that the research has not been carried out within an
appropriate ethical framework. In rare cases, the Editor may contact the
ethics committee for further information.

Authors reporting the use of a new procedure or tool in a clinical setting,
for example as a technical advance or case report, must give a clear
justification in the manuscript for why the new procedure or tool was
deemed more appropriate than usual clinical practice to meet the patient’s
clinical need. Such justification is not required if the new procedure is
already approved for clinical use at the authors’ institution. Authors will
be expected to have obtained ethics committee approval and informed
patient consent for any experimental use of a novel procedure or tool where
a clear clinical advantage based on clinical need was not apparent before
treatment.

Experimental research on vertebrates or any regulated invertebrates must
comply with institutional, national, or international guidelines, and where
available should have been approved by an appropriate ethics committee.
The Basel Declaration outlines fundamental principles to adhere to when
conducting research in animals and the International Council for
Laboratory Animal Science (ICLAS)has also published ethical guidelines.

A statement detailing compliance with relevant guidelines and /or ethical
approval (including the name of the ethics committee and the reference
number where appropriate) must be included in the manuscript. If a study
has been granted an exemption from requiring ethics approval, this should
also be detailed in the manuscript (including the name of the ethics
committee that granted the exemption and the reasons for the exemption).
The Editor will take account of animal welfare issues and reserves the
right to reject a manuscript, especially if the research involves protocols
that are inconsistent with commonly accepted norms of animal research.
In rare cases, the Editor may contact the ethics committee for further
information.

Statement of Informed Consent
For all research involving human participants, informed consent to
participate in the study should be obtained from participants (or their
parent or legal guardian in the case of children under 16) and a statement
to this effect should appear in the manuscript.

Patients have a right to privacy that should not be infringed without
informed consent. Identifying information, including patients’ names,
initials, or hospital numbers, should not be published in written
descriptions and photographs, unless the information is essential for
scientific purposes and the patient (or parent or guardian) gives written
informed consent for publication. Informed consent for this purpose
requires that a patient who is identifiable be shown the manuscript to be
published. Identifying details should be omitted if they are not essential.
Complete anonymity is difficult to achieve, however, and informed consent
should be obtained if there is any doubt.

INSTRUCTION  TO AUTHORS
Authors should submit their manuscripts through the email to editor at
pushpagiridentaljournal@gmail.com. Once the article is received by the
editor, the author willbe acknowledged about the same. The manuscript
will be subjected to a peer review process. The authors willbe asked to
make revisions based onreviewer’s comments and should resubmit the
manuscriptafter making necessary corrections. Accepted papers will be
processed further and the decision regarding rejected manuscripts will be
communicated to the authors.

Preparing a Manuscript:
Manuscript should be typed inTimes New Roman with a font size of 10
and line spacing of 1 or 1.2.Tables and figures with legends must be
placed in between the text. It should be submitted as an email attachment
in Microsoft word,with page numbers appearing in the lower right-hand
corner of each page, beginning with the title page.The language of
manuscript must be simple andexplicit.

Articles are accepted under following headings:
a) Original Research Articles
b) Review Articles
c) Case Reports/Case Study

ORIGINAL RESEARCH ARTICLES
Total word count should not exceed3500  (excludingtables and figure
legends).
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Title page
It should carry the title, authors’ names and their affiliations (all authors
names and their respective affiliations should be given).

Title
Must be informative, specific and short and not exceed 150 characters.

Authors and affiliations
All authors names and their respective affiliations should be given.

Address for correspondence
The corresponding author’s address should be given in the title page. The
e-mail address and contact number of the corresponding author must be
provided.

Abstract
The abstract must be concise, clear and informative not exceeding 250
words. It must be in a structured form consistingof Objectives, Methods,
Results and Conclusionsbriefly explaining what was intended, done,
observedand concluded. Authors should state the mainconclusions clearly
and not in vague statements.

Key words
Provide 3-5 keywords which will help readers or indexing agencies in
cross-indexing the study. The words found in title need not be given as
key words.
Use terms from the latest Medical Subject Headings (MeSH) list of Index
Medicus. A more general term may be used if a suitable MeSH term is
not available.

Introduction
Give a concise background of the study. The most recent work that has a
direct bearing on the subject must be mentioned. Justification for research,
aims and objectives must be clearly mentioned without any ambiguity.
The purpose of the study should be stated at the end.

Material and Methods
This section should deal with the materials used and the methodology i.e,
how the work was carried out. The procedure adopted should be described
in sufficient detail to allow the experiment/study to be. The number of
subjects, the number of groups studied, the study design, sources of drugs
with dosage regimen or instruments used, statistical methods and ethical
aspects must be mentioned under the section.

The methodology must be described in sufficient detail (including
statistical methods). Give explicit descriptions of modifications or new
methods so that the readers can judge their accuracy, reproducibility and
reliability.

In case of clinical studies mention the details of ethical approval.

Results
The results should be stated concisely without comments. It should be
presented in logical sequence in the text with appropriate reference to
tables and/ or figures. Avoid discussions and conclusions in the results
section.

Discussion
This section should discuss the new and significant observations in the
light of previous work. The merits and demerits of the study must be
discussed. New hypotheses or recommendations can be put forth.

Conclusions must be drawn considering the strengths and weaknesses of
the study. They must be conveyed in the last paragraph under Discussion.
Make sure conclusions drawn tally with the objectives stated under
Introduction.

References
There is no specific requirement for reference writing during initial
submission. Authors are encouraged to use reference manager. If the
manuscript is accepted for publication, authors will be asked to fix the
reference according to the Vancouver reference style.

Tables
Each table must be self-explanatory and presented in such a way that
they are easily understandable without referring to the text. It should be
typed with double spacing and numbered consecutively with Arabic
numerals. Provide a short descriptive caption above each table with foot

notes and/or explanations underneath. The number of observations,
subjects and the units of numerical figures must be given. It is also
important to mention whether the given values are mean, median,
mean±SD or mean±SEM. All significant results must be indicated using
asterisks. Appropriate positions for the tables within the text may be
indicated.

Figures
Each figure must be numbered and a short descriptive caption must be
provided. All significant results should be indicated using asterisks. For
graphs and flow charts, it is not necessary to submit the photographs.
High resolution images should be attached in jpeg or tiff format. Raw
data for graphs must be submitted when the article is accepted for
publication. This will enable the editorial office to draw the graph on
computer and incorporate it in the text at an appropriate place. The legends
for the figures should be typed in a separate page. Figure legends should
clearly and concisely label and explain figures and parts of figures. In
multi-part figures, the legends should distinguish (a), (b), (c), etc.,
components of the figure. Note that if parts are identified in the legend as
(a), (b), (c), particularly for single figures composed of multiple panels,
these letters should be clearly labeled in the figure itself.

REVIEW ARTICLES
These should contain title page, summary (need not be structured) and
key words. The text should be written under appropriate sub-headings.
The authors are encouraged to use flowcharts, boxes, simple tables and
figures for better presentation.The total word count should not exceed
5000 andthe total number of figures and tables should not bemore than
10.

Review Articles should be structured as follows 1) Title page 2) Abstract
3) Key words 4) Introduction 5) Recent Advances 6) Research Gap 7)
Conclusion/ Summary 8) Acknowledgement 10) References 11) Tables
12) Figures.

Please note that it is the responsibility of the author(s) to obtain permission
from the copyright holder to reproduce figures (or tables) that have
previously been published elsewhere. In order for all figures to be open
access, authors must have permission from the rights holder if they wish
to include images that have been published elsewhere in non open access
journals. Permission should be indicated in the figure legend, and the
original source included in the reference list.

CASE REPORT / CASE STUDY
This section should report on clinically important case that authors might
have come across during their practice. The case report shall not exceed
3500 words. The case report should highlight important issues and the
outcome or recommendations suggested which improved the outcome in
patients.

MANUSCRIPT SUBMISSION: CHECKLIST
• Cover letter
• Copyright statement signed by all authors
• Title page
• Title of manuscript
• Full name(s) and affiliations of author(s); institution(s) and city

(ies) from which the work originated.
• Name, address, telephone and e-mail address of corresponding

author
• Running title
• Number of pages, number of figures and number of tables.
• Abstract - in structured form along with title, key words and running

title.
• Article proper
• Acknowledgements (separate sheet)
• References
• Tables
• Figures/photographs and legends
• Permissions to reproduce published material.

If applicable, manuscript MUST be submitted with: (i) evidence of Ethics
approval, (ii) Acknowledgement, (iii) Conflict of interest statements, (iv)
Statement of Informed Consent, and (vi Author contribution statement.
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I extend my warm greetings to all.

I am very happy with the overwhelming response of the authors who have
been contributing with the articles which helped me to bring out the journal
consistently for the second time. Amidst these trying times, it gives me im-
mense pleasure to see the enthusiasm of all the young minds to share their
experiences in dentistry, which I believe is the integral part of the success of
this venture.

As you all know it’s almost a year since the onslaught of the pandemic.
Covid-19 has spread its ill effects on almost every country in the world. All
the physical conferences and scientific sessions which used to be the best
ways of sharing and gaining knowledge were on hold due to the restrictions,
rules, regulations and protocols. All the knowledge disseminating gatherings
were taken over by the online platforms which was far from easy, but indeed
a big sigh of relief.

Being into dental fraternity and closely associated with the oral cavity we are
portrayed as vulnerable to get infected and spread the disease as well.The
global community portrayed us as potent sources and risk which has seri-
ously affected the dental practice in various extents. Despite these less reli-
able allegations, nowhere in the world there was a reported outbreak from a
dental clinic. Let us take a look at what we should understand from this. I
believe use of mouth masks and other infection control protocols being our
saviors, protected us and our patients.

As the pandemic has brought the world down to its knees, all what we can do
is to learn to live with this with adequate precautions. As the world wrestles
with unprecedented implications of the pandemic, the discovery of vaccine
gives us biggest hope to move forward. Nevertheless, stick on with aseptic
protocol. Restrict touching the T zone to curb the spread of Covid-19. Social
distancing, hand washing and use of PPE as and when required will aid to
contain the outbreak and are the only hope for survival.

I value all your suggestions and constructive criticism as we are learning the
ropes, and is very crucial to make positive improvements.

Prof. Eapen Thomas
Editor in Chief, IJADSR

Editorial Desk
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EDITORIAL OFFICE:
Prof. Eapen Thomas, Dept. of Oral & Maxillofacial Surgery

Pushpagiri College of Dental Sciences, Thiruvalla Kerala-689107
E-mail: editor.ijadsr@gmail.com, ijadsr.journal@gmail.com

http://collegeofdentalsciences.pushpagiri.in/journal



Vol.-1  |  Issue - 2  |  2021 April - June  |  International Journal of Advanced Dental Science and Research   |  Page - 66

INTRODUCTION
Edentulism is defined as the loss of permanent
teeth and is the treatment outcome of a
multifactorial process involving biological
process(dental caries,periodontal disease,trauma
and others)as well as non-biologic factors related
to dental procedures (access to care,patient
preferences). Many western countries have
studied prevalence and patterns of tooth and a few
such studies have been carried out in India.Dental
caries are caused by microorganisms,but age,oral
hygiene and lifestyle may modify the progression
of these disorders.The role of socio-economic and
sociodemographic factors on edentulousness have
been well-reported. World health organization
databanks indicate that dental caries is prevalent
in the majority of counties internationally with
some reporting 100%incidence in their
population.Several cross-sectional studies on the

Retrospective study in partial and complete
edentulousness in age group 5-15years

Vinod Mathew Mulamoottil1, JeenaUmmer N2, Jacob John3,    Sheryl Kuriakose4,  Anil Kurian5

1Senior Lecturer, Dept of Public Health Dentistry,  2 Intern,  3Professor, Department of Orthodontics,
4Lecturer, 5Lecturer, Dept. of Oral Medicine & Radiology, Pushpagiri College of Dental Sciences, Thiruvalla

Original Article

Abstract The objective of this study was to evaluate the prevalence of partial edentulism and complete edentulism in
age group 5-15 years at Pushpagiri College of Dental Science, Thiruvalla in time period of April, May and
June of 2017.This is an institution-based study, a retrospective study done by collecting datas of patients
came to Department of Pedodontics. Out of 200 patients, nearly 0.7% of children were partially edentulous.
Equal number of males and females were partially edentulous. The amount of tooth loss increases with
age. The limitation of the study was that this study had been conducted for a short time period.

Keywords : Prevalence, Partialedentulism, completeedentulism, age group 5-15years.

prevalence of edentulousness is associated with
age,gender,and living areas in most countries.

However in India, a very few data are available
about tooth loss. As there is no information
available on prevalence of tooth loss in children
in Kerala, the present study has been conducted.

Aim and Objective
The present study was conducted to determine the
prevalence of permanent tooth loss among
children of 5-15 years

Materials and Methods
A retrospective study was conducted in
PushpagiriCollege of dental science, Thiruvalla
in age group 5-15 years in time period of April,
May and June of 2017.The study was done by
collecting datas of patients of 5-15years came to

Corresponding Author:
Vinod Mathew Mulamoottil
Senior Lecturer, Dept of Public Health Dentistry, Pushpagiri College of Dental Sciences, Thiruvalla, E-mail: drmathewvinod@gmail.com
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department of pedodontics. Data collected were
entered in Microsoft Excel and analyzed using
SPSS(Statistical package for the social
sciences)version 17.0software. Tabulations were
computed.

Statistical Analysis
Microsoft Excel data spreadsheet was used and
analysed by SPSS version 17.0 software Sample
size is calculated by the equation:

Result
India is a country of more than one billion people
comprising number of religion, caste and
socioeconomic variances. There is lack of broader
epidemiological studies on prevalence of tooth loss.
Mean toothloss of age group 5-15 years is 1.5%.The
maximum amount of toothloss is seen age group
10yrs.Lower left permanent molar loss is more in
children compared to other permanent molar.
Summary and Conclusion
The present study reveals that the prevalence of

tooth loss among study subjects is 7%.study shows
an increasing trend of tooth loss when age
increases.14 subjects were partially edentulous
and no complete edentulousness seen among
children.

Preventive measures such as topical fluoride
application and use of dental fissure sealants
should be encouraged through continuous dental
health education programs for children.
Government should implement a law to conduct
dental check-up for all students and obtain an
NOC to give exam. A chapter should be included
in state syllabus which tells the importance of oral
hygiene and importance of maintaining natural
teeth
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INTRODUCTION
Dry socketwhich is known under different ter-
minology as alveolitis sicca dolorosa,
localizedosteomyelitis, fibrinolytic alveolitis, is
one of the common complications after extrac-
tion of a tooth. It occurs in less than 5% of pa-
tients undergoing tooth extraction1. Third molar
surgery carries the highest incidence of dry
socket occurrence. Maxillary dry socket is rare
and is often misdiagnosed as normal postopera-
tive discomfort. It is an acuteinflammation of
the alveolar bone around the extracted tooth,
characterized by severe pain, breakdown of the
clotformed within the socket, and often filled
with food particles2.Pain due to extraction is
expected to subside after 3 days, but when such
pain becomes worse and continues through one

Incidence and Predisposing Factors of Dry
Socket - A Prospective Clinical Study

Eapen Thomas1, George Varghese2, Shali S3

1Professor & PG Guide, 2Professor & HOD.,  3PG Student, Department of Oral and Maxillofacial Surgery, Pushpagiri College of dental sciences Kerala

Original Article

week after the procedure with the nonhealing
socket, the occurrence of dry socket can be
established2.Pain starts 24-72 hours after extrac-
tion. It varies in frequency and intensity and ra-
diates to the ear and neck3.  Histological fea-
tures of dry socket iscomprised of remnants of
the blood clot and a massive inflammatory re-
sponse characterized by neutrophils and lympho-
cyte which may extend into the surrounding
alveolus4.Various theories have been
proposedexplaining the etiology of dry socket.
They are trauma during extraction, bacterial in-
fection, and biochemical agents. Management
of dry socket can be by irrigation, NSAID and
placement of medicated dressing. The aim of this
study was to study incidence of dry socket and
the predisposing factors.

Corresponding Author:
Dr Eapen Thomas
Professor & PG Guide,  Department of Oral and Maxillofacial Surgery, Pushpagiri College of dental sciences Kerala, Email: eapenthomas.dr@gmail.com

Abstract Dry socket is a post-extraction complication characterized by the onset of a severe pain usually 48 to 72
hours after the extraction of a tooth. It is a commonpostoperative complication that occurs in less than 5%
of patients undergoing tooth extraction1and approximately 38% of mandibular third molar extractions. The
present study is an attempt to study the incidence of dry socket in a patient population.500 Patients who
were referred for dental extractions in our center were included in this study. Assessment of incidence and
the impact of various factors on the incidence was done based on agegroup of the patient, indication of
extraction, medical history, drug history, oral hygiene status, smoking, consumption of alcohol, menstrual
status, type of LA injection, duration of the procedure, post op drug history, bleeding status, trismus, wound
healing status, infection, swelling and pain after extraction. The data were compiled and analyzed for statistical
significance if any.

Keywords : Dry socket, Alveolar osteitis, Post extraction complications
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METHODS
500 patients were assessed based on the indica-
tions for extraction( periodontally compromised/
decayed teeth, total extraction for replacement,
therapeutic, attrition, abrasion, supra erupted
teeth),age group of the patient, Medical history(
DM, Hypertension, Acidity and other systemic
conditions), drug history(Antibiotic coverage,
Anticoagulants, Steroids, and other medications),
oral hygiene status, habits like smoking and alco-
hol, menstrual status of the patient, type of LA
injection(IANB, PSA, Infiltration), duration of the
procedure, Post-OP drug taken(NSAIDS, Antibi-
otics, Antacids), bleeding, trismus, wound heal-
ing status, Post OP swelling and pain and occur-
rence of dry socket during follow up. All types of
extractions (routine/surgical/ retained root/ whole
tooth/ deciduous tooth/ impacted tooth) were in-
cluded. Diagnosis of Dry socket was done based
on the presence of severe pain from the socket
and the absence of clot in the socket.

Data was statistically analyzed using chi-square
test andp values less than 0.05 were considered
significant.

RESULTS
A total of 500 patients were assessed during a
period of  40 working days out of which males
were 199 and females were 301.Among the 500
patients reported for extraction 17(0.034%) pa-
tients developed dry socket. Out of these 17
patientswho developed dry socket, 15(90%) had
decayed teeth and2(10%) had periodontally com-
promised teeth (Table1).Among these17 patients,
7 patients (41%) had systemic diseases. Among
these7 patients, 5(72%) had Diabetes Mellitus,2
patient(28%) had Hypertension.(Table 2).
One(0.06%) among the17 patientwas under anti-
coagulant therapy (Table 3).Among the 17 pa-
tients, poor oral hygiene status was noticed in 6
(36%) patients(Table 4). 2(12%) among the 17
patients were chronic smokers (Table 5). 1
(0.06%)among the17patientswas a chronic alco-
holic (Table 6). Among the 17 patients who de-
veloped dry socket, the operating time of 8(47%)
patient was between 30-45 mints and 9(53%) pa-

tients exceeded 45 mints (Table 7). Among the
17 patients with dry socket, 12 of them were fe-
males in which 2(16.67%) patients underwent
extraction during their menstruation(Table 8)

DISCUSSION
The reason and mechanism of occurrence of dry
socket are not exactly known but various predis-
posing factors have been associated5. There were
more females affected than males and most of
the patients were in third decade of life. In 2010
C Upadhyaya and M Humagain reported that most
of the patients were in fourth decade of life and
more in females6. In our study4 diabetic and 2
hypertensive patients had dry socket but there was
no statistically significant link with these diseases.
In 2015 Mohammad Hassan reported that the in-
cidence of dry socket in diabetic subjects revealed
statistically significant differences (P=0.037)7. In
this study out of 303 patients with fair oral hy-
giene status,11 developed dry socket and out of
162 patients with poor oral hygiene status, 6 had
developed dry socket. Babatunde O et al reported
the significant relationship of oral hygiene sta-
tus8. We couldn’t find a significance relationship
between smokers and nonsmokers and dry socket
in our study which was in accordance to the study
of Hermesch et al9. From a total of 301 female
patients, 40 patients werein menstrual cycle dur-
ing surgery, in which 2 had dry socket. Studies of
Eshghpour et al showed that the frequency of oc-
currence of dry socket was significantly more in
the middle of the cycle than during the menstrual
period10. Our study shows a strong correlation
between the duration of operation and incidence
of dry socket. Among the 17 patients developed
dry socket the operating time of 8(47%) patient
was between 30-45 mints and 9(53%) patients
exceeded 45 mints.

Among the various predisposing factors studied,
only increased operating time which is indicative
of a difficult extraction showed strong correla-
tion for the incidence of dry socket. Larger sample
studies would be required to assess in depth the
role of other predisposing factors contributing to
Dry socket.
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INDICATIONS- TABLE 1

DRY PERIODO DEC TOTAL THERAPEU ATTRITI ABRASI SUPRAER OTHE TOT
SOC NTAL AY EXTRACT TIC ON ON UPTION RS AL
KET  ION
NO 112 258 62 16 1 6 3 25 483

YES 2 15 0 0 0 0 0 0 17

TOTAL 114 273 62 16 1 6 3 25 500

SYSTEMIC DISEASES- TABLE 2

DRY NIL DM HYPERT DM + HYPER OTHERS TOTAL
SOCKET ENSION  TENSION

NO 324 41 81 21 15 483

YES 10 5 2 0 0 17

TOTAL 334 46 83 21 15 500

DRUGS- TABLE 3

DRY NRH ANTI ANTICOAGU STEROIDS OTHERS TOTAL
SOCKET BIOTIC LANTS

NO 456 11 8 1 7 483

YES 16 0 1 0 0 17

TOTAL 472 11 9 1 7 500

ORAL HYGIENE STATUS- TABLE 4

DRY SOCKET FAIR GOOD POOR TOTAL

NO 292 35 156 483

YES 11 0 6 17

TOTAL 303 35 162 500

SMOKING – TABLE 5

DRYSOCKET Non Smokers (>5) Smokers (5-10) Smokers(<10) Total

NO 422 28 20 13 48

YES 15 0 0 2 17

TOTAL 437 28 20 15 500

ALCOHOL- TABLE 6

DRY SOCKET DAILY OCCASIONALLY NIL TOTAL

NO 8 51 424 483

YES 1 1 15 17

TOTAL 9 52 439 500

DURATION-TABLE 7

DRYSOCKET <30 MINT 30-45 MINT >45 MINT TOTAL

NO 1 460 22 483

YES 0 8 9 17

TOTAL 1 468 31 500

Eapen, et al.: A Prospective Clinical Study on Incidence and Predisposing Factors of Drysocket - IJADSR
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MENSTRUAL STATUS-TABLE 8

DRY SOCKET MALE NIL ONGOING 3-4DAYS POST OP TOTAL

NO 194 224 40 25 483

YES 5 10 2 0 17

TOTAL 199 234 42 25 500
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How to critically evaluate a scientific paper in
Journal Club?
Journal clubs have been used as a learning format
for several years in medicine and dentistry. The
first mention of a journal club is found in the
1835–54 memoirs of British surgeon Sir James
Paget. He reported that ‘self-elect of the pupils,
making themselves into a kind of club, had a small
room over a baker’s shop near the hospital-gate
where we could sit and read the journals’. Sir
William Osler is widely credited as establishing
the first organized journal club at McGill
University in 18751. In 1966, Professor Mattingly
of Exeter University wrote one of the first articles
about journal clubs as an: ‘Introduction to the
systematic use of medical literature’ for junior
staff, and ‘a convenient method of surveying the
medical literature’ for senior staff 2. Since then
journal clubs have been widely used to keep
abreast of the current literature. In the 1990s the
concept of evidencebased medicine was
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introduced, defined as ‘...the conscientious,
explicit, and judicious use of current best evidence
in making decisions about the care of individual
patients’3. The skill of critical appraisal and the
ability to use the current evidence base in medical
practice has evolved, with journal clubs being
integral to this process.

Journal clubs link research to clinical practice by
encouraging critical review of the current medical
literature and act as a vehicle for the application
of evidence-based medicine through continuing
medical education.4,5 Journal clubs also allow
academic debate and networking between
colleagues of varying seniority4. Regular meetings
to discuss and appraise the medical literature help
trainees to develop their critical appraisal skills.
These skills are increasingly seen as a requirement
for specialist hospital doctors and the ability to
demonstrate them is assessed at specialty training
(ST3) interviews5,6.

Abstract Management of complicated crown root fractures, at the aesthetic zone is one of the greatest challenges
for restorative dentists. This case report demonstratesaninterdisciplinary approach which combines
endodontic treatment, periodontal crown lengthening and prosthodontic post-core-crown restoration
procedures to restore a complicated crown root fracture of the maxillary centrals and the right lateral
incisor to achieve a satisfactory cosmetic result.

Keywords:  Crown-root fracture,surgical crown lengthening, root submerged technique, cast post and
core
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How to critically evaluate a scientific paper?
A researcher should thoroughly evaluate the
scientific paper starting from the title to the
references. The key points which should be
evaluated under each section of the article is as
mentioned below;

About the Journal and Authors
What is the type of journal?, Who is the publisher
of the journal? Under what section of the journal
is the article published? What is the Impact factor
of the journal? What is the MeSH representation
of the journal? What is the circulation (i.e.
regional, national or international) of the journal
and who is the readership? Is the journal peer
reviewed or not? Who are the authors and their
institutional affiliation’s?What is their previous
works pertaining to the research topic?. Are they
pioneers in the specific area?

Title of the article
Does it indicate the topic of the study, Is it
reflecting the aims and objectives of the study?,
Is it including the important variables which are
intended to be measured?, Is it indicating the study
population, study setting and study design?7. The
title should comprise of maximum 10-12 words
and should be catchy8.

Abstract
The abstract is the jist of the study which enables
the reader to identify if the study is of interest to
him or not. Did it include the aims and objectives,
methodology, results and conclusion and key
words?. There should be 5 to 6 key words at the
end of the abstract.

All articles should follow a conventional IMRaD
style.
I-Introduction
M- Methods
R- Results
D- Discussion

Introduction:
Explain the clinical question that prompted you
to consult the literature and what drew you to
the article. In this section you should inform why

was the study conducted? What is the
background of the study?. Introduction should
have a logical pattern from general to specific.
Pertinent studies related to the research area
should be included and grey areas should be
presented to justify the need for the conduct of
the research.

Objectives: Is the objective specific,
measurable, achievable, relevant and
timebound(SMART)? The number of objectives
should be kept low (2-4).

Methodology
Is it presented in a clear and logical way. Is the
study type mentioned? Is the study design
appropriate for the study? Who is the study
population and when and where was the study
conducted? Is the inclusion and exclusion criteria
for selection of the study population mentioned?
How was the sample size determined and what
was the sampling method employed? What was
the power of the study? Was there drop outs in
the study? What statistical tests were employed?
Was “p” value and confidence intervals calculated
and interpreted properly?Does the data exhibit
low variability? What was the effect size? Was
the examiners and equipment’s calibrated? Has
the study obtained ethical clearence?7

What is the research question? Is it well
constructed? Does it observe the four basic
components (PICO) of a good research
question?Population – who was studied?
Intervention – what was the intervention tested?
Control – what was the alternative that the
intervention was compared to? Outcome – what
was the nature of the outcome measured?9A new
component has been added to (PICO)Time-
What is the expected time to get the outcome
(PICOT).

Results
Are the results clearly stated? Have any results
been ignored and why? Is the result statistically
significant, i.e. is the P value less than 0.05 (is
the null hypothesis rejected)?10Are the results
based on the aims and objectives of the study?
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Discussion
Does it highlight the most significant results?
Does it discuss the strengths and weaknesses of
the study?,Are the study results compared with
similar other studies?Does it open new areas of
further research?

Conclusions
Do the results support the conclusions? Has it
answered the research question? Is the conclusion
believable?

References
Are there references for all the citations in the
text? Are the references accurate? Are there
sufficient references pertaining to recent
literature? Are the references as per the guidelines
of the journal?
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INTRODUCTION
The accumulation of blood in the orbit, as a
consequence of venous or arterial bleeding is
termed as retrobulbar1. Arterial bleeding, which
is more common in trauma, surgical reduction of
orbital fractures,cosmetic or reconstructive
eyelidsurgery, sinus endoscopic surgery, and
retrobulbar injections  develops rapidly1,2.

All the patients with periorbital trauma should be
suspected of having potential globe injuries. Such
injuries include corneal abrasion, hyphema,
retinal edema or haemorrhage, telecanthus, and
retinal detachment3. the Most common injuries
in patients with orbital trauma were periocular
lacerations (96.1%), orbital fracture (15.6%), and
retrobulbar haemorrhage (7.8%)4 as observed by
Hatton et al.

Retrobulbar haemorrhage is 1 of the 3 main causes
of traumatic vision loss; the other 2 are direct
penetrating injuries and traumatic optic neuropathy1.
A retrospective review of 727 patients with facial

Retrobulbar hemorrhage and its
management- Review of literature.

Nithin Pratap MDS1,  Ravi Rajan MDS2, Indu G. BDS3

1Senior Lecturer, 2Senior Lecturer, Dept. of Oral and Maxillofacial Surgery, Pushpagiri college of dental sciences, 3Private Practitioner

Review Article

Abstract The accumulation of blood in the orbit, as a consequence of venous or arterial bleeding is termed as
retrobulbar. All the patients with periorbital trauma should be suspected of having potential globe
injuries.Thorough examination by the medical staff who are first to assess patients who have suffered mid
facial trauma is essential.Bleeding into the intraorbital space may cause acute visual loss by compressing
the optic nerve and its vascular supply. Decompression of the tense orbit can reverse a mechanical optic
neuropathy or retinal ischemia.A patient has the best chance of recovery if treat-ment is started very
promptly and this means that the signs and symptoms of retrobulbar hemorrhage need to be well recognized

fractures found that 67% had some form of ocular
injury, therefore showing the need for detailed eye
examination. 3% of the injuries resulted in
blindness3.

Thorough examination by the medical staff who
are first to assess patients who have suffered mid
facial trauma is essential. It is essential that the
medical staff involved in the direct care of facial
trauma patients have sufficient training to enable
them to recognize these signs and to act quickly.
It has been shown that only 6 of 35 (17%) accident
and emergency senior house officers questioned
about their ability to recognize and treat this
condition were able to do this5. It has been shown
that visual acuity had only recorded in 30% of
cases by maxillofacial staff and 17% of cases by
A&E staff. Diplopia had been recorded in 81%
of the cases assessed by the maxillofacial staff
and 27% by the A&E staff. These results show
that simple eye observation are being omitted
regularly from the initial examination of head and
neck trauma patients3.
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Pathophysiology
The orbit is an enclosed space bound laterally and
posteriorly by bony walls and anteriorly by the
globe and the superior and inferior orbital septa.
When bleeding occurs within this cavity, there is
little room to accommodate the increase in
volume. The globe and septum are displaced
anteriorly to some extent (proptosis); however,
the capacity for forward movement is limited by
the eyelids and the length of the optic nerve.
Posteriorly, the orbit is effectively closed as well,
demonstrated by the fact that haemorrhages do
not decompress spontaneously by posterior
dissection6. The method by which blindness
occurs is complicated but it has been suggested
that the visual loss is caused by an increase in
intraocular pressure leading to ischemia of the
anterior optic nerve. The bleeding usually comes
from the infraorbital artery or one of its branches.
The retrobulbar collection of the blood can lead
to substantial rise in pressure unless there is
drainageinto the paranasal sinus via orbital wall
fracture. The optic nerve provides some protection
for the central retinal artery from direct
compression. The higher systolic pressure of this
artery provides added protection. Other vessels
lying within the muscle cone and entering the eye
around the optic nerve does not have such
protection. Thisinclude the prepappilary choroid
and post ciliary arteries. Blindness can occur
without central artery occlusion and has been
presented as anterior ischemic optic neuropathy.

The reduced ability to expand the cavity when
the pressure increases leads to compression of the
structures contained within it, the central retinal
vessels, and can lead to edema around the optic
nerve head3.

Clinical features
The cardinal signs and symptoms of retrobulbar
hemorrhageare

Proptosis
Subconjuctivaledema and ecchymosis
Globe very hard on palpation
Diplopia
Dilating pupil
Loss of direct light reflex
Preservation of the consensual light reflux

Pallor of the optic disc
Cherry red macular spot
Ophthalmoplegia
Bleeding into the intraorbital space may cause
acute visual loss by compressing the optic
nerve and its vascular supply.

Imaging

The diagnosis can be confirmed with ocular
ultrasound.

‘‘Guitar pick’’ signcan be seen in the Ultrasound
imaging produced by the conical deformation of
the posterior aspect of the ocular globe7.

Tonometry shows increased intraocular pressure,
can be used to confirm retrobulbar hemorrhage1.

An emergency multi-slice orbital CT scan is a
fundamental diagnostic aid.

These diagnostic images are also important in
defining the size of the hematoma8.

Computed tomographic scan of the orbits demonstrating
conical deformation of the left posterior ocular globe.
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Ultrasound image demonstrating conical deformation of
the left posterior ocular globe, mimicking the shape of a

guitar pick (insert)7.

Management
Early intervention is essential to save the sight in
an eye. The patient should be constantly
monitored by an experienced person and the
necessary facilities and drugs should be available
if the condition arises suddenly. If the direct light
reflex becomes diminished accompanied by
progressive dilation and reduced visual acuity,
immediate action is indicated.

After the diagnosis of retrobulbar haemorrhage,
prompt evacuation of the hematoma is needed. It
has been stated that the decompression is carried
out within 2 hours of the onset of the symptom it
is likely to be successful in avoiding permanent
damage. Other report states that, for the total
recovery of the retina, surgery should be carried
out within 90 minutes of injury1,10. Even after the
surgery, regular eye observations should be carried
out to diagnose retrobulbar haemorrhage early.

Once the clinical diagnosis has been made
treatment should be carried out immediately.
Management is both medical and surgical. Further
investigations may CT or ultrasound, but it must
be remembered that once a clinical diagnosis is
made treatment should not be delayed by further
investigations3.

Treatment of retrobulbar haemorrhage involves
medical and surgical therapies. Rowe 1985
recommends early initiation of the following
medical therapy.

1. Intravenous mannitol (1-2g/kg of 20%
solution) to promote reduction of vitreous and
aqueous humor by encouraging systemic
dehydration9.

2. Intravenous acetazolamide 500 mg to reduce
humor production.

3. Papaverine 40 mg IV to reduce vascular
spasm of the vessels supplying the eye.

4. Intravenous steroids such as hydrocortisone
100 mg or megadose steroids such as
dexamethasone phosphate 3 to 4 mg/kg
followed by 1 to 3 mg/kg every 6 hours as
advocated by Anderson et al 1982.

The action of mannitol is immediate whereas that
of acetazol-amide is delayed. Dexamethasone and
other ste-roids can reduce inflammation and
stabilize cell membranes against ischemic
damage. A case has been described where
mannitol, acetazolamide, and hydrocortisone have
all been given intrave-nously and no surgical
intervention was required. The visual acuity
improved to 6/6 within 6 hours3.
Failure to respond to medical therapy after 15 to
20 minutes is an indication for surgical
intervention although some surgeons wait 12
hours to assess the response to megadose steroids.

The basic concept of surgical decompression is
release of pressure from hematoma of the retro-
orbital region. Should the hematoma lie beneath
the periorbita, reopening the infraorbital incision
will allow access for decompression and
hemostasis. Intraconal hematoma is drained by
opening the muscular cone laterally between the
inferior rectus and lateral rectus muscles.

The first well documented surgical approach to
treat retrobulbar hemorrhage is lateral cathotomy
and inferior cantholysis11. This is an effective
method of urgent decompression for sight
threatening acute cases. Goodhall et al discussed
4 cases where the procedures alone had resulted
in a marked improvement of visual acuity and the
prevention of blindness. In 2 of the cases
intrave-nous acetazolamide was use in
conjunction with the surgical approach. A lateral
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canthotomy together with the use of intravenous
cor-ticosteroids, mannitol, and acetazolamide
have proved to be very successful techniques3.

If transantral approach is used to reduce or fix
fracture, this approach can be used to decompress
the orbit. The orbital floor is removed, and the
periorbita incised, if it has not already been
disrupted. Careful suctioning by means of
polyethylene tubing inserted into the periorbital
tissues may also find pockets of haemorrage.

Some has reported the use of dexamethasone and
mannitol followed by surgical treatment to
evacuate the hematoma via a lateral brow incision,
with the subsequent placement of a drain for 48
hours. Visual acuity improved considerably and
the patient was left with full visual fields and
normal fundi12.

Other nonsurgical treatment methods suggested
include the use of timolol maleate eye drops,
0.25% topical solution 1 to 2 drops daily, which
work by decreasing the production of aqueous
humor.Carbon dioxide therapy is mentioned in the
litera-ture but is not well recognized. It is a
vasodilating agent and re-breathing into a paper
bag can be used in the conscious patient. The same
article also mentioned that nursing the patient with
the bed head elevated and with ice packs mayalso
be of some benefit3.

Conclusion
Bleeding into the intraorbital space may cause
acute visual loss by compressing the optic nerve
and its vascular supply. Decompression of the
tense orbit can reverse a mechanical optic
neuropathy or retinal ischemia. A patient has the
best chance of recovery if treat-ment is started
very promptly and this means that the signs and
symptoms of retrobulbar hemorrhage need to be
well recognized.
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INTRODUCTION
Implant - supported prosthetic restorations can be
either screw retained or cement retained to the
implant fixtures or both. The choice for screw or
cement retention depends largely on the
clinician’s personal preference rather than on
scientific basis. While there are many advantages
to either of the approaches, there is also inherent
risks involved which can negatively affect the
long-term success of the entire prosthesis.
Advantages of cement retained restorations
include versatility in esthetics, passivity of fit, and
easier control of occlusion. However, the chances
of leaving excess cement in the peri-implant
tissues is a major drawback. On the contrary,
screw-retained restorations are advantageous for
their retrievability, making the evaluation of oral
hygiene easier and maintenance procedures even
simpler. However, screw loosening can be
considered a problem for both the patient and the
dental practitioner. The purpose of this article is
to review the literature on screw- and cement-
retained implant restorations in an attempt to
guide for choosing any of the retention systems.1
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Abstract A fixed dental prosthesis can be secured to an endosseous implant via cementation [using a definitive or
provisional cement ] on an implant abutment that is screw retained to the implant or by directly securing in
the implant via screw retention. The clinical decision making as to which retention system best suits the
individual patient depends on several factors. The aim of this review is to present an overview of the factors
potentially influencing either screw retention or cement retention.

INDICATIONS
Both screw and cement retained fixed prosthesis
can be used for single, multiple and cross-arch
fixed dental prostheses.However, long-span
prosthesis should preferably be screw retained for
ease in maintenance .Also , it is easier to achieve
sufficient retention for compensation of leverage
of the extension. However, if the implant is not
placed in a prosthetically ideal position – with
the future access hole of the planned crown below
the planned incisal edge position – then cement
retention is the only treatment option. Therefore,
proper treatment planning and prosthetically
driven implant placement is mandatory for
successful implant therapy.2
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ADVANTAGES AND DISADVANTAGES
Advantages of Cement retained implant FDPs
Most often used restorations in implant
dentistry.The advantage of cement retention lies
in the compensation of improperly inclined
implants, easier achievement of passive fit
because of the cement layer between the implant
abutment and reconstruction, lack of screw access
hole, easier achievement of passive fit because
of the cement layer between the implant abutment
and reconstruction and thus the presence of an
intact occlusal table and easier control of
occlusion, as in posterior sites with narrow-
diameter crowns.2

Disadvantage of Cement retained implant FDPs
A major disadvantage of cement retention
involves difficulty in removing excess cement,
which has been a cause of peri-implant diseases
such as peri-implant mucositis and peri-
implantitis.2

Advantages of Screw retained implant FDPs
Ease of retrievability.They require only a minimal
amount of interocclusal space (4 mm) and are
easier to remove when surgical interventions,
hygiene maintenance, repairs are required.2

Disadvantages of Screw retained implant FDPs
Increased fabrication time and costs for bridge-
designed prostheses, and the access hole present
in the occlusal table, might interfere with
occlusion in posterior sites. In the anterior zone,
access to the screw plays no active role in
occlusion, and therefore should be no reason for
avoiding a screw access.2

RETRIEVABILITY
Removal of cemented crowns on implants made
of zirconium dioxide or other strong ceramic
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monolithic materials is time consuming and also
is not comfortable to the patient. Methods for
retrieving include access to the underlying
abutment screws using separation screws resting
on the prosthesis and pushing against abutments.
Provisional cementation is recommended for
implant-supported crowns and FDPs for allowing
retrievability. However, the disadvantage of
provisional cements remains the lack of a
marginal seal leading to microleakage.Also,
patients may swallow a crown if it loses retention
during a meal.

The main advantage of screw retained dental
prostheses is their predictable retrievability, which
is possible without destroying the fixed
prosthesis.Also, visibility of the access hole helps
to find the exact location for the careful removal
of the covered prosthesis. 2

PROVISIONALIZATION AND ESTHETICS
The trajectory of the implant will determine the
type of retention method, whether it be screw or
cement retained. For anterior restorations, the use
of pre-angled abutments, angulated screw

channels (ASCs), or dynamic abutments can
redirect a screw access opening to the cingulum
area where it is not visible. For posterior
restorations, several esthetic techniques exist for
blending the screw access hole with the restoration
utilizing a silicone plug and resin opaque or a
pressed ceramic plug.

Treatment of the esthetic zone remains one of the
bigger challenges in the field of implant dentistry.
The final prosthetic restoration and peri-implant
mucosa have to mimic the esthetic details of the
previous tooth and also match the adjacent
dentition. A backward-driven treatment planning
process including the prosthetic and surgical risk
factors is important for predictable and stable
long-term outcomes. The involvement of a
provisional phase is essential. It should be
supported directly on the implant for facilitating
soft tissue conditioning and in order to finalize
the peri-implant mucosa but also to convert the
mucosal and emergence profile into a profile that
is in harmony with the neighbouring dentition and
offers a pleasing, natural and esthetic appearance
and this is recommended if implants are placed
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at the level of the bone crest. These implants offer
more prosthetic advantages as the clinician can
individualize the position of the future crown
margin, the final mucosal zenith and the
emergence profile.

To avoid the problems associated with residual
cement, screw retention is recommended in
anterior sites, since cement removal is very
difficult when implants are too deeply into the
tissue. When an implant is not placed in an ideal
prosthetic position, a combination of screw and
cement retention might be an option.2

OCCLUSION
Some clinicians prefer cement-retained
restorations over screw retained due to instability
of occlusal contacts around the screw access
channel. Hebel and Gajjar stated that the size of
occlusal access is determined by the retaining
screw diameter which, for larger implants (for
example, in the posterior regions of the mouth),
can obliterate a large portion of the occlusal
table.3 In addition, the screw access hole is in the
central fossa of the crown often where centric
contact should be. Since the access hole can often
involve up to 50%–60% of the occlusal table,
Vigolo et al. argued that the opposing occlusion
is usually developed with the head of a retaining
screw or on composite restorative material instead
in the screw hole.4 Chee and Jivraj stated
importance of building opposing contacts on the
restoration itself versus the screw access filling
material. In their opinion, no wear or instability
to the occlusal contacts occurs provided that the
screw access filling material is not needed to
maintain the occlusion.5

PORCELAIN FRACTURE
Several in vitro studies have shown that the screw
access channel in metal-ceramic crowns
weakened the surrounding porcelain which
resulted in a higher incidence of porcelain
fracture.6 The researchers proposed that the
opening breaks the structural continuity of the
porcelain and represents a locus minoris
resistentiae, or an area of less resistance to
fracture.7

In contrast, in cement retained restorations, the
integrity of the metal-ceramic bond is not
interrupted by any screw access channel and
occlusal forces can evenly be distributed

throughout the bulk of the crown material.6
Utilization of a screw access channel modifies
the center of mass position of the ceramic bulk
and occlusal forces must be redirected to the
peripheries of occlusal table which results in a
local failure of the metal-ceramic bond and
detachment of the porcelain.6 Sailer et al.
performed a systematic review of about 59 clinical
studies and found that chipping of the veneering
ceramic occured more frequently with the screw-
retained restorations for single crowns.8 Yet for
full-arch restorations, ceramic chipping was
observed frequently with cement-retained
prostheses.

PASSIVITY
In a screw-retained prosthesis, torque that is
applied to a screw forces the mating screw threads
together until the shaft of the screw begins to
elongate. This produces a clamping force in the
system known as preload. Not all the torque that
is applied to the screw is converted into preload.
Slight discrepancies between the two mating
components will create frictional and misfit
resistance within the screw. The screw bends and
deforms for compensating the strain at the
interface and results in a lower clamping force.
Ultimately, a lower clamping force will result
causing future screw loosening or fatigue
fracture.1 ClinicalSignificance Cement-retained
prostheses are more passive due to the cement
space buffer.

Passivity is technically more challenging to
achieve in a screw-retained prosthesis as any
dimensional discrepancy can translate into a static
load and misfit stress on the screw which could
result in more screw-related complications
(loosening or fatigue fracture).1

TECHNICAL COMPLICATIONS
Implant screw joints are susceptible to technical
complications due to the oral forces and strength
limitations of the components themselves. In a
systematic review that evaluated the 5-year
survival rates of screw-retained implant-supported
single crowns, abutment screw loosening was
reported at 12.7%.9 Sailer et al. reported that over
a 5-year period, single-crown abutment screw
loosening occurred more commonly in screw-
retained restorations while screw fracture
occurred more often in cement-retained
restorations.8 For full-arch restorations, abutment
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screw loosening was more common in screw-
retained prostheses. No screw fractures were
observed in the cement-retained full-arch
prostheses.

Screw-retained restorations are susceptible to
implant-abutment misfit discrepancies as it lowers
the amount of clamping force a screw is able to
generate. Lower than normal buccolingual off-
axis, loading forces can induce screw loosening.
It has been observed that screw fractures occur
primarily at the first occlusal screw thread. Freitas
et al. proposed that the failure occurs in this region
because bending forces are concentrated the most
at this level of the screw.9

The majority of technical failures in the past were
blamed on the inaccuracy of fitting components
which allowed micromovement. With the
introduction of more precise abutments and
screws which improve the abutment-to-implant
fit, fewer technical complications are being seen
with both screw- and cement-retained crowns.

ClinicalSignificance Screw loosening and screw
fracture are the most common technical
complications seen in both screw- and cement-
retained restorations. A loose screw must be
replaced before retightening the abutment.

BIOLOGIC COMPLICATIONS
The biology of an implant in oral tissue is very
different than a natural tooth. The periodontium
of a healthy tooth has supracrestal collagen fibers
(Sharpey’s fibers) that insert into the cementum
to hold the soft connective tissues to the tooth.
The barrier of collagen limits bacterial ingress and
resists damage from physical trauma. The
arrangement of the fibers results in
compartmentalization which localizes disease and
limits its spread. Implants do not have inserting
Sharpey’s fibers. Instead, they have
circumferential fibers which sling around the
implant and attach through hemidesmosomes (a
weak attachment mechanism). This creates a
single “compartment” so any disease will affect
the entire implant. Bacterial infection is a major
factor causing bone loss and implant failure in
healthy individuals. Any subgingival irregularity
(such as calculus or residual cement) cause
microbial colonization of implants and lead to
peri-implant disease. A screw-retained interface

will allow only less bacterial penetration and less
peri-implant complications will be seen.1
ClinicalSignificance A screw-retained restoration
demonstrates fewer biologic complications
compared to cement-retained prostheses. Cement
extrusion and retention in the peri-implant tissues
results in microbial colonization and soft/hard
tissue damage.1

RESIDUAL CEMENT
Residual excess cement is one of the most
common problems of cement-retained
implants.During cementation, hydraulic pressure
builds up and the cement flows to the direction
of least resistance beyond the crown margin to
the gingival sulcus. The weak peri-implant tissues
are less resistant to the hydraulic pressure and the
extruded cement continues to flow subgingivally.1

CONCLUSIONS AND CLINICAL
RECOMMENDATIONS FOR SCREW
RETENTION
Screw retention may be recommended in the
presence of minimal interarch space (minimum
4 mm) ,for FDPs with a cantilever design, for long-
span FDPs, to avoid an additional risk factor with
the use of cement and a possible cement remnant,
in the esthetic zone, for provisionalization of
implants to enable soft tissue conditioning and
finalization of the emergence and mucosal profile,
when retrievability is desired.Also, implants must
be placed in a prosthetically ideal position with
the future access hole of the planned crown below
the planned incisal edge for facilitating screw
retention.2

CONCLUSIONS AND CLINICAL
RECOMMENDATIONS FOR CEMENT
RETENTION
Cement retention may be recommended for short-
span prostheses with margins at or above the
mucosa level , to compensate for improperly
inclined implants ,for cases where an easier
control of occlusion without an access hole is
desired – for example, with narrow-diameter
crowns. The cementation procedure should be
carried out with great caution, with the FDP
margins placed at or above the tissue level.2
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INTRODUCTION
TISSUE ENGINEERING AND
REGENERATIVE MEDICINE
Tissue engineering is a newly emerging field in
developing functional substitutes for damaged
tissues. Vacanti J et al defined tissue engineering
as an interdisciplinary field that applies the
principles of engineering and life sciences towards
the development of biological substitutes that
restore, maintain, or improve tissue function or a
whole organ.1(figure 1) Robert Samuel Langer is
an American chemical engineer, scientist,
entrepreneur, inventor and one of the twelve
Institute Professors at the Massachusetts Institute
of Technology He is a widely recognized and cited
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researcher in biotechnology, especially in the
fields of drug delivery systems and tissue
engineering. He is often referred to as one of the
pioneers of tissue engineering field.2

Figure 1-The Vacanti mouse

Abstract Tissue engineering is an important therapeutic strategy for present and future medicine.The goal in tissue
engineering is to restore, regenerate, maintain, or improve function in defective tissue or lost tissue due to
different disease conditions. This may be possible by using the biological substitutes or by rebuilding
structural scaffolds that induce tissue regeneration. Through this approach it is possible to increase the life
span of patients suffering from defective tissues and it has tremendous applications in the field of dentistry,
orthopaedics, cardiology, cancer research, drugdiscovery and even in neuroregeneration.Critical sized bone
defect repair remains a substantial challenge and requires bone grafts or bone substitute materials. However,
existing biomaterials often do not meet the clinical requirements of structural support, osteoinductive
property and biodegradability.To treat large scale bone defects, the development of three dimensional (3D)
printed scaffolds (figure 3) has received considerable focus within tissue engineering.A variety of biomaterials
and manufacturing methods, including 3D printing, have emerged to fabricate patient specific scaffolds.Three-
dimensional (3D) printing is an emerging technique capable of building complex 3D geometric structures,
which can be used as scaffolds for craniofacial tissue engineering including the fabrication of biocompatible
polymeric implants, development of biodegradable scaffolds, and organ transplants.Ultimately, 3D printing
technology is likely to become, an essential tool for maxillofacial, plastic and reconstructive surgeons
potentially to improve facial reconstruction surgical outcomes, along with patient satisfaction and the
quality of life of patients.
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Tissue engineering is an important therapeutic
strategy for present and future medicine. Tissue
engineering involves the practice of combining
scaffolds, cells, and biologically active molecules
into functional tissues and thus restore, regenerate,
maintain, or improve function in defective tissue
or lost tissue due to different disease conditions.
Thus, it helps to promote healing and helps to
restore the tissues structure and function,more
predictably,more quickly and less invasively.This
may be possible by using the biological substitutes
or by rebuilding structural scaffolds that induce
tissue regeneration.3Through this approach it is
possible to increase the life span of patients
suffering from defective tissues and it has
tremendous applications in the field of
dentistry4orthopedics, cardiology, cancer
research5, drug discovery 6 and even in
neuroregeneration.7

TISSUE ENGINEERING TRIAD
The tissue engineering approach to bone and
periodontal regeneration combines three key
elements to enhance regeneration and hence
referred to as the tissue engineering triad and they
are ;(figure 2)

· Progenitor cells
· Biomolecules
· Scaffolds

Figure 2- The three essential components that
make up the tissue engineering triad

SOURCE OF CELLS FOR TISSUE
ENGINEERING STRATEGIES
Over the last decade,the regenerative capacity of
progenitor cells has increasingly emerged making

these cells an attractive option for use in tissue
engineering applications. Cell sources include
stem cells and host-derived cells that are typically
cultured ex vivo on the biomaterial before
implantation.8 Two broad categories of cell
populations available as sources of bone
regeneration include osteoblasts and multipotent
cells.9 Most commonly used stem cells for bone
regeneration are as follows:

Bone marrow-derived mesenchymal stem cells
A stem cell type for bone and cartilage repair is
the adult BM-MSC; these cells have been shown
to be able to differentiate from a generic marrow
cell population to an osteogenic lineage and have
been used to augment repair of bone.10 These cells
can be removed from marrow and used to enhance
regenerative potential of scaffolds used for
stabilizing artificial hip joints or for joining critical
sized defects in bone that would not otherwise
heal.

Adipose derived stem cells (ADSCs)
Adipose derived stem cells were first identified
as mesenchymal stem cell, and has been studied
as a cell source for tissue engineering and
regenerative medicine. They are considered to
be a mediator of tissue regeneration through
secretion of multiple growth factors including
fibroblast growth factor, vascular endothelial
growth factor, insulin like growth factor -1 and
transforming growth factor. ADSCs have an
immense potential in wound healing
application.11

Cord derived mesenchymal stem cells
Since the discovery that umbilical cord blood
contains MSCs that can undergo multilineage
differentiation, much research has been focused
on determining their applications. The analysis
of their gene expression profile reveals similarities
tobone marrow mesenchymal derived stem cells,
with an ability to differentiate into adipocytes,
osteoblasts, hepatocytes and neuronal-like cells.
The use of cord derived MSCs would greatly
improve the availability of matched tissues and
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can be used as an alternative as the differentiation
potential of bone marrow derived MSCs decreases
with age.10

Urine derived stem cells
Urine stem cells can serve as a better option for
bone transplants in children due to the efficient
proliferative, self-renewal, and differentiation
capability of USC to convert into osteoblasts.12

GROWTH FACTORS USED IN BONE
REGENERATION
Growth factors represent a large family of
polypeptide molecules that modulate cell responses
such as cell attachment/adhesion, cell survival,
proliferation, chemo taxis and differentiation.13

Growth factors (GFs) such as BMPs, FGFs, VEGFs
and IGFs have been widely utilized for bone tissue
regeneration. GFs are usually stored in the
extracellular matrix (ECM); however, they are
released from the ECM after injury and then
contribute to the bone repair process.

During bone repair, cells of the bone environment,
such as bone marrow stromal cells, endothelial
cells, fibroblasts, inflammatory cells and
osteoblasts, produce GFs. Varius growth factors
used in periodontal regeneration are Platelet
Derived Growth factor, fibroblast growth factor,
periodontal ligament growth factor, Insulin like
growth, transforming growth factor (TGF-â) and
bone morphogenetic proteins.14

Platelet derived growth factor
It is considered to be a potent mediator of
periodontal tissue regeneration. It stimulates
gingival fibroblast hyaluronate synthesis, a pre
requisite for the formation of large aggregate of
proteoglycans that provide the lattice for
extracellular matrix. . Samuel E. Lynch (1991)
demonstrated that short term application of the
combination of PDGF-B (platelet derived growth
factor) and IGF-I (Insulin growth factor) can
significantly enhance the formation of
periodontal attachment apparatus during early
phases of wound healing following surgery.15

Fibroblast growth factor
Fibroblast growth factor is the member of heparin
binding growth factor family. Being a mitogen for
fibroblasts, osteoblasts, chondrocytes, smooth
muscle cells, skeletal myoblast, it has a profound
effect on periodontal soft tissue and bone healing.
FGF also stimulates angiogenesis, DNA synthesis
and cell replication.1

Bone morphogenetic proteins
BMP promote periodontal healing and also helps
undifferentiated pluripotent cells to differentiate
into cartilage and bone forming cells. It also
stimulates alkaline phosphatase activity, thereby
promoting bone formation. Thorarinn J.
Sigurdsson (1995) did a study on beagle dog with
artificially created 5 mm deep bone defects and
concluded that rhBMP-2 treated sites showed
higher alveolar bone level when compared with
the control sites.17

Insulin like growth factor
Insulin like growth factor-I is a potent chemotactic
agent and has a strong effect on periodontal
ligament fibroblasts mitogenesis and protein
synthesis in vitro. It promotes osteogenesis and
cementogenesis. IGF-II is the most abundant
growth factor in the bone and it also promotes
parameters of bone formation but is not as potent
as IGF1.18

Transforming growth factor
TGF-â is a strong promoter of extracellular matrix
production periodontal ligament fibroblast
proliferative activity. It also increases the synthesis
of tissue inhibitor of metalloproteinases and
plasminogen activator inhibitor (PAI), thus
resulting in the decrease of connective tissue
destruction.19

SCAFFOLDS IN BONE REGENERATION
Scaffolds are materials that have been engineered
to cause desirable cellular interactions to
contribute to the formation of new functional
tissues for medical purposes. Cells are often
‘seeded’ into these structures capable of
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supporting three-dimensional tissue formation.20

The major roles for scaffolds in tissue engineering
are:
1. It serves as a framework, which maintains

the shape of the defect. It provides physical
support for the healing area so that there is
no collapse of surrounding tissue into the
wound site.

2. It allows cell attachment and migration,
deliver and retain cells and biochemical
factors, enable diffusion of vital cell
nutrients.

3. It serves as a barrier to restrict cellular
migration in a selective manner.

4. It potentially serves as a delivery vehicle for
growth factors.

Methods of bone formation by scaffolds
Osteoinductivity
Involves stimulation of osteoprogenitor cells to
differentiate into osteoblasts and then begins
formation of new bone. The most widely studied
type of osteoinductive cell mediators are bone
morphogenetic proteins.21

Osteoconductivity
The property by which bone graft material serves
as a scaffold for new bone growth, which is
perpetuated by the native bone. Osteoblasts from
the margin of defect that is being grafted, utilize
the bone graft material as a framework upon
which to spread and generate new bone.21

Osteogenicity
It is the synthesis of new bone by donor cells
derived from either the host or graft donor. Cells
involved in this process include mesenchymal
stem cells, osteoblasts and osteocytes.22The
techniques currently used in the medical field are
based on auto-grafts and allografts.

Types of scaffold based on source
Autograft
Autogenous bone graft, is harvested from the

patient’s own body and is considered as a gold
standard by which other grafting materials are
compared. However, the drawbacks of the
autograft include donor site complication and
pain ,  increased blood loss ,  increased
operative time, potential for donor site
infection and limited volume of material
available.23

Allograft
Allografts are harvested from one individual and
is grafted to another individual who are genetically
different. They also present limitations in their
mechanical resistance and the potential risk of
disease transmission from the donor such as HIV,
hepatitis B, hepatitis C, and human T-
lymphotropic virus.23

There are three types of bone allografts
available:
1. Fresh or fresh-frozen bone:
 It is a homologous bone obtained from human
donors, provided by Tissue Banks. In order to
avoid degradation, it is frozen at -80°C by
enzymes, without further irradiation,
lyophilization or demineralization process. It is
not used extensively due to disease transmission
and high immune response.

2. FDBA-Freeze Dried Bone Allograft:
The bone has been frozen without
demineralization and undergone dehydration
leading to the decreased antigenicity and
osteoconductive potential of 40:3.

3. DFDBA- Demineralized freeze-dried bone
graft:
Inorganic part of the bone is eliminated leaving
only the organic part that contains BMPs. These
materials exhibit osteoconductive and inductive
features.24

Xenografts
Xenografts are sections of tissue from one
species grafted on to a different species.
Xenografts are derived from bovine, porcine,
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equine, and coralline, marine source-fish bones
and fish scale and are generally biocompatible
and structurally similar to human bone. They
are used to withstand blood clots, support
surgical flaps and prevent them collapsing
inside surgical wounds. Currently, there are two
available sources of xenografts used as bone
replacement grafts in periodontics; bovine bone
and natural coral.23

Alloplasts
Alloplastic grafts  may be made from
hydroxyapatite, a naturally occurring mineral
(main mineral  component of bone).
Hydroxyapatite is a synthetic bone graft, which
is the most used one now due to i ts
osteoconduction, hardness, and acceptability
by bone. Some synthetic bone grafts are made
of calcium carbonate, but it is completely
resorbable in short time and makes breaking
of the bone easier.  Finally used is  the
tricalcium phosphate in combination with
hydroxyapatite and thus giving effect of both,
osteoconduction and resorbability.Bioglass is
the most widely employed biomaterial because
of its bioactive property.23

Among all types of bone grafts, only autografts
possess all the above features. Allografts and
xenografts exhibit only two or three of the four
features of an ideal bone scaffold material
(osteoconduction, and perhaps osteoinduction)
and lack osteogenic properties.24

APPLICATION OF 3D PRINTING
TECHNIQUE FOR FABRICATING
PATIENT SPECIFIC SCAFFOLDS
Critical sized bone defect repair remains a
substantial challenge and requires bone grafts
or bone substitute materials.However,existing
biomaterials often do not meet the clinical
requirements of structural support,
osteoinductiveproperty and biodegradability. To
treat large scale bone defects,the development
of three dimensional (3D) printed scaffolds
(figure 3) has received considerable focus

within tissue engineering.A variety of
biomaterials and manufacturing methods,
including 3D printing,have emerged to fabricate
patient specific scaffolds.25 Three-dimensional
(3D) printing is an emerging technique capable
of building complex 3D geometric structures,
which can be used as scaffolds for craniofacial
tissue engineering including the fabrication of
biocompatible polymeric implants,
development of biodegradable scaffolds, and
organ transplants.

Figure 3 -3D printed scaffold

Three-dimensional (3D) bioprinting is a
developing technology that is derived from the
evolution of additive manufacturing. It enables
precise development of a scaffold from
different available biomaterials that mimic the
shape, size, and dimension of a defect without
relying only on the surgeon’s skills and
capabilities, and subsequently, may enhance
surgical  outcomes and, in turn,  patient
satisfaction and quality of life.26Recently, the
CAD technology combined with the advances
in the 3D bioprinting technology has
succeeded in the construction of scaffolds for
tissue regeneration that was translated and
implanted in patients for the repair of the
blood vessels, urethra, urinary bladder, and
trachea.27
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CONCLUSION
Tissue engineering provides a new era and is
progressing very rapidly and extends to involve
all tissues in our body. The progress in this field
is taking several routes including; cell biology,
the development of novel scaffolds/fabrication
methods/characterisation techniques. The near
future of bone healing and regeneration is closely
related to advances in tissue engineering. Perhaps
new strategies like 3D printing are in their
preliminary stages but may offer new exciting
alternatives in near future and would be able to
solve the current limitation in managing bone
injuries.Ultimately, 3D printing technology is
likely to become, an essential tool for
maxillofacial, plastic and reconstructive surgeons
potentially to improve facial reconstruction

surgical outcomes, along with patient satisfaction
and the quality of life of patients.
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INTRODUCTION
Stomatognathic System must be defined as an
integrated entity for a heterogeneous set of organs
and tissues, whose biology and physiopathology are
completely independent and have functional tasks
like chewing, the deglutition, assisting other
mechanisms such as phonation and breath1. For its
correct functioning it is in the dependence of
muscular structures, joints, ligaments, and nervous
proprioception. The problems that influence its
functioning are the malocclusions, of multifactorial
etiology, anomalies of development of the maxilla
that also can lead to dental alterations in relation
with mandible, being able to cause facial asymmetry.
There are cases that cannot be solved with
conservative treatments, in these situations, surgical
procedure is a more adjusted behavior. The
orthognatic surgery comes with the purpose to
correct these facial discrepancies, returning to the
patient their function and consequently esthetics.

The maxilla is responsible for a series of varying
occlusions of varied etiologies, and when the

Lefort  1 Osteotomy- An Overview

Ravi Rajan1, Eapen Thomas2, Akhilesh Prathap3, Vinesh Udayakumar4, Nithin Pratap5

1Senior Lecture, 2Professor, 3Associate Professor, 4Reader, Seniour Lecture Dept of Oral & Maxillofacial Surgery, Pushpagiri College of Dental Sciences,
Perumthuruthy, Tiruvalla, Kerala, E-mail: meenu

Review Article

Abstract The LeFort I osteotomy is one of the most commonly used procedures to correct midface deformities. It
allows for correction in three dimensions including advancement, retrusion, elongation, and shortening. It
is indicated, often in conjunction with mandibular surgery, for class II and III malocclusion, facial asymmetry,
obstructive sleep apnea, and maxillary atrophy. Before surgery, proper orthodontics and surgical planning
should be undertaken to ensure adequate outcomes. Overall, the surgery is widely used due to its low
complication profile and reliable long-term results.

Keywords: LeFort I, osteotomy, malocclusion, orthognathic, distraction

orthodontic treatment cannot decide, the surgery
is the fastest and safe way that patients find to
correct such deformities. It is important that
surgeon is familiar to the anatomy of maxilla, for
being an area highly vascularized with diverse
important structures that must be studied in detail.
Even with the great development in the instrument
and the surgical technique, the risk of injuries to
important anatomical structures in the posterior
region of the maxilla still exists, having been one
of the most related complications in the use of
this technique.  The clinical success and the
occasional imperfections in the use of various
techniques for Lefort one osteotomy had remained
minimal until the decade of 70. The basic
questions were concerned to the cure of surgical
wounds of the osteotomies of the maxilla and, of
the ways that would keep its supplement to the
bony segment, beyond the viability, keeping
complete the teeth in the arches. The use of the
osteotomy of the type Le Fort I grew very much
in the last two decades due to works of bony
microcirculation demonstrating the possibility of
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mobilizing the maxilla 3 dimensionally without
compromising the vascularization and the bony
repairing.

History
VON LANGENBECH in 1859 was the first author
to describe the maxillary osteotomy, being,
initially modified by WASSMUND and
SCHUCHARDT and later by WEST and EPKER.
The first techniques developed for the Le Fort I
osteotomies did not separate the maxilla from the
pterygoidplates, requiring postoperative elastic
traction for its separation. After 30 years
AXHAUSEN and SCHUCHARDT
recommended the pterigo-maxillary separation
and the technique is being used.

BELL; FONSECA; KENNEDY et al3 in1975,
demonstrated that the total osteotomy of the
maxilla could be carried out by preserving
pediclesof soft tissue supplying the maxilla.
Modification was told in Le Fort I cases to the
correction of the congenital or acquired
deficiencies in the face with of Rowe forceps for
maxillary disimpaction was put forward by
WESSBERG, SCHENDEL and EPKER in 19822.
Koleintroducedbimaxillary alveolar surgery in
1959, but Obwegeser (1970) published his
experience in 1970 as the first surgeon who had
performed total mandibular and maxillary
osteotomies. Nowadays the Le Fort I osteotomies
are widely employed in dentofacialdeformities
correction in consideration of the new aesthetic
concept of facial beauty.

Indications
The Lefort one osteotomy is commonly used for
the correction of malocclusion and
maxillomandibular deformities. Because it allows
for movement in all three planes, it is used to treat
class II and class III malocclusion, as well as
dentofacial asymmetries4.

Class III malocclusion is one of the most common
reasons for performing Lefort 1 osteotomy. It is
associated with maxillary hypoplasiaand is
commonly found in patients with orofacial clefts,
obstructive sleep apnoea (OSA), and maxillary
atrophy. Lefort 1 advancement is used for the
majority of the patients to correct their

malocclusion.

Lefort one osteotomy is used in combination with
bilateral sagittal split osteotomy (BSSO) in
correcting secondary maxillary defects seen in
asymmetrical mandibular deformities2. Patients
suffering from vertical maxillary excess or
deficiency can have the vertical height of maxilla
altered with Lefort one osteotomy.

Lefort one osteotomy is also used for conditions
other than malocclusion, including maxillary
atrophy and obstructive sleep apnoea3. Combined
with autogenous iliac bone grafts Lefort one
osteotomies have been used to rehabilitate the
atrophied edentulous mandible for
osseointegrated implants.

Surgical technique5

The patient should be positioned with his head
elevated 10 – 15 degrees in reverse Trendelenberg.
This prevents the pooling of the blood in the
cephalad direction. The head is not
hyperextended, this relaxes the soft tissue of the
face and best stimulates the upper lip drape over
the incisor in repose. Prophylactic perioperative
antibiotics are started.The nasotracheal tube
should be adjusted using the accordion extension
to eliminate pressure off of the ala rim.Prior to
the incision, the distance from the medial canthus
to the maxillary orthodontic arch wire between
the lateral incisor and the canine is measured on
the right and left side and recorded.

Fig.1 The vertical distance is measured from the
medial canthus to the arch wire between the
lateral incisor and the canine. This will be used
as a reference for the desired dental display.
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Exposure to the midfacial facial skeleton is
accomplished through an intraoral labial-buccal
mucosal incision well above the attached gingiva
from the bicuspid to the bicuspid region, leaving
an adequate mucosal edge of a minimum of 5–8
mm from the gingiva to facilitate final closure.
The upper lip vestibular frenulum should be
spared.

The anterior dissection is directed towards the
piriform aperture to expose the piriform rim. The
superior-lateral dissection starts with the
reflection of the mucoperiosteum to expose the
infraorbital neurovascular bundle.as it exits from
the infraorbital foramen.  The posterior dissection
is carried to the zygomaticomaxillary suture, the
zygomatic buttress, the pterygomaxillary fissure.

Fig 2 The incision should be made well above
the attached gingiva (5–8 mm) with a central
inverted V to spare the labial frenulum. This
will leave an adequate cuff of attached gingiva
for closure, and the central dart will help
maintain the midline of the lip to the central
incisor.

While the above exposure can be done quickly,
exposure of the anterior nasal spine, nasal piriform
aperture, and the intranasal cavity must be done
slowly and with care.The soft tissue is typically
more adherent and the surface topography more
complex. The piriform lip is thin, and the angle is
sharp. Not infrequently tearing of the nasal lining
occurs. A Cottle elevator is useful to initially elevate
the soft tissue proceeding from the lateral nasal

wall to the nasal spine and the mucosa from the
rim in this region with the elevator angled sharply
against the bone in the premaxillary region.

Fig.3. Begin carefully to expose the piriform
aperture with a Cottle elevator. It is easiest to
begin exposing the lateral nasal mucosa
followed by the nasal floor. It will be necessary
to expose the anterior nasal spine and the
junction of the anterior nasal septum and
vomer to elevate the nasal mucosa from the
septal-vomer region

Vertical reference points are placed on the
piriform aperture region and at the
zygomaticomaxillary buttress area. The osteotomy
should be 5 mm above the root apices. The root
of the canine is easily located by its prominence
and the fossa lateral to it. The osteotomy of the
classic LeFort I is marked from the lateral nasal
wall and continued laterally toward the molar
region. The osteotomy has a downward superior-
medial to inferiorlateral slope. The nasal septum
and vomer is separated from the maxillary crest
with a septal osteotome that is directed downward
and posterior. A finger is placed at the junction of
the hard and soft palate to ensure that the
separation is complete through the posterior nasal
spine by palpating the osteotome.

A reciprocating saw then is used to complete the
horizontal maxillary osteotomies proceeding form
the lateral nasal wall across the anterior maxillary
wall and through the posterior-lateral maxillary
wall. It is important to note that because of the depth
of the lateral nasal wall, the serrated portion of the
cutting blade cannot be visible when cutting the
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posterior aspect of the lateral nasal wall; otherwise
the posterior osteotomy will not be complete. (The
lateral nasal wall measures approximately 50 mm,
and the blade is typically only 25 mm in length).

Fig 4 Osteotomy is made with a reciprocating
saw from the medial maxillary (lateral nasal)
wall from posterior to anterior and then
anteriorly across the anterior maxillary wall.
The reciprocating saw is then redirected from
the lateral to medial completing the osteotomy

Without direct visualization; typically the
pterygopalatine disjunctionosteotome can be felt
to drops within the junction as it is placed into
position. It should be positioned parallel to the
occlusal plane and directed inferiorly, anteriorly,
and medially. The handle is held as lateral as
possible restricted by the buccal soft tissue. A
finger placed transorally behind the maxillary
tuberosity will facilitate the placement and verify
the separation as it is made.

Fig.5 Pterygopalatine disjunction is performed
with a curved osteotome. A finger is placed
transorally at the retromolar region to help
direct the osteotome. The osteotome is

positioned inferior to the fossa to minimize the
risk to vascular injury
Once the osteotomy is completed, the maxilla is
downfractured. When the osteotomy is complete,
the downfracture typically can be done with
digital pressure alone by placing the thumbs at
the base of the pyriform aperture. If there is any
significant resistance, it preferable to revisit the
osteotomy sites with the reciprocating saw and a
thin osteotome rather than apply more force and
use Rowe disimpaction forceps.

Then under direct visualization, areas of bony
continuity such as the perpendicular process of
the palatine bone and the pterygoid plate can be
completely separated from the maxilla using an
osteotome. Once the downfracture is completed,
the maxilla is mobilized from side to side
(rotational mobilization) and then anteriorly in the
sagittal vector with the use of a mandibular
channel retractor positioned behind the tuberosity.
Further mobilization can be accomplished by
placing a sharply turned (60° or 90°) elevator or
a “J” stripper at the junction of the hard and soft
palate helps mobilize the maxilla centrally.

Fig.6.Mandibular “J” stripper can beused at
the junction of the hard and soft palate to help
mobilizecentrally
Once the maxillary osteotomy is completed, a
prefabricated occlusal surgical splint is ligated to
the maxillary arch wire. The maxilla and mandible
are placed in maxillary-mandibular fixation with
dentalelastics. The dental elastic forces will
maintain the newocclusal relationship actively, as
opposed to a staticmaxillary-mandibular wire
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fixation.The position is confirmed by vertical
measurement fromthe previously marked
reference point to theorthodontic arch wire by
using a caliper.

Fig.13.The maxilla is then indexed to the
mandible with anocclusal splint and placed in
dental elastics.

In superior and posterior maxillary impaction
cases, any areas of bony interferences should be
removed. The removal of bone should be done
selectively to allow maximal bony contact for
stability with the use of rongeur. Additionally, the
nasal septum may need to be addressed, removing
bone along the vomer and resecting the nasal
cartilage base to prevent septal buckling. The
inferior turbinate may also interfere with the
impaction and need to be reduced.

Once the maxilla is fixed into position and the
occlusion is satisfactory, the anterior nasal spine
and the nasal aperture should be assessed in
relation to the final nasolabial angle and the alar
width as a consequence of the maxillary
movement. An alar cinch suture is placed to
control the width of the alar base. Suturing
technique which minimizes scarring is advised.
White suggested a muscle suturing technique to
reduce lip shortening. Suturing the transverse
nasalis muscle is important. V-Y closure of the
mucosa helps to maintain the lip length and the
exposed vermillion. The alar width and vermillion
height are maintained by this technique. This
procedure helps to prevent the flattened
appearance of the lip after superior and posterior
maxillary positioning.

MODIFICATIONS
Twist Technique” for Pterygomaxillary
Dysjunction in Le Fort I Osteotomy:
Successful mobilization of the maxilla during Le
Fort I osteotomy requires an effective separation
of the maxilla from the pterygoid process of the
sphenoidbone2. This dysjunction must be clean
and precise to avoid neurovascular complications
and potential skull base structures.a straight
osteotome was driven through the horizontal
osteotomy from the pyriform buttress back to the
junction of the posterior wall of the maxillary
sinus to the pterygoid plates. Subsequently, once
the osteotome was fixed at the pterygomaxillary
junction and underneath the zygomatic buttress,
it was rotated inwardly, thus provoking
downfracture of the maxilla.

Fig .7 Twist technique

The pterygomaxillary separation using “swan
neck” chisel allows the chisel to be directed from
posterolateral to anteromedial one, while the
curved handle of the instrument accommodates
the cheek (WIKKELING; TACOMA, 1975)7

LEFORT ONE OSTEOTOMY THROUGH
THIRD MOLAR SOCKET:
Maxilla is a cancellous bone wherein the
formation of the dimension of tuberosity is
dictated by the forming third molar.  The only
available evidence of influence of maxillary third
molar on Le Fort1 osteotomy in the literature is a
study by Cheung et al8. in 1998.They used
computerized cephalometric analysis and
computed tomography scans. They arrived at a
finding that the presence of maxillary third molar
influences the transverse angulations of the cut
through the tuberosity.
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MODIFIED LEFORT 1
The classic LeFort I addresses only the lower
maxilla and dentoalveolar aspects. To address the
deformity in patients with deficiencies of the
upper maxilla and zygoma, the osteotomy pattern
must be tailored to include the component parts
of the facial skeleton. From an intraoral approach,
the varying portions of the body of the zygoma
and zygomatic arch can be approached. In rare
instances when the orbital rim needs to be
included to correct a negative vector but not to
the degree of a LeFort III level, then a
transconjunctival approach is also needed to safely
and directly visualize the orbital rim and floor.

QUADRANGULAR LEFORT ONE
OSTEOTOMY
Quadrangular Lefort 1 osteotomy was first
described by Obwegeser9 as a Lefort one
osteotomy in which the osteotomy in which the
osteotomy was placed as high as possible from
the tuberosity area around the whole maxilla,
staying just beneath the infraorbital foramen.

HIGH LEFORT ONE OSTEOTOMY
This was first described by Kufner in 197110.
When the nasofrontal projection and the ocular
position are abnormal, main aesthetic components
to be addressed are the maxillo-mandibular
disproportion, the zygomatic bone and the infra-
orbital region. A combination of the Le Fort I
osteotomy and other additional procedures was
used frequently to correct these deformities. Due
to the fact of the aesthetic epicenter of the
zygomatic bone  placed is approximately 2 cm
laterally and 1.5 cm inferiorly to lateral corner of
the eye, the horizontal and posterior extension of
this osteotomy on zygomatic bone must be
posteriorly and superiorly located. .

Fig. 25 - A. Localization of Le Fort I high
osteotomy. B. Maxillary re-position and settled
with plate and screw. C. Frontal aspect after
the setting

THE MULTISEGMENTED LEFORT I
There are instances in which the dentoalveolar
arch must be surgically multisegmented to
coordinate the dental arches when it cannot be
achieved by orthodontic appliances alone. When
there is a transverse palatal width deficiency, the
interdental osteotomy is typically between the
central incisors resulting in a 2-segment LeFort
I.When there are multiple occlusal planes with
vertical/torquediscrepancies (differential between
the anterior and posterior dental arch) and/or
transverse width deficiency, then a 3-segment
LeFort I may be required with interdental
osteotomies either distal or mesial to the canine
teeth6.

COMPLICATIONS
Since decade’s orthodontist have shown an
increasing concern not only with the occlusion,
but also with facial esthetics. Lefort one
osteotomy is one of the most frequently performed
orthognathic surgical procedure these days. Due
to its technical ease, broad application to resolve
many functional and esthetic problems and
dependabilityof its results has made it a
workhouse of orthognathic surgery.
Complications in Lefort one osteotomy are often
attributable to inaccurate treatment planning,
improper surgical technique, and or failure to
appreciate the patient’s anatomy.  The various post
op complications associated with lefort one
osteotomy are as follows:

NEUROSENSORY DEFICIT
Lefort one osteotomy most often causes an
alteration in the sensation of the maxillary teeth,
buccal mucosa and the skin of face11. The
nasopalatine nerve, the anterior, middle and
superior alveolar nerves, and small terminal
nerves of thebuccal mucosa along the incision
lines between the 1st molar are always divided.
According to the type of injury and age of
patient,such nerve dysfunction may last from
several weeks to months. Fortunately these nerve
injuries are temporary but permanent injuries may
also occur.

Kahanberg and Engstrom found that sensibility
of oral mucosa to pin prick sensation was
markedly decreased inferior to vestibular incision
during the first two months after LeFort one
osteotomy but returned gradually and was re-
established by six months. Most commonly
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occurring after LeFort one surgery is paraesthesia
of branches of second division of trigeminal nerve.
This is a common condition affecting the upper
lip, nose, maxillary teeth, and palatal and alveolar
gingiva. it is often temporary and usually related
to compression , retraction or transection off the
infraorbital nerve during subperiosteal dissection.

DENTAL AND PERIODONTAL PROBLEMS
Damage to the teeth supporting bone or the
periodontium can be seen after lefort one surgery.
An osteotomy cut within 5mm of the apices of
the teeth should be avoided as this might lead to
devitilization of those teeth. However when
superior repositioning of the maxilla by more than
6mm is indicated , this margin of 5mm is not
always feasible because of the position of the
infraorbital foramen. Kahanberg and Engstrom
evaluated the postoperative effects of Lefort 1
osteotomy in relation to tooth sensibility. They
conclude that about 90% of teeth sensibility is
lost immediate postoperatively but gradually
returns by 18 months in almost all teeth.

MAXILLARY SINUSITIS
Possible explanations for postoperative maxillary
sinusitis following lefort 1 osteotomy were pre-
existing sinus disease or due to some nonviable
bone fragments left in the maxillary sinus. It has
been observed that careful manipulation of
surgical field, proper aseptic technique and
keeping sinus free from nonviable bone fragments
may help in preventing such postoperative
occurrence of maxillary sinusitis.

VASCULAR COMPLICATIONS
Bleeding after Lefort 1 osteotomies primarily
takes as epistaxis either anterior or posterior or
both. Isolated anterior epistaxis may be the result
of traumatic intubation procedure or secondary
to stripping the nasal mucosa off the underlying
nasal floor and septal area11,12. Haemorrhage from
both the nares is suggestive of an injury to an
artery posteriorly. The internal maxillary artery
and their branches,that is the sphenoplalatine and
the ascending palatine artery are most vulnerable
to damage in their course through the
pterygopalatine fossa.

UNFAVOURABLE FRACTURES
Examples of unfavourable fractures include
pterygoid plates fracture, sphenoid fractures, and
middle cranial fracture. Lanigan and Guest13 in

their investigations of pterygomaxillary
disjunction using curved osteotome have
described high fractures of pterygoid plates with
subsequent disruption of the pterygopalatine fossa
and possible fracture extending into the base of
the skull.

ASEPTIC NECROSIS
The risk of aseptic necrosis is increased with
multisegmentLefort 1 osteotomy and is unlikely
to occur with a one piece Lefort osteotomy.
Kramer et al13 in their study of 1000 patients found
that only 2 patients (0.2%) experienced an aseptic
necrosis of the alveolar process.

OPHTHALMIC COMPLICATION
Potentially ophthalmic complications include
decreased visual acquity, extraocular muscle
dysfunction, neuroparalytic keratitis and lacrimal
apparatus problems including epiphora.Bendor
Samuel et al reported a left occulomotor palsy
following Lefort osteotomy occurring as a result
of fracture of base of skull, leading to cavernous
sinus injury with probable thrombosis and carotid
cavernous fistula.

In an article by Bonanthaya and Anantha
narayanan14,15: unfavourable outcomes in
orthognathic surgery, nine cases of blindness have
been reported following orthognathic surgery.

MAXILLARY INSTABILITY:
Insufficient bone contact, insufficient bridging of
the defect and poor or improper fixation may lead
to maxillary instability postoperatively. After 4
weeks of intermaxillary fixation, slight movement
of the maxilla is normally noted, disappearing
once functional forces are applied to the maxilla.
Use of rigid fixation using miniplates, assuring
proper bone contact and maxillomandibular
fixation for 4-6 weeks can prevent these
complications to occur postoperatively. Use of
rigid fixation has also been reported to cause a
decrease in relapse rate post operatively.

AV MALFORMATION
Traumatic arteriovenous fistula [AVF] is an
abnormal communication between an artery and
the accompanying vein caused by an incomplete
laceration of both vessels. Most of the acquired
AVF cases involve internal carotid artery and are
more often secondary to blunt or penetrating
injury. Case report by GOFFINET, LAURE,
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TAYEB, AMADO16 [2010] reported the formation
of arteriovenous fistulas between the maxilla
artery and the venous malformation in a patient
who underwent a lefort one osteotomy, the
diagnosis of which was made by ultrasound
Doppler.

CONCLUSION
Based in literature review, the beginning of the
use of Le Fort I total osteotomy of the maxilla
technique, it can be concluded that, the
possibilities for the accomplishment of the Le Fort
Iosteotomy are vast, with basic importance for the
correct indication for each case. The soft tissues
that suffer to greater alterations because of the
execution of this surgical technique are the upper
lip and the nasal apex. The hemorrhage is the main
complication, mainly happened from the
maxillary artery and its terminal branches,
especially the descending palatine artery and
sphenopalatine artery. The LeFort 1 osteotomy is
a procedure used by maxillofacial surgeons to
correct a wide range of dentofacial deformities.
Because of its versatility and simplicity, it has
gained popularity for a wide range of uses. The
osteotomy can be performed quickly and
efficiently if appropriate preoperative and
intraoperative preparations are followed.
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INTRODUCTION
Primary teeth play the important role as natural
space maintainers till eruption of permanent
succedaneous teeth in addition to their role in
maintaining aesthetics as well as helping in
mastication. The most common orthodontic
problem encountered today is the crowding and
lack of space in the permanent dentition.[1] Early
loss of deciduous teeth causes drifting of adjacent
teeth into the space created which results  in
abnormal axial inclination, spacing between the
teeth and shifting of dental midline. This early
loss prevents the normal eruption and deviation
of their permanent successors from their normal
eruption pathways leading to malocclusion.[2]
Prevention of space loss in the deciduous and  the
mixed dentition prevents the development of
malocclusions in the later period, thereby reducing
or eliminating the need for later comprehensive
orthodontic treatment. Space management forms
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an integral part of preventive and interceptive
orthodontics.[1] Space maintenance is an
indispensable part of Pediatric Dentistry and is
the primary preventive orthodontic care that is
provided to avoid future dental malocclusions.

The term space maintenance was given by Sir JC
Brauer in 1941. He had defined space maintenance
as the process of maintaining a space in the dental
arch previously occupied by a tooth or a group of
teeth.A space maintainer is used to maintain the
space created by the lost deciduous tooth or teeth
till the eruption of their successors. [2]

The objectives of space maintainers are
preservation of primary tooth space after early
loss, integrity of the dental arches, normal occlusal
planes and to aids in esthetics& phonetics in case
of anterior space maintainer. A successful restored
carious tooth is the best space maintainer. [2]
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Careful considerations of thevarious factors
affecting planning of space maintainers must be
checkedin selecting a space maintainer.
Radiographic and space analysis should be
considered before placing a space maintainer.[2]

Requisites of a space maintainer[2]
1) Should maintain mesio-distal width of lost

tooth

2) Simple, easy to fabricate and cost effective

3) Should restore function and prevent over
eruption of opposing teeth

4) Should be strong enough to withstand the
functional forces

5) It must permit maintenance of oral hygiene

6) It must not restrict normal growth and
development which take place during the
transition from deciduous to permanent
dentition

Planning for Space Maintenance
The following considerations are important when
space maintenance is considered after the
untimely loss of primary teeth [3]:

1. Time elapsed since loss-Space closure usually
takes place during the first 6 months after the loss
of the tooth. When a primary tooth is extracted or
exfoliated, all factors indicate the need for space
maintenance, it is best to insert an appliance as
soon as possible.

2. Dental age of the patient-Gron studied the
emergence of permanent teeth based on the
amount of root development as viewed on
radiographs, at the time of emergence. She had
found that teeth erupt when three-fourths of the
root is developed, regardless of the child’s
chronologic age.The decision to give a space
maintainer can be assessed based on the root
formation of the succedaneous teeth.

3. Amount of bone covering the unerupted tooth
–Predictions of tooth emergence based on root
development and influence of the time of primary
tooth loss are not reliable, if the bone covering

the developing permanent tooth has been
destroyed by infection.[3] In such a situation the
emergence of the permanent tooth is usually
accelerated. If there is bone covering the crown
of the tooth, it may be readily predicted that
eruption will not occur for many months, a space-
maintaining appliance is indicated. A guideline
for predicting emergence is that erupting
premolars usually require 4-5 months to move
through 1mm of bone as measured on a bite-wing
radiograph.

4. Sequence of eruption of teeth- the dentist
should observe the relationship of developing &
erupting teeth adjacent to the space created by
the untimely loss of a tooth. Same situation exists
if the first primary molar is lost prematurely and
the permanent lateral incisor is in active state of
eruption. The eruption of permanent lateral incisor
will often result in a distal movement of primary
canine and an encroachment on the space needed
by first premolar. This condition is frequently
accompanied by a shift in midline towards the
area of the loss.

5. Delayed eruption of the permanent tooth- In
case of impacted permanent tooth, it is essential
to extract the primary tooth, construct a space
maintainer & allow the permanent tooth to erupt
at its normal position. It is advisable to incorporate
an occlusal stop in the appliance to prevent supra-
eruption in the opposing arch, if the permanent
teeth of the opposing dentition have erupted.[3]

6. Congenital absence of the permanent tooth-
If permanent teeth are congenitally absent, the
dentist should decide whether it is wise to hold
the space for many years until a fixed replacement
could be provided or if it is better to allow the
space to close. If it is decided to hold the space, a
suitable space maintainer is to be delivered.

7. Presentation of problems to parents–An
informed consent must be obtained and parents
should be explained aboutproblems of premature
loss of teeth and its resultant potential space loss.
They should also be made to understand the need
for space maintenance.
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Types of space maintainers
I.Space maintenance for missing primary
molarsand canines
1. Band and loop space maintainer: The band
and loop space maintainer are indicated for the
premature loss of unilateral or bilateral maxillary
or mandibular deciduous molars. It adjusts easily
to accommodate changing dentition.Maintenance
ofspace necessary to hold the second primary
molars in position, especially as the first
permanent molars erupt and create forces which
otherwise would move the primary molars
forward.[4,5]

It consists of a band around one teeth adjacent to
the edentulous area and a 0.032’’ or 0.036’’
stainless steel wire loop that forms a  loop from
soldered attachments on the buccal and the lingual
surfaces of the band to the tooth, on the other side,
of the edentulous space.The band is usually placed
on the tooth distal to the extraction space. The
contour of the loop should be close to gingival
contour positioned just above the contact area
with the arms of the loop placed in the junction
of middle and cervical third. The final width of
the loop should be wide enough approximately
7-8mm to allow eruption of premolar inside the
loop. [3]

Modifications of band and loop space maintainer
include crown and loop, crown-band and loop,
reverse band and loop, bonded band and loop,
band and bar, long span band and loop.

Band and loop space maintainer

There are some problems with this appliance, with
loss of cement being the primary reason for failure.
Other complications associated with band and loop

space maintainer includes caries resulting from
cement loss, appliance displacement with wire
embedding into gingival tissues, and an inability
to control for rotations or tipping of abutment teeth.
Other disadvantages are the laboratory cost and the
chair time for the two appointments associated with
fabrication and delivery. [5]

2. Lingual holding arch: It is indicated in
bilateral loss of the deciduous posterior teeth, in
mandibular arch, especially if the permanent
mandibular incisors exhibit crowding. [6]

Lingual arch space maintainer

There are also disadvantages to the lower lingual
holding arch: [7]

If lingual arch space maintainer is placed before
the loss of the primary incisor teeth, lingual wire
may interfere with eruption of the permanent
incisors, which may migrate facially from a
lingual position during development. It has also
been suggested that the lower lingual holding arch
causes proclamation of the lower incisors, which
has led some clinicians to suggest avoiding
contact of the lingual arch with the mandibular
incisors. However, the retruded wire position is
expected to reduce the ability of the arch to resist
mesial movement of the permanent molars.
Another disadvantage is that the preservation of
the leeway space may cause an increase in the
prevalence of second molar impactions. The lower
lingual holding arch also has various designs. The
recommended wire size for the lingual arch ranges
between 0.032 and 0.036 inches in diameter.

In addition to the laboratory fabricated custom
design, the lingual arch appliances is also
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available in premade forms. One variation isthe
prefabricated wires designed to fit inhorizontal
tubes welded to lingual surfaces of the molar
bands adapted. Another variation has the lingual
arch wires designed to fit into vertical tubes.

3. Nance arch holding appliance: It is indicated
in situations where premature bilateral loss of
maxillary primary teeth is present or when leeway
space must be preserved. It is similar to fixed
lingual arch appliance except that it is used in the
upper arch and there is an acrylic button in the
rugae region. [6]

Nance holding arch space maintainer

4. Transpalatal arch: It is also known as the
Goshgarian arch, is similar to the other fixed
bilateral appliances.[6]

It is indicated in situations where premature
unilateral loss of maxillary primary teeth is present

Transpalatal arch space maintainer

The advantage of TPA over the Nance appliance
is reduced food impaction and plaque retention
as well as improved soft tissue compatibility. TPA
also has some orthodontic benefits by providing
some resistance to molar extrusion and allowing
orthodontic tooth movement mild dental
expansion, derotation, and some torque.

5. EZ space maintainer: EZ Space Maintainer
(Ortho Technology Inc.) It requires no
impressions, no laboratory construction, and can
be directly bonded during one in-office visit. It is
a cost-effective, less time-consuming appliance
than traditional space maintainers. It is more
aesthetic, hygienic, simple and easy to use. It
provides easy maintenance of the mesio-distal
dimension of any lost, deciduous teeth and can
be used as an adjustable appliance by using the
NiTi coil included to regain some space.[4]

EZ space maintainer

6. Fiber-reinforced space maintainer: This is
intended to take only one appointment with no
laboratory procedures. The appliance consists of
composite reinforced with polyethylene or glass
fibers direct bonded to the buccal and lingual
surfaces of the abutment teeth.[8] Some studies
have shown this alternative to be comparable in
success rate to the band and loop. Others suggest
longevity of just 5–6 months. Failures primarily
involve debonding at the enamel composite
interface.[8]
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Fiber-reinforced space maintainer

II.Space maintenance with loss of second
primary molar before eruption of first
permanent molar

1. Distal shoe space maintainer/ Intra- alveolar
appliance:It is indicated when the primary second
molar is lost before the eruption of the permanent
first molar.The distal shoe appliance provides
greater control of the path of eruption of unerupted
permanent first molar and prevents undesirable
mesial migration.[6]

Distal shoe space maintainer appliance consists
of a molar band or a stainless steel crown that is
adapted to the primary first molar with a wire loop
extending over the extraction space/ site. There
is an additional extension (of either wire or a metal
guide plane) that extends subgingivally to contact
1mm below the mesial marginal ridge of the
unerupted permanent first molar. The length of
distal extension should be the approximate with
of primary second molar.[3,6] A radiograph is
taken with appliance in place prior to cementation
to verify the position of the distal extension.

Cementation is done on the day of extraction of
the second primary molar.

Distal shoe is contraindicated for those patients
with systemic diseases that affect the healing
process or cardiac anomaly patients requiring
antibiotic prophylaxis.[4]

Distal shoe space maintainer

III. Space maintenance for primary and
permanent incisor area
1. Groper appliance or the pedi partial
appliance: This also has a very specific indication
as a replacement for missing maxillary
incisors.This pedi partial/groper’s appliance
althoughprimarily used for esthetic purposesas the
early loss of incisors results only in minimal/very
less space loss, this appliance can also be used
for cases, in which posterior teeth are lost in
addition to the incisors.[4]

Groper appliance or the pedi partial appliance
Pre-Op and Post-Op

2. Pin and tube space maintainer: It is a fixed
type of space maintainer used in cases where there
is early loss of primary incisors. [5]

IV. Space maintenance for areas of multiple
tooth loss
1. Removable partial denture/ Functional space
maintainer: It incorporates functional units like
artificial teeth in an acrylic plate. It helps in
mastication in the posterior region, improves
esthetics in the anterior region, prevent abnormal
speech and tongue habits[3].

 Functional space maintainer
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2. Simple acrylic plate: non-functional space
maintainer [9]

It doesn’t incorporate functional units like teeth
and consists of an acrylic plate only extending
the edentulous span.

Pre-Op and Post- Op of non-functional space
maintainer

Advantages of removable space maintainers [7]
· Permits better maintenance of oral hygiene
· Maintains or restores vertical dimension
· Helps in keeping the tongue within its

boundary
· Easy to fabricate and requires less chair side

time
· Can be made aesthetic by incorporating teeth

Disadvantages of removable space maintainers [7]
· Patient compliance is necessary
· Appliance may be lost or broken
· It restricts the lateral growth of the jaw if

clasps are incorporated
· It may irritate the soft tissue

Failuresof space maintainers[10]
For each clinical situation, in which an early tooth
loss may be experienced, more than a single space
maintainer may be considered appropriate.
Therefore, potential for longevity should be
assessed when determining the best option for
each situation.

1. Loss of abutment teeth prior to eruption of the
successors of the missing tooth being maintained-
In such situation, some appliances may need to
be replaced by different variations as the dentition
develops.

2. As for failure of space maintainers, one of the
most common reasons is cement loss. Cement loss
ranges from 15% to 36% of space maintainer

failures and is more common with the band and
loop space maintainer than with the lower lingual
holding arch or Nance appliance.

3. Breakage at the solder joint, which has variable
failure rates.

4. Splitting of bands is also seen with a higher
incidencebeing recorded in literature with the
lower lingual holding arch than the Nance
appliance or the band and loop. The most common
failure of the band and loop can be addressed by
simply recementing the loose or displaced
appliance as opposed to remaking a broken fixed
bilateral appliance, many would conclude that the
band and loop has less complications, making it
a more common choice for space maintenance.

Ongoing Monitoring and Evaluation of In Place
Space Maintainers[10]
Follow-up should be done at regular intervals.
Sufficient clinical retention of the appliance
should be evaluated along with soft tissue health
also being monitored.The intra-oral radiographs
should be taken at appropriate intervals to evaluate
the eruption status of the permanent tooth/teeth
for which a space maintainer has been placed.
When the tooth is visible or erupting between the
wires of loop, it is time for removing the
maintainer. Also, if one of the deciduous teeth
supporting the appliance sheds/exfoliates, the
space maintainer should be removed.

Conclusion
The best space maintainer is a well maintained
primary tooth retained in the arch till their
permanent successors erupt. But when these
important natural space maintainers are lost
prematurely, it is essential to implement a space
management strategy. Appropriate space
management therapy can save a child from
esthetic and functional disfigurement and save a
family from lot of financial expenditure in later
orthodontic treatment costs. The dentist must
review the variables/ factors and re-evaluate his/
her decisions according to the dynamic
development of the patient’s dentition and plan
space maintenance accordingly.
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INTRODUCTION
Local or systemic factors are responsible for
delayed wound healing1. Generally local factors
dominate in such situations, which include
dislodged blood clot, foreign bodies, excessive
trauma etc. While decreased immune response is
the most common systemic condition that is
usually attributedfor non healing/ delayed
healing,systemic malignancies are often
overlooked as a causative factor since the chances
are often rare2.

CASE REPORT
Clinical presentation
58 year old female patient reported with complaint
of non-healing extraction wound of 10 days
duration with soft sprouting growth from the
extraction socket.

Fig1: Pre extraction IOPA x-ray

Non-Healing Extraction Wound
– A Case Report
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Case Report

Abstract Usually healing of extraction wound is an uneventful process. But delayed healing is not of a rare
occurrence and there are diverse etiological factors responsible for non-healing. This article presents
a case report of a non-healing extraction socket, with an unusual etiologic factor.

She gave a history of pain related left lower first
molar due to caries. An IOPA x-ray was taken (Fig.
1) and she was advised dental extraction. The
extraction was normal with minor bleeding which
arrested after suturing and a pressure pack. Suture
removal was done 7 days later and she was totally
asymptomatic. 3 days later a soft tissue mass
developed from the extraction socket with
occasional bleeding. She consulted her dental
surgeon for this. Initially it was suspected to be a
granulation tissue, but the texture and appearance
was totally different from a healthy granulation
tissue. Eventually the growth enlarged to a
massive sprouting one (Fig.2). Patient also
reported difficulty in closing mouth with mild
paraesthesia. For this the patient was refereed to
us for further examination and treatment.

She was a tailor by profession. There was
no relevant past history other than history of
hyperlipidaemia for the past 7 years for which she
was under regular medication. General
examination revealed a moderately built,
moderately nourished lady with no anaemia,
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cyanosis or clubbing.

Fig 2: Sprouting mass in the extraction socket
Investigations
An OPG was taken which was apparently normal
(Fig.3).

Fig 3: Post extraction OPG
Doubtful of weak immune response, random and
fasting blood sugar examination were done which
were apparently normal. Later HbA1c estimation
was also done to estimate the diabetic control.
The report was also within normal limits.
Haematology test was done subsequently.  The
report also showed all parameters within normal
limits except for the following values (Table 1):-
increased WBC count, lymphocytosis, elevated
ESR, reduced platelet count and PCV value

PARA PATIENT NORMAL
METER VALUE RANGE
WBC 37,100 cells/ 4,500-11,

cumm 000 cells/
cumm

Lymphocytes 53% 20-40%
ESR 110mm/hr Male    <10

Female<20
Platelets 50,000cells/ 1.5-4.5 lakh

cumm cells/cumm
PCV 29% 36- 48%

in females

Table 1- Showing abnormal haematological
parameters
The possibility of a haematological malignancy
was suspected and the patient was referred to a
tertiary care centre. Following bone marrow
biopsy and blood smear report a final diagnosis
of B- lymphoblastic leukaemia was made. This
was later confirmed with other tests.

The patient was treated with chemotherapy, but
succumbed to the disease after one month of
diagnosis.

DISCUSSION
Chronic lymphocytic leukaemia usually produces
no oral manifestations. It usually having a slow
progression. This disease affects adults and
doesn’t occur in children. Usually females are
affected more than males3. And the peculiar
feature of this type of leukaemia is that the patient
may not feel any symptoms until the later stages
of disease. The B lymphoblastic leukaemia affects
B lymphocytes. It is the most common type of
all. It is an aggressive type of leukaemia with very
poor prognosis. Although in most cases it cannot
be cured, early diagnosis and treatment can help
the patient live longer ³,4

CONCLUSION
This case report highlights the need of a proper
history, clinical examination,investigation and
referral system for extraction wounds which fail
to heal by conventional treatment modalities5.Non
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- healing of extraction site even after two weeks
is of diagnostic importance since it may raise
suspicions of a malignant lesion. There are diverse
etiological factors for delayed healing and
ingrowth of tissues in the extraction socket. All
the ingrowths should not be considered as a
normal granulation tissue. Before curettage of
such lesions a proper history, clinical examination
noting the texture and appearance of the tissueand
necessary investigation should be considered.
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INTRODUCTION
The soft tissues around the mouth are as important
as the color and position of the teeth in
determining a person’s smile. One of the essential
features for an aesthetically pleasing smile line is
that the free gingiva between upper lip line and
superior incisive collar must not be more than
2mm. An excessive gingival show leads to
lowered self-esteem and is aesthetically
debilitating especially in female patients(1).
Increased gingival show could be because of
skeletal discrepancy, decreased lip length,
decreased teeth length, gingival hypertrophy or
hyperactivity of Lip elevators(2).

Treatment for gummy smile varies depending on
the cause. Crown lengthening, Gingival
contouring, Lip repositioning, Maxillary
repositioning by Orthognathic
Surgery,BOTOX® Cosmetic injections are some
of the modalities.

Gummy Smile correction with BOTOX®
Cosmetic – A case report
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Case Report

Abstract Peripheral Ossifying Fibroma is a gingival overgrowth most commonly seen in maxillary anterior regions
with a female predilection. It is characterized by a high degree of cellularity usually exhibiting bone formation,
although occasionally cementum-like material or rarely dystrophic calcification may be found.  Here we
report a case of peripheral ossifying fibroma in a 50 year old male patient. Treatment included complete
excision of the growth with root planning of the adjacent teeth to remove local irritants.
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BOTOX® Cosmetic is a trade name for
Clostridium botulinum type A neurotoxin
complex obtained from the Clostridium
botulinum bacterium, marketed by Allegran. It is
approved in more than 70 countries for most of
its indications.(3) With age and stress,
hyperactivity of muscles in forehead, around the
eye, and lips create horizontal wrinkles in
forehead, Glabellar lines between the brows,
Crow’s feet around corners of the eyes. Injecting
BOTOX® into an area, temporarily relaxes the
muscles responsible for wrinkling, giving the
face a more relaxed and pleasing
appearance(4).Apart from Cosmetic correction
of facial wrinkles, BOTOX® has therapeutic
applications in correction of Strabismus,
Platysmal muscle banding, TMD Pain, Brixism
and facial pain(5).

This is a case report of a Gummy Smile corrected
with the help of BOTOX®
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Case Report
A female patient aged 27, reported to Priority
Clinic at Pushpagiri College of Dental Sciences
complaining of high gingival show on smiling and
slight difficulty in closing lip (Fig 1). On
examination, her facial profile was within normal
range. Lateral Cephalometric analysis revealed
that there is a mild vertical maxillary hyperplasia.

Figure 1Pretreatment Gummy Smile

She was advised Orthognathic Surgery (Lefort I
Vertical Impaction). Patient exhibited her concern
that she would like to avoid a surgery and that
her marriage is scheduled next month. After
discussion with the patient, two alternative
treatment options were given. Plan A: BOTOX®
Cosmetic Injections for high smile line, the
advantage being that it is a fairly non-invasive
procedure, temporary effects were in the effects
fades off after around 6 months. Patient has an
option to avoid subsequent injection or can
continue using it. Plan B: Lip Repositioning under
LA, the advantage being that it’s a permanent
option only second to Orthognathic Surgery.
Considering the proposed marriage dates, patient
elected to avoid surgery at present and opted for
Plan A (BOTOX® Cosmetic)

Photographs are taken for documentation and
comparison with post operative pictures.

4 International Units of BOTOX® Cosmeticwas
injected into Superior LabiiAlequeNasi muscle in
equally divided dose (2 IU on each side) under
Sterile condition with Insulin Syringe (Fig 2& 3).

Figure 2 Injection into
LevatorLabiiSuperiorisAlaequeNasi (Right)

Figure 3 Injection into
LevatorLabiiSuperiorisAlaequeNasi (Left)

There is no need for an Topical anesthesia or a
local infiltration with Local Anesthetic. The
proposed site (2mm lateral to the alar base of nose)
is selected for injection. This corresponds to the
confluence of fibres of Levator Labii
Superiorisalaequenasi, the levatorlabiisuperioris
and the zygomaticus major muscle. The 10mm
diffusion radius of Botox ensures that it spreads
uniformly to these muscles. An explorer or a probe
placed gently over the site and checking for
movement upon smiling may help in confirming
the site.
The patient was then examined one week
following injectionand postoperative photographs
were taken. The gingival exposure was found to
be noticeablyreduced and smile line greatly
improved (Fig 4). Since the patient was happy
with the result, subsequent administration was not
required.
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Figure 4 Comparison with Pre & Post
treatment

Discussion
For arriving at a proper treatment plan, GUMMY
SMILE may be classified based
onetiopathogenetical factors, namely Dento-
gingival gummy-smile, if there was an
alteredpassive eruption of teeth; Muscular gummy
smile, if there was a hyperactivityof upper lip
muscle and the zygomaticus major muscle;Dento-
alveolar gummy smile, if there was an
excessivevertical descent; Mixed gummy smile,
if more than one of these conditionsappeared.(6)
The treatment option varies depending on the
etiopathogenesis. For a dento gingival gummy
smile - altering the crown size (Crown
lengthening), Gingivoplasty is beneficial.
Muscular gummy smile may be corrected by
Surgical procedure where scarring or stricture
helps prevent muscle movement. Botox is an
excellent choice (within constraints of its
limitation). Dentoalveolar gummy smiles is best
treated by Orthognathic Surgery. In our case, a
dentogingival gummy smile was corrected
successfully by BOTOX® Cosmetic.

Botox was ûrst used for treating facialwrinkles
and aging skin in 1988, but itswidespread
cosmetic use did not occuruntil the mid-1990s.
BOTOX® Cosmetic is routinely used in treatment

of Facial Wrinkles,  namely Glabellar lines/ Frown
lines, horizontal forehead lines, lateral canthal
lines/crow’s feet, platysma bands and perioral
lines. It is used in masseteric & temporalis muscle
hypertrophy. Therapeutic applications of
BOTOX® Cosmetic includes focal dystonias,
TMJ dysfunction, bruxism, sialorrhea,
hyperhidrosis (5)

Mode of action of Botox:
BOTOX® Cosmetic is a protease that temporarily
produces chemical denervation of skeletal muscle
by blocking the Ca+2 – mediated release of
acetylcholine from nerve endings of alpha and
gamma motor neurons. It produces a transient
dose dependent weakening of the muscle activity
making it non-functional without any systemic
effects (5)

Once the effect weans off, there is sprouting of
new axonal terminals, which results in synaptic
regeneration and the reestablishment of
neuromuscular transmission (5)

Clinical effect usually occurs in approximately
3–7 days (typically seen after 1–3 days) after
administration. Maximum effect is seen at the end
of 2 weeks and full nerve recovery occurs in 3 to
6 months (5)

The Clostridium botulinum bacterium produces 7
distinct toxins (A to G). Botulinum toxin A
(BOTOX®) causes paralysis by inhibiting
acetylcholine release at the neuromuscular
junction. This is accomplished in 3 steps.

• First, the toxin binds the nerve.
•  Second, the toxin is internalized into the nerve.
• Third, the toxin is cleaved by internal proteolytic
enzymes, and the degradation byproducts interfere
with the normal process of vesicle fusion to the
plasma membrane. This results in the inhibition
of the exocytosis of acetylcholine.

The toxin requires 24-72 hours to take effect. In
very rare circumstances, some individuals may
require as many as 7 days for the full effect to be
observed. The dose of the toxin is measured as 1
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standard unit.  There is no loss of sensory feeling
at all during the time that botulinum toxin A is
effective. Once these motor nerve endings are
interrupted, the muscles cannot contract. When
the muscle does not contract, the dynamic motion
that causes wrinkles in the skin will then cease.
BOTOX® Cosmetic is contraindicated in
Pregnancy, Lactation, History of reaction to toxin
or albumin, Preexisting motor neuron disease (eg,
myasthenia gravis, Eaton-Lambert syndrome,
neuropathies), Age younger than 12 years,
Infection at the injection site, Coincident
administration of aminoglycosides can potentiate
paralysis (relative contraindication)

• Pre treatment data: A detailed history
(including prior facial surgical procedures) and
medication review are undertaken. Pre-op
photographs are to be taken. A close-up
photograph that isolates the area of interest should
be taken, as well as a full-face photograph.
Photographs are taken at rest and during muscle
contraction.

• Physical examination includes, identification
of prior facial surgical sites, the assessment of the
thickness of the skin, and the quality of the skin.
 Ahn et al note that thicker skinned patients often
require higher doses. Patients with larger muscles,
such as men, also require higher doses of
BOTOX®.(3)

Diffusion of BTA is approximately 10 mm (7).
This fact may be used in determining the best
possible site selection, taking into consideration
the muscles present in the region.

Despite the fact that this methodology only
provides atemporary solution, the psychological
beneûts of such anintervention in patients who
are forced to live with what they consider an ugly
and invalidating (8)is immense (8).

However, the temporary nature of this aesthetic
procedure, as well as its potential complications,
though mild and transitory, indicate that patients
be selected carefully. It is very much necessary to
communicate with the patient about the mode of

action and that it is still possible for the patient to
raise the lips to pretreatment levels forcibly if they
want to.

The patientmust be informed as to the duration
of the effect of botulinon the tissues, the potential
necessity of repeating the procedure,and the
possible complications that can arise after
itsinjection into the perioral muscles. Hence it is
vital that theclinician make the patient sign an
informed consent documentwhich is speciûc for
treatment with Botulinium toxin, and it is likewise
indispensable that the patient be examinedin the
weeks following the intervention(9)

Summary & Conclusion:
In many cases Botox is used as an aesthetic
procedure, it can also be used as a therapeutic.
Botulinum toxin A treatment by its nature is a
temporary treatment and when the treatment
effects are gone, they are gone completely. This
temporary effect is both an advantage and a
disadvantage. Careful case selection and proper
dosing techniques can produce remarkable and
subtle changes in the patient.
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INTRODUCTION
Oro-antral communications and fistulas (OACs
& OAFs) are frequently encountered
complications after molar tooth extractions. Oro-
antral communication is an unnatural
communication between the oral cavity and the
maxillary sinus whereas an oroantral fistula is an
epithelialized pathological communication
between the oral cavity and the maxillary sinus.
It develops when the oro-antral communication
closure fails, remains patent and gets
epithelialized. There is migration of oral
epithelium into the defective area which usually
occurs when the perforation persists for at least
48-72 hours. These complications occur most
commonly during extraction of upper first and
second molar. The major reason is the anatomic
proximity or projection of the roots within the
maxillary sinus.1 Some of the methods that are
being employed in the repair of OAC include

Prosthodontic Management of Oro-Antral
Fistula Using an Obturator – A Case Report
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Case Report

Abstract Oroantral fistula (OAF) is the sequalae of untreated  Oroantral communication (OAC).The most common
reason for an OAC to occur is the extraction of posterior maxillary teeth, usually the first or second molar.
This article explains a clinical case of closure of this pathologic condition through prosthodontic management
byusing an obturator to close the defectdue to the failure of primary closure.
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buccal, palatal, and nasolabial flaps.

When primary closure of the defect fails, closing
these communications prosthodontically is
important to avoid contamination by food and
saliva that could lead to bacterial infection and
impaired wound healing.

CASE REPORT
A 29 year-old male reported to the Department of
Prosthodontics with a chief complaint of
regurgitation of fluid from the nose while drinking
water. Patient’s past dental history revealed that
he had undergone extraction with the molar (26)
region 5 days before.

On intra-oral examination, an oro-antral fistula
in the left back tooth region of about 4 mm in
diameter was observed (figure 1). Primary closure
was performed and it was failed. Therefore, the

Corresponding Author:
Pranathi Rajesh
PG Resident, Department of Prosthodontics and Crown & Bridge, Pushpagiri College of Dental Sciences, Thiruvalla. E-mail:



Vol.-1  |  Issue - 2  |  2021 April - June  |  International Journal of Advanced Dental Science and Research   |  Page - 117

treatment of choice was to close the oro-antral
fistula by giving an obturator prosthesis. A primary
impression was made using an irreversible
hydrocolloid impression material (Tropicalgin
Zhermack Chromatic alginate) and was casted
using Type III dental stone (Goldstone Green)
(figure 2). On the cast, block out of the defect
was done using Type III dental stone. A wax
pattern was made covering the defective region
and retentive clasps were given on second
premolar and second molar.

The prosthesis was fabricated (figure 3) using heat
cure acrylic resin (DPI Heat Cure Powder Denture
Base Material).

The prosthesis was inserted (figure 4) and post
insertion instructions were given to the patient.
Periodic follow-up of the patient was done.

Figure  1 : Oroantral fistula in 26 region

Figure  2 : Maxillary cast with the defect
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Figure  3 : Obturator prosthesis

Figure  4 : Intra oral view after inserting the
obturator prosthesis

DISCUSSION
Closure of OAF is a significant problem
considering the undesirable consequences of sinus
infection, inability to perform implant
rehabilitation or pre-implant surgical procedures.

At the time OACs develop, if the sinus is not
infected and a normal blood clot formation is seen
within the socket, spontaneous closure is most
likely to occur. However, spontaneous closure is
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put at risk by perforations that are more than 4
mm in diameter, socket depth greater than 5 mm
or soft tissue damage at the gingival margin.1

The success rate of immediate closure of acute
oro-antral defects has been reported to be as high
as 95%, but secondary closure of OAFs has only
a low success rate of 67%.1

CONCLUSION
It is possible to close an oroantral communication
or fistula by different methods with particular
emphasis on choosing the most relevant technique.
A comprehensive clinical and radiographic
examination and consideration of the patient
history serve to assess the severity of the OAC and
the patient’s treatment requirements.3 Treatment
modalities to repair the oro-antral defects include
soft tissue flaps, with or without autografts or
alloplastic materials. The buccal flap is suitable
when the alveolar ridge is very resorbed.4 The
palatal flap is a good option for repairing OACs,
more likely for defects in the premolar area.1

The treatment we plan should always be
individualized and carefully planned to avoid
failures.
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