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Editorial

The Editor of the “ UPDATES IN DENTISTRY” had the audacity to publish my views from dentistry. As I
write this column, we are living under the shadow of the corona-virus pandemic. The morbidity and
mortality statistics are truly frightening at this point and are supposed to get much worse. Amidst this
pandemic, this journal continues its normal publication schedule, thanks to the production team they are
doing right now in the face of this global crisis.

With the concern of infection control in health care settings, personal protective equipments (PPE) have
been given to many individuals. American Dental Association advised all the dental practices to cease non-
emergent in-person care to reduce the infection rate and started to rebuild stockpiles of PPE for health care
providers.

Many people today enjoy excellent oral health and are keeping their natural teeth throughout their lives. But
for some, caries are still the most prevalent chronic disease of childhood. Too many people mistakenly
believe that they need to see a dentist only if they are in pain or something is wrong.

Dentistry promotes continuity of care that is comprehensive, convenient, cost effective and efficient. Their
responsibilities include diagnosing of oral diseases and promoting oral health and its prevention. Even the
routine procedures such as tooth extractions, preparing and placing fillings, carry potential risks of
complications such as infection, temporary or even permanent nerve damage, prolonged bleeding, pain etc.
Dentists can spot early warning signs in t he mouth that may indicate disease elsewhere in the body. Regular
dental visits and care will help maintain and improve optimal health throughout their lifetimes.

With people around the world wondering what the future will hold after this pandemic, I remain confident
that our profession will not only survive but thrive. My confidence is even deeper, with a passion for
symmetry, perfection and beauty to unlock each patient's epitome of a perfect smile.

Going forward with the most rewarding thing, the patient's happiness and satisfaction and the stability of

the results.
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Dr. Sandeep Kumar

Editor in chief

Director Principal
Professor & Head
Department of Prosthodontics
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A Case Report

ADVANCING SMILE AESTHETICS: LASER-ASSISTED GINGIVAL DEPIGMENTATION A-CASE REPORT

Dr. Sajan, Dr. Rajni Aggarwal, Dr. Archana Bhatia, Dr. Anmol Kaswan, Dr. Ruchika

ABSTRACT

Gingival pigmentation, while physiologically benign, can pose an
aesthetic concern, particularly in individuals with a high smile
line. Laser-assisted gingival depigmentation has emerged as a
minimally invasive, effective approach to addressing this issue.
This case report details the treatment of a 30-year-old female
patient presenting with diffuse melanin pigmentation across the
maxillary and mandibular gingiva. A diode laser (Biolase, 940
nm) was utilized in a stepwise approach to remove the pigmented
epithelium. The procedure was bloodless, with no discomfort
reported, and rapid healing observed within one week. At the
three-month follow-up, the gingiva retained its aesthetic
appearance without recurrence. The diode laser's precision,
reduced postoperative complications, and enhanced patient
satisfaction highlight its utility in aesthetic periodontal
procedures. This report underscores the transformative potential
of diode lasers in achieving predictable and long-lasting
depigmentation outcomes.

INTRODUCTION

The health and aesthetics of the gingiva are vital components of an
appealing smile, complementing the lips, teeth, and facial
structure . Gingival pigmentation, a natural phenomenon, varies
widely among individuals and correlates with cutaneous
pigmentation. Similar to skin color, gingival pigmentation ranges
from light pink to dark brown or black, differing across ethnicities
and geographical regions. Melanin pigmentation in the gingiva is
observed in all ethnicities'. Gingival color is determined by
factors such as epithelial thickness, vascularity, keratinization,
and the presence of pigments, primarily melanin. This brown
pigment is produced by melanoblasts in the basal layer of the
gingival epithelium, where it becomes interspersed among
epithelial cells. The gingiva is one of the most commonly
pigmented areas of the oral mucosa’.

Often referred to as physiological or racial pigmentation, gingival
hyperpigmentation is considered a benign genetic trait observed

in individuals of all ages and genders. It is more prevalent in

individuals with darker skin tones and may also occur in
association with systemic conditions like Addison's disease,
Peutz-Jeghers syndrome, and neurofibromatosis. Although non-
pathologic, pigmentation can become an aesthetic concern,
especially for individuals with a high smile line.

Gingival depigmentation is a cosmetic periodontal procedure
aimed at reducing or eliminating hyperpigmented areas to
enhance smile aesthetics. It is an elective treatment chosen by
patients concerned about their appearance, as it has no direct
clinical indication. Techniques for depigmentation include
chemical methods (e.g., phenols and ascorbic acid), surgical
approaches (scalpel surgery, gingival abrasion), and advanced
modalities such as free gingival grafting, acellular dermal matrix
allografts, electrosurgery, cryosurgery, and laser therapy’.

Among these methods, laser-assisted depigmentation has
emerged as a preferred option due to its minimally invasive
nature, precision, and superior patient outcomes. Diode lasers, in
particular, are highly effective in targeting melanin-rich tissues
while minimizing trauma to surrounding structures. Their
advantages include reduced bleeding, less postoperative
discomfort, faster healing, and antibacterial effects, contributing
to improved postoperative care and outcomes.

This article details a case of gingival depigmentation using a diode
laser, focusing on its effectiveness and aesthetic benefits. The
patient was followed for 90 days to evaluate healing, recurrence,
and satisfaction. By highlighting the clinical advantages of laser
therapy, this report underscores its transformative role in
achieving aesthetic periodontal outcomes.

CASE PRESENTATION

A 30-year-old female patient visited the Department of
Periodontology & Oral Implantology with concerns about dark
pigmentation in her gums, which she felt affected her smile
aesthetics. The pigmentation had been present since childhood,
consistent with physiological melanin pigmentation. The patient
expressed a desire for an aesthetic enhancement. She maintained

good oral hygiene and had no relevant systemic health issues.
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Clinical examination revealed diffuse melanin pigmentation
extending across the maxillary and mandibular arches, from the
right canine to the left canine (Fig. 1). Phase I therapy, including
scaling and polishing, was completed. After discussing various
depigmentation options, the patient opted for laser-assisted
depigmentation due to its minimally invasive approach and faster

healing.

Fig.1 PRE-OPERATIVE VIEW

Local anesthesia was administered for comfort, and a soft-tissue
diode laser (Biolase) was used for the procedure. The laser was set
to a wavelength of 940 nm with a power of4 W in continuous wave
mode. A stent was prepared to ensure precision and protect
surrounding tissues."

Depigmentation was carried out first on the maxillary arch,
followed by the mandibular arch a week later. The laser tip, used in
contact mode, was moved horizontally along the pigmented
gingiva, parallel to the root surfaces, to prevent overheating and
ensure even pigment removal (Fig. 2). Saline irrigation was used
throughout to cool the tissue and clear debris. The treated areas
were then cleaned with saline-soaked gauze to remove residual

pigment.

Fig.2 LASER ASSISTED DEPIGMENTATION

The procedure was bloodless, and the patient experienced no
discomfort. A periodontal pack was applied postoperatively, and
care instructions were provided, including maintaining oral

hygiene and avoiding irritants like spicy or hot foods (Fig. 3).

Fig.3 COE-PACK PLACED
At the one-week follow-up, the periodontal pack was removed.
The patient reported no pain, and healing was uneventful, with
healthy, pink gingiva evident. At the three-month review, the
results remained stable, with no recurrence of pigmentation. The
gingiva retained a uniform and aesthetically pleasing appearance.
The patient expressed satisfaction with the outcome and an

increased sense of confidence.

Fig.4 After 1 Week Followup

POST-OPAFTER 1 WEEK

This case highlights the effectiveness of diode laser-assisted
gingival depigmentation in addressing aesthetic concerns with
minimal discomfort and quick recovery.

DISCUSSION

The use of lasers in gingival depigmentation has gained
significant interest in recent years, offering a minimally invasive
and efficient alternative to conventional surgical methods. Laser-
assisted depigmentation not only enhances the aesthetic

appearance but also ensures a better patient experience with
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reduced postoperative discomfort and faster healing. Among the
various lasers employed, diode lasers have proven to be a reliable
and effective option for treating gingival pigmentation due to their

properties and ease of use.

The diode laser, commonly set at wavelengths such as 810 nm and
980 nm, operates on the principle of selective photothermolysis,
wherein melanin strongly absorbs near-infrared wavelengths.
This makes it particularly suitable for targeting melanin in the
basal layer of the gingival epithelium. Unlike non-ablative laser
methods, the ablative technique employed with diode lasers
allows precise removal of pigmented epithelium, ensuring
effective depigmentation with minimal damage to surrounding

tissues.

One notable advantage of diode lasers is their ability to control
thermal impact on soft tissue. Proper calibration of laser settings is
essential, as excessive energy density may lead to collateral
thermal damage. Using low power settings (e.g., 0.8 W) to
activate the laser tip helps achieve tissue excision through thermal
conduction while preserving tissue integrity’. This technique
minimizes heat damage, leading to rapid re-epithelialization and

reduced healing time, as observed in this case.

The diode laser's deeper penetration into tissues and its specific
absorption by melanin-containing cells, such as melanophages in
the lamina propria, make it highly effective in depigmentation
procedures. Additionally, its thermal effects contribute to sealing
blood vessels, reducing intraoperative bleeding, and ensuring a
clear surgical field. This also delays melanocyte migration,

thereby lowering the risk of pigmentation recurrence’.

Comparative studies highlight the advantages of diode lasers over
conventional methods. For instance, a study by Hassan et al.
(2022) compared scalpel and diode laser treatments in a split-
mouth approach. Both techniques yielded similar healing
outcomes, but the diode laser was noted for providing better

intraoperative control with its charred layer functioning as a

natural dressing, minimizing bleeding and the need for

postoperative care’.

Other case series, such as those by Elemek E., emphasize the
patient comfort and aesthetic outcomes associated with diode
laser depigmentation. These studies reported effective results at
follow-up intervals of one week, four weeks, and three months,
with no recurrence of pigmentation. The high patient satisfaction
underscores the potential of lasers as a preferred choice for

depigmentation procedures’.

Despite these advantages, the high cost of laser equipment
remains a limiting factor for widespread adoption. However, the
long-term benefits, including low recurrence rates, reduced
postoperative complications, and enhanced patient experience,

often outweigh the initial expense.

In the present case, the use of a diode laser demonstrated excellent
outcomes, with uniform depigmentation, rapid healing, and no
adverse effects. These findings align with existing literature
supporting diode lasers as an effective and safe modality for
gingival depigmentation. Further studies with larger sample sizes
and longer follow-up periods are recommended to strengthen the
evidence base for laser-assisted depigmentation.

CONCLUSION

Laser-assisted gingival depigmentation, particularly with diode
lasers, is a reliable and effective technique for addressing
physiological melanin pigmentation. It offers advantages such as
precision, minimal discomfort, rapid healing, and reduced
recurrence rates compared to conventional methods. This case
demonstrates that diode lasers are a safe and efficient option for
enhancing gingival aesthetics, making them a valuable tool in
periodontal plastic surgery.
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A Case Report

HEMISECTION - A RAY OF HOPE FOR THE HOPELESS TOOTH

Dr. Konthoujam Bijaya, Dr. Neetu Jindal, Dr. Renu Aggarwal, Dr. Shikha Kansra

ABSTRACT

Hemisection, is the removal of a damaged root along with
corresponding section of the crown, while preserving the healthy
root and its attached crown. When periodontal disease, resorption,
perforation, or caries affects only one root, while the other remains
largely healthy, this treatment option can be taken into account.
Such procedures have a high success rate. The treatment method
incorporates a combined periodontal, endodontic and
prosthodontic assessment and evaluation, since in hemisection
like any other treatment, appropriate case selection is the most
essential component for the long-term success.

Keywords: Hemisection, Endodontic, Furcation.
INTRODUCTION

The foundation of modern dentistry is conservation. Preserving
the natural state is the goal of any treatment approach, but accurate
periodontal, prosthetic, and endodontic evaluation is crucial for
case selection. Therefore, in cases of teeth with peri-furcation
infections, root resection treatments are utilized to preserve as
much tooth structure as possible, instead of opting for standard
root canal therapy, which may have a delayed and/or uncertain
prognosis in these situations. Extraction followed by prosthesis
rehabilitation is the other therapeutic option.'

Hemisection, also known as root resection or the removal of a
single root, is a surgical procedure where the coronal structure
connected to the seriously weakened root system is purposefully
excised. Even when retention of the full tooth is impossible due to
advanced periodontal disease, carious lesion, or endodontic
failure, a portion of a multirooted tooth can serve as a healthy
abutment. Preserving the existing tooth structure and restoring
function are the therapeutic goals.”

Weine F has outlined the following indications for root resection.’
Periodontal Indications

1. Significant vertical bone loss in multirooted teeth which affect
justoneroot.

2. Destroying furcations all the way through.

3. Unfavorable proximity of the roots of neighboring teeth,

hindering proper hygiene care in the areas between them.

4. Severe dehiscence-related root exposure.

Endodontic and Restorative Indications

1. Prosthetic failure of supports in a splint: When a single or
multiple-rooted tooth becomes periodontally affected within a
fixed bridge, the root of the affected tooth is excised if there is
enough abutment support left over, rather than the bridge as a
whole.

2. Endodontic failure: Hemisection is beneficial when one of the
roots of a tooth with endodontia is affected, particularly in cases
where there is a perforation in the pulp chamber floor or pulp canal
that cannot be instrumented.

3. One root fractured vertically: There is no chance of recovery.
One root may be severed if a vertical fracture passes through it
without affecting the other roots.

4. Severe destructive process: During endodontic therapy, large
root perforations, severe injuries, and decay in the furcation or

subgingival caries can all contribute to this condition.

CONTRAINDICATIONS

a. Strong adjacent teeth can serve as alternative bridge abutments
instead of hemisection.

b. Inoperable canals in the root for retention.

c. Root fusion-preventing separation.

CASE REPORT

A21 year old male patient visited the Department of Conservative
Dentistry & Endodontics, Surendera Dental College and Research
Institute, Sri Ganganagar, with a primary complaint of pain in the
lower right back tooth region. During intraoral examination, Deep
class I caries and sensitivity to percussion wrt tooth 46.

On probing the area, a periodontal pocket was found surrounding
the distal root of the tooth. After radiographic assessment of intra
oral periapical, there was evidence of vertical bone loss
surrounding the distal root, along with furcation involvement,
while the bony support for the mesial root remained completely

intact. The second molar also showed deep caries involving pulp
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Fig 1: Pre operative view

Fig 2: Pre operative radiograpgh

(Figure:1-2)

Following the tooth's endodontic therapy, we decided to remove
the distal root followed by the prosthetic replacement. Before
procedure, the patient was briefed on the treatment plan and their
consent was obtained. Both the canal of mesial root of mandibular
first molar and second molar undergo a root canal procedure,
under local anesthesia and rubber dam isolation. An access cavity
was created to obtain straight-line access. The working length was
established using radiographic methods and verified using an apex
locator. Biomechanical shaping and cleaning was done, under
passive mechanical irrigation with sodium hypochlorite (3%)
followed by thorough saline irrigation. The canals were dried
using sterile paper points, and an intracanal calcium hydroxide
dressing was applied for two weeks, which was changed at every
week. The tooth was accessed again, and the calcium hydroxide
was cleared using hand files along with irrigation using sodium
hypochlorite. The canals were irrigated with 17% EDTA liquid

and 5.25% sodium hypochlorite. Then master cone was selected

and sealers with accessory cones were placed in the canals by
using lateral condensation technique.

The following day, the patient was called up for the hemisection
procedure. Using a long tapered fissure diamond point, the mesial
and distal roots were sectioned at the furcation level, and a
radiograph was obtained to ensure the complete separation. After
sectioning, the mesial root was luxated and extracted from the
socket using an extraction forceps, along with the coronal portion

(Figure: 3-4).

Fig 4: Extracted Distal half of tooth

To get removed of bone chips, the socket was properly irrigated
with normal saline solution. A finishing diamond bur was utilized
to smoothen the mesial surface of the distal root and its coronal
region. The extraction socket was sutured using vicryl 3-0 suture
material and coated with a periodontal dressing (Coe pack) & post
operative instruction were given.

Patient were asked to return after one week for evaluation.
Clinical evaluation at this time revealed a healed extraction site,
thus sutures were removed out and betadine irrigation was done.
The mesial portions of the mandibular first and second molar

served as abutments during the crown preparation process for

Journal of Updates in Dentistry, Jul-Dec 2024; 13(2) : 5-8
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porcelain fused to metal crowns. Impression was taken and die
was fabricated. After 1 week the final prosthesis was placed. Fig:

5(A&B)

(A) (B)
Fig 5(A & B): Post- Operative view & IOPAR after Prosthesis

DISCUSSION

Removing one or more roots with the same coronal structure is
necessary for Hemisection. When removing very compromised
roots could enhance a patient's prognosis for their molar, this
procedure is usually performed as an alternative to extraction.’
Hemisection, serves as an effective alternative to extraction, to
preserve multirooted teeth affected by periodontal, endodontic,
restorative, or prosthetic problems. Bone loss which caused by
pulpal disease is reversible, whereas, severe bone loss which
caused by periodontal disease is usually irreversible.' This case
report presents where hemisection was chosen instead of tooth
extraction.

The primary argument in favor of restoring these teeth was that
"fixed" teeth are typically more aesthetically acceptable and more
useful than "removable" teeth.’

For over a century, furcation issues have been treated through
reparative therapy. According to Park et al, hemisection of molars
with a poor prognosis can preserve the teeth over time without
causing visible bone loss. And also, it is important to evaluate the
root's accessibility for simple separation and the root's remaining
root's bone support.’ According to Shafiq MK et al.'s findings, if
decay is confined to a single root and the remaining portion of the
tooth can function as an abutment, hemisection of a mandibular
molar can be an appropriate treatment choice.’

Proper case evaluation is crucial for effective treatment. This
technique can be utilized in cases where the root has enough bone

support, but a healthy prognosis and treatment plan also depend on

the root's size. Another issue to consider in determining the
effectiveness of a restoration is whether the fixed prosthesis are
supported by more bone than root.”

Hemisection may be regarded as a reliable treatment option for
molar teeth that were once considered damaged if thorough case
selection criteria are followed.

CONCLUSION

Effective management of endo-perio lesions requires a clear
diagnosis. The current case study demonstrates how to handle
these types of lesions through the application of a comprehensive
therapeutic approach. The effectiveness of the hemisection
surgery is largely dependent on variables including the condition
of the periodontium, the restorative treatment plan, prosthetic
aspects, and the patient's cooperation with maintaining oral
hygiene. Maintaining periodontal health at different recall times is
critical to the extracted tooth's long-term survival. Because of this,
hemisection makes it possible to preserve the healthy natural tooth
structure that still exists, which encourages the development of

alveolar bone.
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A Case Report

TOOTH SUPPORTED OVERDENTURE — A CASE REPORT

Dr. Kanika, Dr. Sandeep Kumar, Dr. Rajnish Aggarwal, Dr. Kartik Sokhal, Dr. Pamei Jenthuilu.

ABSTRACT

Tooth-retained overdentures are a simple and cost-effective
alternative to implant overdentures. They use remaining sturdy
teeth as support for the denture, boosting its stability and
retention. By maintaining these teeth, bone loss is minimized, as
the stresses from chewing help preserve bone. While not a cure-
all, overdentures delay full tooth loss and bone resorption,
offering patients satisfaction with their natural teeth still in place.
This article discusses case report on overdenture with cast copings
and short dowels.

Keywords : Bone preservation, bone resorption, tooth retention,
cast coping, & tooth supported overdenture.

INTRODUCTION

Preventive prosthodontics highlights the importance of
procedures that can delay or prevent future dental issues, with
overdentures being a key preventive treatment. Patients with
complete dentures often experience a series of issues, such as loss
of tooth sensation, gradual bone loss, transfer of biting forces to
the oral tissues, and a decline in self-confidence.

Overdentures help mitigate bone resorption, enhance the denture's
foundation, and improve chewing efficiency.'

DeVan’s principle, “Preserving what remains is more important
than replacing what is missing,” remains relevant. Overdentures
are a superior option compared to complete removable dentures,
which have notable disadvantages. They are among the most
effective methods in preventive dentistry. A study by Renner et al.
showed that 50% of roots used for overdenture support stayed
stable over four years.”

According to GPT 8, overdenture is a removable partial or
complete denture that covers and rests on one or more remaining
natural teeth, roots, and/or dental implants; a dental prosthesis that
covers and is partially supported by natural teeth, tooth roots,
and/or dental implants. It is also called as overlay denture, overlay
prosthesis and superimposed prosthesis.

Overdentures are suitable for patients with a few retainable teeth,
misaligned ridges, single denture needs, or challenging tongue
and muscle positions that affect denture stability and retention.

However, they are not recommended for patients with poor oral

hygiene, systemic health issues, or insufficient space between
dental arches.

PROS AND CONS OF OVERDENTURES

PROS:

Overdentures help preserve alveolar bone and proprioception,
improve stability and retention, and maintain the vertical
dimension of occlusion.” They are beneficial for patients with
congenital defects such as oligodontia, cleft palate, cleidocranial
dysostosis, and Class III occlusion. Additionally, overdentures
can be converted to complete dentures over time.

CONS:

Overdentures require meticulous oral hygiene to prevent caries
and periodontal disease. They tend to be bulkier and can encroach
on the inter-occlusal distance. This treatment is also more
expensive and requires more frequent check-ups than
conventional removable complete dentures.

In overdenture treatment, the remaining teeth are part of the
residual ridge, offering a psychological benefit to patients by
allowing them to keep their own teeth, which often outweighs the
disadvantages. Retentive devices integrated into denture teeth
enhance retention and support. An adequate zone of attached
gingiva is essential for periodontal health

with overdenture abutments.**’

CASE REPORT -CLINICALLY + RADIOGRAPHICALY
A 60 year old female patient reported to the department of
Prosthodontics including crown and bridge, Surendera Dental
College and Research Institute with a chief complaint of difficulty
in chewing due to missing teeth .There was no relevant medical
history affecting prosthodontics treatment. Intraoral examination
revealed well formed maxillary and mandibular ridges in class 1
ridge relationship. Only 33 and 43 were present in mandibular
arch and radiographic examination revealed good bone support
and long roots.

The different treatment options available for this patient's
mandibular arch were extraction of the remaining teeth followed
by conventional complete denture, implant supported overdenture

and tooth supported overdenture.
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The patient rejected the option of implant retained prosthesis
because of the need for additional surgery, the longer duration of
treatment phase and related expenditure. It was planned to
construct a maxillary complete denture and a mandibular
overdenture with extra coronal attachments.

TREATMENT PLAN

A preliminary assessment of the jaw relation using diagnostic
casts showed that the space between the arches was sufficient for
an overdenture with short copings but insufficient for a bar-
supported overdenture. Following intentional root canals on teeth
33 and 43, the teeth were prepared using a tapered round-end
diamond point with a subgingival chamfer finish line (Fig 1). Post
preparation was done 4 mm short of the root's apex. Custom posts
were created using a trimmed matchstick and pattern resin. The
copings were dome-shaped, and excess resin was trimmed off.
Care was taken to ensure complete penetration into the prepared
canals without air bubbles. The copings were checked for fitin the
patient's mouth and cemented with glass ionomer cement (Fig 2,
3). The copings' thickness did not exceed 1 mm.

For the maxillary arch, a primary impression was made with
impression compound, and for the mandibular arch, with alginate.
These impressions were poured, and special trays were made
using self-cure acrylic resin. Border molding was done with low-
fusing compound for both arches. The final impression for the
maxillary arch was made with zinc oxide eugenol, while the
mandibular impression was made with regular body elastomer
(Fig 4). The master casts were prepared by pouring the
impressions in Type [V gypsum.

The copings on the master cast were covered with wax, and a
record base was fabricated after applying a separating medium.
Wax over the abutments prevented cast fracture during the
removal of the temporary record base. Occlusal rims were made,
and maxillomandibular relations were recorded and transferred to
a semi-adjustable articulator. Teeth were set and evaluated in the
patient's mouth for phonetics, vertical dimension, centric relation,
and esthetics (Fig 5). After the patient's approval, the final denture

was cured using heat-cure acrylic resin (Fig 6, 7).

Figure 1: Peripheral & Post Space
Preparation wrt 33 & 43.

Figure 2: IOPA wrt 33 & 43 (with metal cast
coping).

Figure 5: Try-in.
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Figure 9: Post-operative photographs
DISCUSSION

Losing all teeth can significantly impact a patient's morale,
highlighting dependence and aging. Overdentures should be a
common preventive prosthodontic treatment due to their
numerous benefits. Crum and Rooney's’ five-year study showed
that overdenture patients had an average vertical bone loss of 0.6

mm in the anterior mandible, compared to 5.2 mmin

complete denture patients.

Miller’identified three factors affecting alveolar bone resorption:
bone quality, individual health, and trauma to the structures.
Overdentures help reduce bone shrinkage and alleviate pressure
on the alveolar ridge. They also maintain proprioception® and
enhance directional sensitivity, dimensional discrimination,
canine response, and tactile sensitivity. Denture wearers have a
tenfold increase in sensitivity to load compared to patients with
natural teeth.

Rissin et al. (1978) found that overdenture patients had a 33%
higher chewing efficiency than complete denture patients.
Overdentures with attachments can distribute occlusal forces
away from weak abutments or toward stronger ones, improving
retention. Attachments, such as studs or bars, connect the
prosthesis to the teeth and are classified as rigid or resilient.
Resilient attachments, like the metal O-ring system, are preferable
for compromised ridges and roots. For cases with limited inter-
arch space, customized small coping with an intraradicular post is
ideal."”

Although implants are now common, tooth-supported
overdentures remain a viable option, depending on the proper
attachment selection. Factors include available space, bone
support, opposing dentition, clinical experience, maintenance
issues, cost, and patient motivation. Strategic abutment selection
and patient attitude are crucial for success. Only patients who
understand the benefits and limitations should receive
attachment-retained overdentures, making careful patient
selection essential.
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A Case Report

RADICULAR CYST EARLY DIAGNOSIS AND TREATMENT - A CASE REPORT

Dr. Darshan R Chouhan , Dr. Manisha Solanki, Dr. Pooja Jaiswal, Dr. Astha Bhatt

ABSTRACT:

Periapical cyst is the most common inflammatory odontogenic
cyst caused by an infected tooth, leading to necrosis of the pulp,
which often leads to periapical inflammation'. Other causes
include tooth fracture, improper restoration. The highest
incidence is in the 3rd and 4th decades.” Males are more affected
commonly than females’. Most cases of Radicular cyst are
asymptomatic and they are diagnosed accidentally during routine
radiographic examination. This article presents a case report of 60
years old male with an apical periodontal cyst. Early diagnosis and
treatment planning is necessary. This article signifies the role of

surgeon in early diagnosis and treatment plan of cyst.
INTRODUCTION:

A cyst is a pathological cavity filled with fluid or semifluid
material or gases contain which may or may not be lined by
epithelium but not created by the accumulation of pus’. Cysts are
classified as developmental or odontogenic. Periapical cyst is
odontogenic in origin. These cysts are the most common cysts of
the jaws that can be caused from a pre-existing periapical
granuloma, a focus of chronically inflamed granulation tissue
located at the apex of non-vital tooth’. These cysts are usually
asymptomatic and are discovered incidentally during routine
dental radiographic examinations.’ This cyst arises from the rests
of Malassez, which enlarge in response to inflammation elicited
by bacterial infection of the pulp or in direct response to necrotic
pulpal tissue’. Because epithelial cells derive their nutrients by
diffusion from the adjacent connective tissues, progressive
growth of an epithelial island moves the innermost cells of that
island away from their nutrients. Ultimately these innermost cells
undergo ischemic liquefactive necrosis, establishing a central
cavity (lumen) surrounded by viable epithelium’. At this point an
osmotic gradient is established across the epithelial lining
(membrane) separating the connective tissue fluids from the
necrotic contents of the newly formed cyst'. The net effect of this
osmotic gradient is a progressive increase in fluid volume within

the lumen, tending to expand the cyst by the internal hydraulic

pressure generated™.
CASE REPORT:

A 60-year-old male patient reported to the Department of Oral and
Maxillofacial Surgery presenting symptoms of pain, swelling and
pus discharge in upper right front teeth region from 1 month.
Patient reported that he visited local dentist before for extraction,
but didn't get relieved, there he also had composite laser treatment
over swelling there but swelling didn't reside. There was gross
facial asymmetry (Fig 1,2). Intra-oral examination showed:
Missing of 11 15 18 22 25 27 28 34-38 and 44-46 48. Swelling
extending from 11 to 14. Swelling was soft to firm, non-tender,

immobile with labial obliteration. (Fig-3)

Aspiration was carried out which showed straw coloured fluid
(Fig-4). Vitality test of the entire maxillary teeth was carried out
and which showed no response. Radiographic examination
demonstrated well-defined radiolucency involving apices from
12 to 14 (Fig-5). Provisional diagnosis of radicular cyst was made
and planned for enucleation along with extraction of 12,13 under

local ansthesia .

Crestal incision was given extending from 11 to 15 region using
no. 15 BPblade. Full thickness mucoperiosteal flap was raised and
cystic lining and bony defect was seen. Entire cystic lining
curettage and removed in toto (Fig 6,7). Thorough irrigation was
done using betadine and normal saline. Cystic cavity was packed
with iodoform and paraffin dressing and primary closure was
done using 3-0 silk suture (Fig-8). Cystic lining send for
histopathological examination. Histopathological examination
(Fig 10-11) revealed cystic capsule overlaying lumen .The lumen
was lined by stratified squamous epithelium which was showing
arcading pattern due to epithelial hyperplasia. The overlaying
capsule stroma showed presence of dense collagen fibres with
chronic inflammatory cells, foamy cells and endothelial lined
blood vessels. Correlating the overall features, a final diagnosis of

Radicular cyst was made .(Fig 9-10)
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Fig 3 - Intraoral examination showing
null defined swelling
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HISTOPATHOLOGICAL SLIDE:

Fig-9
Histopathological slide 1

Fig- 10
Histopathological slide 2
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DISCUSSION:

A periapical cyst, also known as a radicular cyst, is the most
common type of odontogenic cyst, often found at the apex of a
non-vital tooth in the maxilla or mandible'. It typically arises as a
result of chronic inflammation or infection within the pulp of a
tooth, which leads to the formation of a cystic lesion due to the
proliferation of epithelial cells in the periapical region’. The lesion
is typically asymptomatic, especially in its early stages, and may
only be discovered incidentally during routine radiographic
examinations. Clinically, patients may present with swelling or a
dull ache in the affected region, although in many cases, there are
no visible symptoms until the cyst has reached a larger size,
potentially causing facial deformity® Radiographically, a
periapical cyst is characterized by a well-defined, round or oval
radiolucent area at the apex of a non-vital tooth’. It can often be
confused with other periapical lesions, such as periapical
granulomas or odontogenic tumors, necessitating careful
diagnosis and differentiation through histopathological
examination. The definitive diagnosis is generally made by the
microscopic evaluation of the cystic lining, which often consists
of non-keratinized stratified squamous epithelium, and the
presence of a dense chronic inflammatory infiltrate in the
surrounding tissue.Treatment of periapical cysts typically
involves the removal of the cyst along with the associated non-
vital tooth, followed by curettage of the cystic cavity to prevent
recurrence. In some cases, endodontic treatment of the affected
tooth followed by monitoring may be an appropriate approach if
the lesion is small and the tooth can be preserved. If the cystic
lesion is extensive, surgical enucleation and bone grafting may be
necessary to restore the anatomical structure of the
maxilla”. Although the prognosis after treatment is generally
favorable, with the resolution of the cyst and healing of the
surrounding bone, the recurrence rate may increase in cases of
incomplete enucleation or persistent infection’. Therefore, careful
follow-up is crucial to monitor for any signs of recurrence.
Furthermore, early detection and treatment are essential in

preventing complications such as expansion of the cyst, infection,

and involvement of adjacent structures. In rare cases, periapical
cysts can undergo malignant transformation, highlighting the
importance of long-term monitoring even after successful

treatment.
CONCLUSION:

The present case reported was found to contain large size
periapical cyst. It was managed successfully by conservative
surgical enucleation which involves the removal of the infected
lesions along with the surrounding healthy tissue, followed by
iodoform pack with good prognosis. Harrison & Jurosky state that
if lesion is small then all pathological tissue can ecasily be
removed,if lesion is large then it is more likely that curettage will
be incomplete and thus unsuccesful. The prognosis for a periapical
lesion depends on its type and radiographic size with cysts &
larger lesions have worst evaluation. Radicular cysts are common
yet often unnoticed oral conditions, potentially affecting both
primary and permanent dentition. Close post-surgery follow-up is

advisable, for bone regeneration purposes.
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A Case Report

MULTIDISCIPLINARY APPROACH IN MANAGEMENT OF ENDOPERIO LESION : A CASE REPORT

Dr. Shubha V Samorekar, Dr. Neetu Jindal, Dr. Renu Aggarwal, Dr.Shikha Kansra

ABSTRACT

Lesions emerging from inflammatory chemicals that are present
in both the pulpal and periodontal tissues to varying degrees are
referred to as '"endo-perio" lesions. When inflammatory
periodontal disease and pulpal infections occur at the same time,
diagnosis and treatment planning may become more difficult.
Each type of endodontic-periodontal disease has a different
prognosis and course of therapy. Both endodontic and
periodontal treatments are required for primary periodontal
disease with secondary endodontic involvement and true
combined endodontic-periodontal disorders. Depending on how
severe the periodontal disease is and how well the patient
responds to treatment, these situations will have different
outcomes. In this case study, a 36-year-old male patient who had
been complaining of pain for a month in the right lower back tooth
area of the jaw is successfully treated. Dental examination
revealed tooth 46 to be restored. Radiolucency including the
periapical area and furcation was found on radiographic
evaluation with regard to 46. Regarding 46, the treatment plan
included for an RCT, periodontal surgery, and a crown.
Keywords: endodontic-periodontal lesions, furcation
involvement, root resoprtion

INTRODUCTION:

Because the endodontium and periodontium are closely
connected tissues, diseases that affect one may also affect the
other.  Differentiating between periodontal and endodontic
infections can occasionally be challenging, but receiving the
appropriate treatment depends on making the correct diagnosis.
Endodontic-periodontal illnesses present challenges for the
dentist in terms of diagnosis and treatment plans for the affected
teeth. In addition to etiologic factors including bacteria, fungi, and
viruses, dental abnormalities, trauma, root resorptions,
perforations, and other contributory variables play a significant
role in the development of these disorders. Endo-perio lesions are
caused by the presence of periodontal and pulpal diseases in the

same tooth root. The link between periodontal and pulpal

disorders was first documented in 1964 by Simring and

Goldberg.’

Simon, Glick, and Frank (1972) Classification of endodontic-
periodontal lesions™*

1. Primary endodontic lesions

2. Primary periodontal lesions

3. Primary periodontal lesions with secondary endodontic
involvement

4. Primary endodontic lesions with secondary periodontal
involvement

5. True combined lesions

1. Indtially an endodontic issme, 2. Long-standing persapical lesions 3. The periodontal pocket
fismulization extended from the that dramn via the periodontal may reach the apex and
apex to the gingita and along ligament may sbsequently subsequently affect the pulp
the root deteriorate, fesultmg in retrograde
penodontiis

4. A penapvcal Jesion may 5. Penapical and margnal
artse from a periodonzal lesions are two separaie lesions
pocket infecting the pulp via that can coexist and evennzlly
the lateral canal uriste with &ne another

CASE REPORT:

A male patient, age 36, presented himself to the Surendera Dental
College's conservative dentistry and endodontics department in
Sriganganagar with the chief complaint was of pain in the lower
right back tooth region since one month and gave a history of
restoration for 5 years back in 46. On intraoral examination, there
was a faulty restoration wrt 46. Investigations IOPA of 46 reveal
radiolucency involving the furcation and periapical area (Fig.1).
Diagnosed primary endo and secondary perio lesion with respect
to 46.

Treatment plan: RCT followed by periodontal surgery followed

by crown wrt46.
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Fig 1: Preoperative radiograph

A concerted approach was used to treat tooth 46, consisting of
both endodontic and periodontal treatment procedures. The anti-
infective therapy (phase 1 therapy) aimed to lower inflammation
and the bacterial load. The patient received personalized oral
hygiene instructions as part of an oral prophylaxis session. The
root canal procedure was started on the first visit while the patient
was sedated and kept isolated with a rubber barrier. An access
cavity was created with an endo-access bur, and #10 K hand files
were used to ensure canal patency. The working length was
determined with the help of 15 no. k-file (Fig.2), and
circumferential was done up to 25 no. k-file. A copious saline and
sodium hypochlorite (3%) irrigation was done during each
instrumentation change. After dressing the canals with calcium
hydroxide for seven days and drying them with sterile paper tips,

the tooth was temporarily restored.

Fig2: Working length determination

The tooth was reaccessed at the second appointment, and calcium
hydroxide was extracted with hand files and sodium hypochlorite
irrigation. Both the 17% EDTA liquid and the 5.25% sodium
hypochlorite, which were activated with Endo Activator, were

used to irrigate the canals. Next, the master cone was chosen

(Fig.3), and the lateral condensation technique was used to

obturate the canals (Fig.4).

Fig 3: Master cone determination

Fig 4: Obturation

During the surgery, full-thickness flaps were elevated with
sulcular incisions one tooth mesial and distal to the surgical sites
under local anesthesia. After removing the granulation tissue,
careful scaling and root planing were carried out. Allogenic
demineralized cortical particulate bone graft was hydrated with
PRF exudate. The furcation region and intrabony defect were
filled with chopped PRF and bone graft mixes. The roots of the
grafts were wrapped in PRF membrane. The flap was coronally
advanced using horizontal mattress sutures, and the main closure
was achieved with numerous single interrupted sutures.

The patient was instructed to rinse with chlorhexidine for 4 weeks
after surgery with no brushing or flossing at the surgical site. The
sutures were removed at a 2-week postoperative appointment.
After 4 weeks, brushing and flossing resumed, and oral hygiene

was improved.

Fig. 6 after root planning

Fig. 5 Incision
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Fig. 7 Suture given

Fig. 8 Post operative
radiaograpgh after one month

DISCUSSION:

This case study shows that even with a dismal
prognosis, a tooth can be saved if treatment is coordinated and
multidisciplinary. The patient's compliance, good dental hygiene,
and the tooth's restorability were the fundamental criteria that led
to the choice to save the tooth rather than extract it.

The long-term results of RCT and restoration with
implant-supported single crowns (ISC) and fixed partial dentures
(FPD) were compared in a systematic study, which found that the
long-term survival of RCT and ISC was better than that of FPD.
Setzer and Kim'S in their recent study showed that whereas
endodontically treated teeth and implants had similar survival
rates, the success rates might not equal. Seven to nine years later,
the success rate for implants was 74%, while the success rate for
teeth treated with endodontics was 84%. Furthermore, the group
with implants saw noticeably greater rates of problems. Moreover,
survival occurred in 17.9% of implant instances compared to only
3.6% of endodontic cases because problems were managed.’

In order to promote healing, the anti-infective therapy
aimed to reduce the bacterial load and create a balance between
the bacterial burden and the host response. It was therefore
essential that the therapy involve endodontic treatment first,
followed by periodontically, due to the endodontic-periodontic
lesion at the lower right first molar. Vakalis and colleagues
showed that nonsurgical periodontal therapy followed by RCT
can be highly beneficial in improving clinical parameters and
promoting alveolar bone growth.’

According to Cortellini et al., regenerative periodontal

therapy can be used as an alternative to extraction even for teeth

that are in terminal condition. When uncertain and hopeless teeth
are enmeshed in a systematic and subsequent maintenance
program, together with high patient compliance, they can be kept
for a long time. Patients who adhere to routine periodontal
maintenance visits lose fewer teeth and suffer less attachment loss
than patients who receive insufficient periodontal care, according
to multiple studies, maintaining the treatment outcome.”

The apical foramen is the primary point of contact
between the periodontal and pulpal tissues in endodontic-
periodontal diseases so any inflammation of the pulpal tissue may
spread into the periapical tissue from the apical foramen. This
usually causes localized inflammation around the periapex, which
is linked to bone resorption.”

CONCLUSION:

In order to attain health, comfort, esthetics, and function even in
teeth with periodontic-endodontic lesions of primary periodontal
origin, this case study shows that a coordinated interdisciplinary
approach can lead to improving and retaining the natural
dentition. Making the right diagnosis is crucial to the treatment's
success. Therefore, only appropriate endodontic therapy
combined with long-term follow-up will result in a complete

resolution of the lesion if it has an endodontic origin.
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A Case Report

MANAGEMENT OF LIMITED INTERARCH SPACE CASE WITH AID OF SCREW RETAINED PROSTHESIS:

A CLINICAL REPORT

Dr. Kartik Sokhal, Dr. Sandeep Kumar, Dr. Rajnish Aggarwal, Dr. Jaspinder Kaur, Dr. Bhavna Thoidingjam

ABSTRACT

Screw-retained implant crowns have become a popular choice for
restoring missing teeth due to their retrievability, ease of
maintenance, and potential for long-term stability. However,
challenges arise when dealing with limited interarch space, which
may compromise the proper placement and angulation of implants
and abutments, as well as the fabrication of the prosthetic
restoration.

This case study presents the successful rehabilitation of a patient
with limited interarch space using a screw-retained implant
crown. A 52-year-old male presented with a missing maxillary left
premolars and molars and insufficient interarch space due to supra
eruption of mandibular molars. After thorough examination and
treatment planning, a minimally invasive approach was adopted
to create adequate space for implant placement.

Utilizing imaging techniques, including orthopantogram (OPG),
precise measurements of available bone and interarch space were
obtained. Implant placement was carefully planned to ensure
proper alignment and angulation within the limited space.
Additionally, customized abutments with reduced height were
fabricated to optimize the prosthetic design and minimize the
vertical dimension of the restoration.

The final screw-retained implant crown was fabricated using
computer-aided design and manufacturing (CAD/CAM)
technology to achieve precise fit and esthetics along with
abutment supported prosthesis. Despite the challenges posed by
limited interarch space, the prosthesis was successfully placed
with optimal function and esthetic outcomes. Moreover, the
screw-retained design facilitated ease of maintenance and
potential future adjustments if needed.

This case highlights the importance of meticulous treatment
planning and interdisciplinary collaboration to overcome the
challenges associated with limited interarch space in implant
dentistry. By employing innovative techniques and customized
solutions, screw-retained implant crowns can offer reliable and
aesthetic restorations even in complex clinical scenarios.

Keywords: screw-retained implant crown, limited interarch

space, dental implant, treatment planning, CAD/CAM
technology, interdisciplinary collaboration.

INTRODUCTION

The restoration of missing teeth using dental implants has
revolutionized modern dentistry, offering patients reliable
solutions for functional and aesthetic rehabilitation.' Among the
various techniques available, screw-retained implant crowns have
gained popularity due to their advantages in retrievability, ease of
maintenance, and long-term stability.”

However, the successful application of screw-retained prostheses
can be challenged by anatomical constraints, particularly limited
interarch space.’ Limited interarch space poses unique challenges
in implant dentistry, often requiring careful treatment planning
and innovative solutions to achieve optimal outcomes.' Factors
such as tooth crowding, inadequate bone volume, and unfavorable
angulation can complicate the placement and restoration of
implants, affecting both function and esthetics.’

Addressing these challenges demands a thorough understanding
of biomechanical principles, advanced imaging technologies, and
interdisciplinary collaboration among dental specialists.” In this
context, this case study presents a comprehensive approach to
restoring a missing tooth in a patient with limited interarch space
using a screw-retained implant crown.

Through meticulous treatment planning, precise surgical
techniques, and customized prosthetic solutions, the clinical team
aimed to overcome the anatomical constraints and deliver a
functional and aesthetic restoration.” The case underscores the
importance of interdisciplinary collaboration between oral
surgeons, prosthodontists, and dental laboratory technicians in
addressing complex clinical scenarios.’ Furthermore, it highlights
the integration of advanced imaging modalities, such as
computer-aided design and manufacturing (CAD/CAM)
technology, to optimize treatment outcomes.”

By sharing this case, we aim to contribute to the understanding of
implant dentistry in challenging anatomical conditions and
provide insights into the clinical strategies employed to achieve

successful outcomes. Ultimately, the goal is to empower
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clinicians with knowledge and tools to navigate complex cases
and deliver high-quality implant restorations that meet the unique

needs of each patient.

CASE REPORT CLINICALLY AND
RADIOGRAPHICALLY

A 52 -year-old male patient reported to the Department of
Prosthodontics including crown and Bridge, Surendera Dental
College & Research Institute with a chief complaint of difficulty
in mastication due to missing teeth and less inter arch space in left
side. Patient was presented with two different treatment
modalities which included removable prosthesis i.e., removable
denture and fixed prosthesis which included implant supported
prosthesis. The patient expressed a desire for fixed prosthesis and
after clinical evaluations and bone assessment. A detailed
treatment plan was discussed and prosthodontic opinions were
also considered 3 IMPLANTS were planned, in sites # 24, 26,
27[Fig.2]

After 6 months, patient reported back to department for prosthesis
for edentulous area. Due to less interarch space implant supported
prosthesis planned from region 24 to 26 whereas screw retained
prosthesis planned for region 27. (Fig. 1,2)

The following step were followed:

* 2nd surgery is done at site #24,26,27

* Impression made for implant # 24, 26, 27 along with straight
abutment selection #24 and 26. Diagnostic cast is fabricated and
scanned for interocclusal record (Fig. 3)

* After that (CAD/CAM) technology was used to fabricate implant
supported prosthesis for 24 to 26 region whereas screw retained
prosthesis fabricated in 27 due to less inter-arch space. (Fig. 4)

* Finally, prosthesis wrt 24 to 26 was cemented and screw retained

prosthesis wrt 27 is delivered to patient. (Fig. 4,5)

Fig. 1 : Preoperative intra-oral view

Fig. 8- CAD for prosthesis 24, 25, 26 and 27

Fig. 5- post aperative intraoral view

DISCUSSION :

When considering implant-supported crowns for cases with
limited interarch space, both screw-retained and cement-retained
options offer distinct advantages and considerations. Screw-
retained crowns are advantageous due to their minimal vertical
height requirement. This feature allows for easier fabrication and
placement, especially in posterior regions where space is often
constrained. Additionally, the screw-retained design facilitates
retrievability, simplifying maintenance and potential future
adjustments. However, screw-retained crowns may require
careful management of occlusion to avoid excessive stresses on
the implant and surrounding structures. They also entail potential
challenges during fabrication and placement, such as ensuring
precise alignment of the access hole.

On the other hand, cement-retained crowns offer simplicity in
fabrication and placement, making them suitable for cases where
space limitations may pose challenges for screw-retained options.
Their lack of an access hole provides greater flexibility in
managing occlusion and achieving optimal esthetics. However,
cement retention may present difficulties in retrievability and
maintenance, as the restoration must be dislodged to access the
implant screw. Moreover, excess cement residue can contribute to
peri-implant complications if not meticulously removed.
Ultimately, the choice between screw-retained and cement-

retained crowns for cases with limited interarch space should be
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made based on careful consideration of the patient's anatomical
factors, esthetic goals, occlusal requirements, and long-term
maintenance needs.
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A Case Report

BILATERAL UPPER LIP SWELLING WITH ANTERIOR MAXILLARY VESTIBULAR ABSCESS—DIAGNOSTIC,

THERAPEUTIC AND SURGICAL CHALLENGES

Dr. Astha Bhatt , Dr. Manisha Solanki, Dr. Pooja Jaiswal, Dr. Hrushikesh Sonawane

ABSTRACT

This paper presents a case report of a 24 years old female patient
with bilateral upper lip swelling and pain which was diagnosed

early, managed conservatively and treated surgically.

As the swelling presenting in central upper lip region so various
differential diagnosis was made which includes allergic reaction,
periodontal abscess, and periapical abscess extending in

dangerous area of the face.

A Periapical abscess is a localized collection of pus at the apical
region of the tooth, usually resulting from an infection that has
spread from the pulp of the tooth. It typically occurs when bacteria
invade the dental pulp through a cavity. The infection can lead to
inflammation, pain, swelling, and sometimes even the formation

of an abscess.

Treatment usually involves draining the abscess to remove the
pus, along with antibiotics to clear the infection. In some cases, a
root canal treatment may be necessary to remove the infected pulp
and save the tooth. If left untreated, a Periapical abscess can lead
to serious complications, including the spread of infection to other
parts of the body. Regular dental check-ups and good oral hygiene

can help prevent Periapical abscesses.

Hereby we are presenting a case report on 24 year old female
patient with swelling on upper lip region and pain which was

diagnosed with periapical abscess.

Keywords- periapical abscess, dangerous area of the face,

periodontal abscess, upper lip swelling
INTRODUCTION

The pulp is the innermost part of a tooth, containing nerves, blood
vessels, and connective tissue. When bacteria penetrate the pulp,
typically through untreated dental decay or trauma, it can lead to

pulpitis, which is inflammation of the pulp.

If left untreated, the bacterial infection can progress further
through the root canal system and reach the tip of the tooth's root,

where it can cause a Periapical abscess. This abscess is a localized

collection of pus that develops in response to the infection, usually

atthe apex (tip) of the root.

A Periapical abscess is also known as a dental abscess or tooth
abscess. It develops as a result of bacterial infection, often
originating from dental decay or damage that allows bacteria to
enter the inner pulp chamber of the tooth. The infection can cause
severe pain, swelling, and tenderness in the affected area. without
treatment, the abscess can spread to surrounding tissues and lead
to more serious complications like Cavernous Sinus Thrombosis.
Treatment typically involves draining the abscess, cleaning the
affected area, and addressing the underlying cause, which may
include root canal therapy or tooth extraction. Antibiotics may

also be prescribed to help control the infection.
CASE REPORT

A24-years-old Female patient reported to Department of Oral and
Maxillofacial surgery presenting symptoms of pain and swelling
in upper front teeth region (Figl) since 2 days. Patient mentioned
that she experienced pain for the first time one year back for which
she visited to a local clinic 4 months before where some
restoration was done in the upper front teeth. After that she got
relieved. Then she started experiencing pain in the same region 2
days back with the swelling noticed a day ago. On reporting nature
of the pain was found to be mild and continuous which increases
while chewing or clenching of mouth and not get any relief by
medication. On general examination patient was found to be well
nourished, cooperative and all vitals were within normal limit.
There was gross facial asymmetry and extraoral swelling present
on the upper lip region involving philtrum extending from
vermillion border of the upper lip to ala of the nose
(superioinferiorly) and from nasiolabial fold to philtrum
(anterioposteriorly) approximately 2x3 c¢cm in size, ovoid in shape.
Skin over the swelling was red in colour, stretched, shiny, and
without any discharge (Fig2). Intraoral examination (Fig3)
showed a diffused swelling on upper front region extending from
12 to 22 region involving the attached gingiva, obliterating the

buccal vestibular sulcus depth, approximately 1.5x3 cm in size,
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red in colour with no draining sinus present. Patient has faulty
restoration in cervical part of 11 and 21 and on percussion 11 and
21 were non tender. Vitality testing was done wrt 11, 12,21, and 22
and among them 11 and 21 were non vital and normal response
was present wrt 12 and 22. Aspiration was carried out which
shows pus with blood. Radiographic examination (Fig4)
demonstrated radiolucency involving apices of 11 and 21.
Diagnosis of periapical abscess was made, so planned for incision

and drainage along with root canal treatment of offending teeth.

Under the IV antibiotic coverage (amoxicillin and potassium
clavulanic acid and metronidazole) followed by the root canal
treatment wrt 11 and 21, incision and drainage was done by
Hilton's method. Under Local anesthesia vestibular incision was
given extending from 11-21 (Fig5). Pus drainage was done by
mosquito forceps using Hilton's method (Fig6). Thorough
irrigation was done using normal saline and Betadine. Solution.
Corrugated rubber drain was placed and secured with 3-0 silk
suture (Fig 7, 8). IV Antibiotics were prescribed for 3 days
followed by oral antibiotics for 5 days and warm saline rinses.
After 5 days corrugated drain removed (Fig9). Patient was kept
on regular follow ups after approximately one month (Figl0)

satisfactory healing was present with no swelling and pain

Fig 3 Vestibular Swelling Fig 4 OPG showing periapical
wrt 11,12,21 and 22 radiolucency wrt 11, 21

Fig 9 Follow up 5th day
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Fig 10 Follow up 1 month

DISCUSSION:

Infections of orofacial and neck region, particularly those of
odontogenic origin, have been one of the most common diseases
in human beings. Despite great advances in healthcare, these
infections remain a major problem; quite often faced by oral and
maxillofacial surgeons. These infections range from Periapical
abscess to superficial and deep neck infections. The infections
generally spread by following the path of least resistance through
connective tissue and along facial planes. The infections spread to
such an extent, distant from the site of origin, causing
considerable morbidity and occasional death. Early recognition of
orofacial infection and prompt, appropriate therapy is absolutely
essential. The main cause of Periapical abscess is infective
necrosis of the pulp. Clinical features includes severe throbbing
pain, where the offending tooth may show carious environment.
Mobility of the tooth may or may not be present. Treatment
consists of supportive care-hydration, soft or liquid diet rich with
high protein, analgesics and use of antiseptic mouthwashes to
maintain the oral hygiene. Methods of drainage of pus through the
root canal treatment, through the socket of extracted tooth,
through fenestration of the alveolar bone. Hilton's method of
incision and drainage is used where the method of opening of an
abscess ensures that no blood vessel or nerve is in the vicinity is

damaged.

The periapical abscess of upper anterior teeth as presented in this
case report highlights the common clinical challenges of
managing infections in the anterior dental region which can
present with both acute and chronic symptoms.This case offers an
opportunity to reflect on pathophysiology, clinical management

and patient compliance associated with peripheral abscess

particularly those involving maxillary anterior teeth. The anterior
maxillary region characterized by its proximity to vital structures
such as nasal cavity sinuses orbit can pose particular challenge in
both diagnosis and treatment’. In this case the periapical abscess
was likely precipitated leading to pulp necrosis, and subsequent
bacterial invasion of periapical tissue. A key consideration in
treatment of periapical abscess in anterior teeth is the cosmetic and
functional outcome, particularly given the aesthetic concerns

associated with upper anterior region.
CONCLUSION

The present case report was found to contain upper lip swelling
due to periapical abscess delaying which can lead to space
infections or in some cases can be fatal due to its presence in the
dangerous area of the face region.The case was diagnosed early ,
managed successfully and conservatively showing good follow

up results.
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Review Article

TOOTHBRUSHING TECHNIQUES AND INNOVATIONS - A REVIEW

Dr. Ruchika , Dr. Rajni Aggarwal , Dr. Archana Bhatia , Dr. Sagnik, Dr. Sajan

ABSTRACT

Tooth brushing is a basic technique to prevent major oral diseases
(e.g., dental caries and periodontal disease). Several methods of
tooth brushing technique devised by some dental scholars have
been introduced. However, some guidelines to select the proper
method are needed for an individual patient considering age and
oral status. Methods such as Rolling, Fones', Bass, Stillman,
Charters, Watanabe's tooth-pick, and other modifications have
been introduced. The Rolling technique was recommended for
general use, the Fones' technique for preschool children, the Bass
technique for the patient with gingivitis with gingival sulcus
problem, the Stillman technique for widespread gingivitis, and the
Charters technique for bridge wearer. Moreover, fixed-type
orthodontic appliance wearer is recommended to use the mix-type
methods as Bass, Rolling, and Charters. Moreover, the Watanabe's
technique would be available for patients with a dental implant or
periodontal problem. The denture wearer should clean the denture
with a partial denture brush for a partial denture and a full denture
brush for a full denture with the rolling method or its modification.
The selection of the proper tooth brushing method suggested in
this article would be one of the guidelines for clinical use of tooth
brushing instruction for preventive measures.

Keywords : tooth brushing, oral status, simple plaque score, dental
caries, periodontal diseases, Al technology

INTRODUCTION

Dental plaque is an etiological factor for dental caries and
periodontal diseases'. The plaque control method both mechanical
and chemical is an important component of oral health promotion .
Mechanical control is an important behaviour oriented measure to
good oral hygiene, so toothbrushing for an effective plaque
control program, depends on the technique used and ease of the
performance’. Tt has been introduced many methods of tooth-
brushing technique as horizontal scrub, Rolling, Bass, Stillman,
Charters, Fones', Watanabe's method, etc., suggested several
scholars who were interested in the preventive dentistry in
clinical’. It would be different skill for technique and objectives

for tooth-brushing goals. So it had better to choose the proper

method for individual dental patient as different age group and
oral state, by using the different type of tooth-brush and oral
hygiene devices. Even though tooth- brushing is the fundamental
and basic method of preventive dental measures, lots of dental
professions didn't know the exact method of each brushing
method and the proper selection for individual patient. First of all,
the training should be performed for tooth-brushing technique
exactly frequent exercise would be needed to become habitual.
This study could suggest the guide-line for selecting proper tooth-

brushing method for individual *.

TOOTH-BRUSHING METHOD

1.HORIZONTAL SCRUBMETHOD

It has been the most popular motion for tooth-brushing technique
by uneducated people. It is a motion for scrub tooth-surface with
horizontal movement as back and forth ward. It can be occurred
the accumulation of micro-debris at the inter-dental area and
happen the cervical abrasion or hyper sensitive dentin through the

using this motion for a long time as 20 or 30 years (Figure 1)’

Figure 1. Horizontal scrub method

2.ROLLING METHOD

Rolling method of tooth-brushing is world-wide spread method
recommending for general peoples who have not specific oral
problems. It had been once recommended by World Health
Organization as well as the Ministry of Health and Welfare in
Korean government for general people. It has been suggested the
movement of rolling through wrist the hand which had hold a
tooth-brush. Sweep the tooth surface from up to down movement

with rolling the hand-wrist in upper teeth, and from down to up in
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lower teeth. Insert the tooth-brush straight with obliquely at inner
side of frontal teeth, both in upper and lower teeth, and sweep the
brush from inside to outside and horizontal movement as back and
forth for occlusal surface of posterior teeth, both upper and lower.

Rolling technique is known as comparatively easy for learning

and effective for removal of plaque even at proximal area (Figure

-

2)

Figure2-Rolling method

3. BASSTECHNIQUE

Bass technique of tooth-brushing has been recommended for
periodontal problem dental patient, even though it had been some
difficult to perform. It needed for soft and 1 or 2 lane tooth-brush
to vibrate shortly and lightly with holding tooth-brush handle with
lightly. Short and light vibration would be needed inserting one
lane of tooth-brush into the gingival sulcus or periodontal pocket
which had been some inflammatory tissues. Vibratory action
could induce the plaque removal and gingival massage effect at
the gingival sulcus, in order to subside the gingivitis. Recent
years, the modification of Bass method as adding the Rolling
motion together to Bass method has been recommended for

subside gingivitis as well as plaque removal effectively (Figure 3)

5

Figure 3.Bass method.

4. STILLMANMETHOD
Stillman method would be applied for gingival inflam-mation

area with relatively wide spread. Short zig-zag movement with

soft bristled and 3 or 4 lane tooth-brush holding with lightly, from
up to down ward sweep with short vibration on the gingiva at the
upper jaw and from down to up at the lower jaw. Gingival massage
effect would be great to increase the blood circulation on the
inflammatory gingival area. Also modification would be
performed by adding the rolling motion after zig-zag vibration at

gingiva (Figure 4).

Figure 4- Stillman method

5.FONES'METHOD

Dr. Fones was a pediatric dentist and try to supply the proper and
easy method for tooth-brushing for preschool child as sweeping
with small sized kids tooth-brush with motion as drawing
continues circle on the teeth with closing the mouth slightly. It
could be easier to change the rolling method after school aging
than in horizontal scrub method. Horizontal scrub action would be
accomplished on brushing on occlusal site and lingual site (Figure

5)°.

i

Figure 5. Fones method
6. CHARTERS METHOD
This method of tooth-brushing is emphasize to clean the
interdental area especially. Insert tooth-brush tip with
perpendicular direction to longitudinal tooth axis at the proximal
area or revers 45 degrees from the gingiva to tooth direction. And
then, short vibration would be needed focusing on the proximal
area. But, this method is a little bit hard to perform at lingual side

of'the tooth surface. This method is effective for bridge wearer and
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well done at the bottom of the artificial tooth on bridge area. Of
course, it could be applied as modified method by adding the

rolling motion (Figure 6)’.

Figure 6. Charters method.

INNOVATIVE TOOTHBRUSH DESIGNS
- Advances in brushing techniques have gone hand-in-hand with
improvements in toothbrush design, which now caters to diverse
needs:
- Electric Toothbrushes: Equipped with oscillating, rotating, or
sonic
- Technology, electric toothbrushes make it easier to follow
recommended techniques, especially for individuals with limited
manual dexterity.
- Smart Toothbrushes: With integrated sensors, timers, and apps,
these devices guide users in real-time, ensuring proper technique
and adequate brushing duration.

Eco-Friendly Toothbrushes: Bamboo toothbrushes and
toothbrushes with replaceable heads cater to the growing demand

. . 10
for sustainable oral care solutions.

THE ROLE OF AIAND TECHNOLOGY

- Modern brushing techniques have been significantly enhanced
by artificial intelligence and digital technology.

- Real-Time Feedback: Smart toothbrushes now offer feedback on
- missed spots and brushing pressure, preventing issues like gum
damage caused by excessive force.

- Personalized Oral Health Plans: Apps paired with smart
toothbrushes

- Analyze brushing habits and provide tailored recommendations
for improvement.

- Teledentistry Integration: Brushing data can now be shared with

dental professionals,enabling remote monitoring and early

intervention.

Electronic toothbrushes released in markets in the last years are
improving the way people brush their teeth. These smart
toothbrushes embedded with built-in 3D sensors collect and
analyze data about tooth brushing accuracy, duration, and
frequency detecting real-time position and orientation across
different brushing zones. Thanks to the artificial intelligence (AI)
and machine learning algorithms, the device keeps track of the
skipped areas and offers custom recommendations to improve
oral care. The missed areas are generally indicated in a tooth map
reporting also the percentage of brushed surface, the teeth that
require more attention, and if the user is applying too much

pressure in a particular area that may provoke gingival damage.""

CONCLUSION

Tooth-brushing is the basic and the nest way to prevent major oral
diseases as dental caries and periodontal disease through the
elimination of plaque deposition and gingival massage effect. It
would be clever to select the proper technique of tooth-brushing
method in consideration of patient age or oral state. This paper
would be one the guide-lines to select the adequate method of
tooth-brushing technique for each dental patient in clinical, in
order to removal of the dental plaque and gingival massage effect

effectively.
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Review Article
A FUTURE IN ORTHODONTICS-ALIGNERS

Dr. Angousana Arambam , Dr. Eenal Bhambri , Dr. Ankit Bharadwaj , Dr. Darshan Gaikwad, Dr. Sakshi Garg

ABSTRACT:

The advantages of Clear Aligners Therapy (CAT) include the
braces being virtually invisible, comfortable to wear, and
removable for eating and brushing; that way, CAT can be used to
treat a wide range of orthodontic issues. As the demand for
esthetic treatments is increasing, more people are seeking
alternatives to fixed orthodontic appliances. Clear aligners are an
esthetic and comfortable option for orthodontic treatment and
have gained immense popularity over the last decade. This
narrative review has attempted to comprehensively encompass
the entire gamut of materials currently used for the fabrication of
clear aligners and elucidate their characteristics that are crucial in
determining their performance in an oral environment. Historical
developments and current protocols in aligner fabrication, scope
limitation, efficacy of clear aligner, and emerging trends related to
CAT are discussed.

Keywords: CAT, clear aligners therapy, invisalign, orthodontics,

esthetic.

INTRODUCTION:

With the rapid technological improvements in biomaterials,
computer-aided design (CAD) and manufacturing (CAM), clear
aligner therapy (CAT) has emerged as a promising alternative to
conventional fixed appliances (FAs) in orthodontics'. Clear
Aligner Therapy (CAT) is a method of straightening teeth using
clear, custom-made plastic aligners. The aligners apply gentle
pressure to the teeth to gradually move them into the desired
position.

CAT typically comprises a series of clear plastic trays covering
the dentition with a snug fit, that is to be used by the patient at all
times except eating and brushing and generally changed
sequentially every one to two weeks to accomplish planned
orthodontic tooth movements.'

The advantages of CAT include the braces being virtually
invisible, comfortable to wear, CAT can be used to treat a wide

range of orthodontic issues. Clear aligner therapy (CAT) faces

challenges such as patient compliance, as aligners must be worn
for at least 22 hours daily. It's also unsuitable for complex cases,
like severe crowding. Maintaining oral hygiene can be difficult,
increasing dental risks, and CAT is often more expensive than
traditional braces, limiting accessibility.”

Several aspects of clear aligner therapy (CAT) remain
inadequately understood. Key areas of focus include comparing
CAT's effectiveness to traditional braces and other orthodontic
treatments regarding treatment duration and success rates.’ We'll
investigate factors affecting patient compliance with CAT and
strategies for improvement. Additionally, we'll assess cost-
effectiveness relative to traditional braces, satisfaction rates for
CAT versus other methods, and retention and relapse rates post-
treatment, providing a comprehensive overview of CAT's efficacy
and practicality. This review aims to provide a comprehensive
overview of advancements in biomaterials used for clear aligner
fabrication, including historical developments, limitations in
scope, efficacy, clinical effectiveness, and emerging trends in

clear aligner technology.”

HISTORICALPERSPECTIVE:

In 1945, Harold D. Kesling first proposed using rubber-based
tooth positioners made from wax setups of patients' dentition. He
demonstrated that these appliances not only refined orthodontic
results but also enabled the sequential repositioning of misaligned
teeth. This innovation laid the groundwork for modern clear
aligner therapy (CAT). Kesling anticipated that, despite the
technological limitations of his time, a series of aligners could
achieve significant tooth movements, suggesting that practical
applications of this technique could be developed in the future.*

In 1964, Henry Nahoum improved Kesling's method by creating a
vacuum-based appliance that fit snugly to a patient's cast. He
sectioned rotated anterior teeth from a plaster cast and
repositioned them with wax. Various thermoplastic materials
were then vacuum-formed over this cast, producing an effective

appliance for tooth movement.’
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In 1971, Ponitz introduced the "Invisible retainer," utilizing
Biocryl, a material made from cellulose acetate butyrate and other
polymers. This vacuum-formed clear plastic appliance was
designed for the finishing and retention of orthodontic cases,
allowing limited tooth movements, primarily by tipping crowns,
while also providing effective retention.’

In 1985, McNamara enhanced Ponitz's technique by using 1 mm
Biocryl™ polymers with a Biostar vacuum forming machine,
which employed positive air pressure for better adaptation to the
model surface. Despite this innovation, the author noted that the
long-term durability of these clear removable retainers was still
less than that of traditional acrylic or bonded options.’

In 1993, Jack Sheridan refined the fabrication of clear appliances
by using a 0.030" sheet of polypropylene from Raintree Products,
coining the term "Essix appliance." This aesthetic approach
aligned anterior teeth through clear appliances combined with
interproximal tooth reduction, utilizing positive air pressure for
thinner final products, similar to McNamara's method.’

Despite advancements in clear appliance technology, the
fundamental approach for achieving minor tooth movements
remained unchanged. Traditionally, this involved laboriously
making impressions, pouring casts, and realigning teeth at each
appointment. The breakthrough came with Invisalign, introduced
in 1998 by Stanford graduates Zia Chishti and Kelsey Wirth. This
system utilized digitally created removable polyurethane aligners,
employing CAD/CAM technology to reconstruct patients'
dentition from scans, segment individual crowns, and visualize
treatment plans, culminating in custom aligners manufactured

through rapid prototyping and thermoforming processes.’

MATERIALS AND FABRICATION:

The material composition used for clear aligners significantly
affects their clinical performance, and this composition is shaped
by the manufacturing process. There are two main methods:
conventional vacuum thermoforming, widely used both
commercially and clinically, and direct 3D printing, which lacks

available materials meeting essential biocompatibility,

translucency, and mechanical property standards—except for
Tera Harz TC-85, approved by KFDA, EC, and FDA. The
traditional method remains the predominant choice for aligner

production.”

1.THERMOPLASTIC POLYMERS-

Thermoplastic polymers can be classified as amorphous and
semicrystalline polymers based on their inherent molecular
structure. Amorphous polymers comprise irregularly arranged
molecular structures characterized by a low degree of molecular
packing. Semicrystalline polymers, on the other hand, comprise
both areas of uniformly and tightly packed chains (crystalline
domains) and irregularly arranged areas (amorphous regions).""
Crystalline domains in thermoplastic polymers function similarly
to fillers in composite materials, enhancing hardness and rigidity.
Amorphous polymers tend to be softer, transparent, and impact-
resistant, while semicrystalline polymers are typically hard,
opaque or translucent, with good chemical resistance and distinct
melting points." Common materials for clear orthodontic aligners
include polyester, polyurethane, and polypropylene.
Thermoplastic polyurethane (TPU), primarily composed of di-
and tri-isocyanates, and polyols is another extremely versatile
polymer that exhibits multiple favourable properties such as
excellent mechanical and elastomeric characteristics, chemical
and abrasion resistance, adhesion properties as well as simplicity

of machining."

2.POLYMER BLENDS-

The ratio of polymers used in blending is essential in shaping the
properties of the resulting polymer blend. In thermoplastic
orthodontic clear aligners, blending polymers like polyester,
polyurethane, and polypropylene can lead to significant
enhancements in their mechanical and chemical characteristics.
Research has demonstrated that such blends improve the aligners'
clinical performance by providing continuous and controlled
forces necessary for effective tooth movement. Thus, optimizing

the blending ratios is key to achieving superior aligner
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functionality and patient outcomes. """

3.3D PRINTED ALIGNER MATERIAL-

Direct 3D printing can avoid adverse effects of thermoforming
processes, such as alteration of mechanical, dimensional and
esthetic characteristics of the material, offering better geometric
accuracy and precision, better fit, higher efficacy and mechanical
resistance and reproducibility.” Materials utilized for 3D printing
in orthodontics include acrylonitrile-butadiene-styrene plastic,
stereolithography materials (epoxy resins), polylactic acid,
polyamide (nylon), glass-filled polyamide, silver, steel, titanium,
photopolymers, wax, and polycarbonates.

4. BIOACTIVE MATERIALS USED WITH CLEAR
ALIGNERS-

Microbial accumulation is a common issue in orthodontics, with
studies showing increased levels of pathogens like S. mutans and
P. gingivalis. Research on enhancing orthodontic appliances with
nano-antibacterial materials is growing. Proponents of clear
aligner therapy claim it offers better oral hygiene compared to
fixed appliances; however, since aligners cover patients' teeth and
gums for 2022 hours daily, they may increase the risk of bacterial
growth and damage to dental and periodontal tissues. A
randomized clinical trial found no significant differences in oral
hygiene among clear aligners, self-ligated brackets, and
conventional brackets over 9 and 18 months. Nonetheless,
modifications like coating clear aligners with antibacterial gold
nanoparticles could help combat P. gingivalis infections and
reduce biofilm formation."”

Worreth et al. have introduced a cellulose-based clear aligner
material loaded with essential oils, such as cinnamaldehyde, and
the tested material demonstrated antimicrobial properties against
Staphylococcus epidermidis as well as S. mutans and S. mitis

clinical isolates."

FABRICATION:
The pioneering methods involving the manual fabrication of clear

aligners, are no longer used for commercial aligner fabrication,

and the current digital fabrication method employs CAD/CAM
technology and digital workflow protocol (Fig. 1). A digital image
acquisition is obtained via either a direct approach (images from
an intraoral scanner) or an indirect approach (high-quality
polyvinyl siloxane (PVS) putty impressions that are then digitally
scanned), eventually providing a digital representation of the
patient's dentition that constitutes the basic framework for virtual
planning of tooth movements desired with CAT.'

With technological advancements, the direct 3D printing of
aligners from digital designs current materials used for 3D
printing include acrylonitrile-butadiene-styrene plastic,
stereolithography materials (epoxy resins), polylactic acid,
polyamide (nylon), glass-filled polyamide, silver, steel, titanium,
photopolymers, wax, and polycarbonate.’

The advantages of using a clear aligner that is 3D printed are not
just limited to the reduction of the cumulative errors introduced
from the analog impression, intraoral scan, 3D printed physical
model, and the subsequent thermoplastic process and also
improve accuracy, shorten the supply chains, lower costs, and lead

to amore sustainable process by generating less waste.'
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Fig.1 The stepwise fabrication process of 3D direct printed clear

aligners.
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SCOPEAND LIMITATIONS:

Although the number and complexity of cases treated with clear
aligners continue to increase, it is impossible to treat all kinds of
malocclusions with this system. Clear aligners are convenient in
mild to moderate crowding or diastema, posterior expansion,
intrusion of one or two teeth, lower incisor extraction cases, and
distal tipping of molars. Movements like extrusion, correction of
severe rotations, molar uprighting, and closure of extraction
spaces are known to be more challenging to accomplish with
aligners. Even so, incisor extrusion, molar transition, and closure
of extraction spaces are possible with the use of attachments in the

Invisalign system. "

TIME EFFICIENCY OF CLEARALIGNERS:

Time efficiency is an important outcome to consider for private
practice orthodontists because spending less time with one patient
in the clinic and completing the treatment earlier both pleases the
current patient and allows the orthodontist to treat more patients .
Buschang et al investigated the difference between conventional
fixed appliances and Invisalign aligners in terms of total treatment
time and chair time in non-extraction patients. Total treatment
time was found to be 67% lesser in the In visalign group. The short
duration of treatment with aligners was asserted with the absence
of'the finishing and detailing phase, which can take up to 6 months
with fixed appliances. On the contrary, in extraction cases,
Invisalign treatment duration is 44% longer as compared to fixed-
appliance treatment. Patients with good compliance are required
to visit the orthodontist in 10—12 week intervals in aligner therapy,
whereas 4-6 week intervals are inevitable when treating with
fixed appliances. Therefore, more appointments are required in
fixed appliances therapies. Also, the chair time is found to be
significantly shorter in clear aligners group, allowing the clinician

to treat more patients."

EMERGING TRENDS:
1.SHAPE MEMORY POLYMERS

Shape memory materials constitute a subset of smart materials

that can display an alteration in their macroscopic shape upon the
application of an appropriate stimulus; retain this temporary shape
stably and recover back to their original shape on the re-
application of another stimulus .Shape memory polymers
(SMPs), alternatively known as actively moving polymers, in
turn, constitute a sub-category of shape memory materials .The
shape memory mechanism of SMPs relies on two crucial traits-the
presence of a stable polymer network that determines the original
shape of the material and a reversible polymer network that allows
the material to transform to an altered or a temporary shape .

The shape memory effect in SMPs relies on the presence of a two-
domain system that possesses two different glass transition
temperatures; wherein one of the two domains is hard/elastic at
room temperature and the other one is soft/ductile. The shape
memory mechanism in SMPs responsive to thermal stimuli relies
on a reversible activation and deactivation of a polymer-chain
motion in the switching segments respectively above and below a
specified temperature termed as the transition temperature - that
could either be their glass transition temperature or their melting
temperature .On reaching the transition temperature, the
deformed shape memory material displays an elastic property to
recover back to its original shape and this shape recovery in turn
can generate forces that are able to produce orthodontic tooth

2,15
movement.

2.3D PRINTED CLEAR ALIGNERS

3D printing, alternatively termed additive manufacturing, was
conceptualized in the 1980s and now finds several applications in
multiple disciplines of dentistry that enable dentists to custom
design and print dentures, orthodontic appliances, maxillofacial
prostheses and orthognathic surgical guides.

3D printing permits a layer-by-layer production of pieces, rather
than relying on machining, moulding, and other subtractive
methods . An application of 3D printing during the production of
thermoformed clear aligners is the 3D printing of the dental model
on which an actual clear aligner is later thermoformed; this

process led to a reduction in geometric inaccuracies and other
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errors associated with manual impression making.

Direct 3D printing shows promise for greater accuracy, shorter
supply chains, significantly shorter lead times, and lower costs
apart from being a more sustainable process that generates
significantly less waste than subtractive and thermoforming
processes.

While a study examining the accuracy of 3D printed retainers
compared with conventional vacuum-formed and commercially
available vacuum-formed retainers has shown that average
differences of the conventional vacuum-formed retainers ranged
from 0.10 to 0.20 mm. The commercially available and 3D-
printed retainers had ranges of 0.10—-0.30 mm and 0.10—0.40 mm,
respectively. Several preliminary studies are now evaluating
various aspects of 3D printed clear aligners. The thickness of a
thermoformed aligner influences the magnitude of force it
delivers to generate optimal tooth movement and performance
and 3D printing represents a complex method in controlling the

thickness of dental aligners and subsequently the exerted force.'

3.BIOACTIVE ALIGNER MATERIALS-

Besides the application of nanoparticles in clear aligner materials
for microbial inhibition rapid development in the synthesis of
novel bioactive materials that have a wider range of applications
has also been mentioned in the literature. The most noticeable
examples of bioactive materials are glass ionomers and composite
resins modified with hydroxyapatite, bioactive glass, and other
compounds. These biocompatible products are constructed to
release various kinds of ions, such as fluoride, calcium, and
phosphorus when used intra-orally. These ions are capable of
initiating the remineralization and restoration process and
inhibiting demineralization. In particular, fluoride ions can act as
effective anticaries agents, and various dental materials have been
modified to prolong the fluoride-releasing action of resins by
adding fluoride salts and incorporating NPs of calcium fluoride,

F-PRG, and S-PRG."

CONCLUSION:

Clear aligner therapy is a popular orthodontic treatment that uses

custom-made, clear plastic aligners to gently and gradually shift
teeth into their desired positions. It effectively addresses issues
like crowding, spacing, and misalignment, offering a convenient
and discreet solution for those seeking straighter teeth.

The future of clear aligner therapy looks promising, with
continued advancements in technology and materials, allowing
for more effective and efficient treatment outcomes. The history
of clear aligner therapy dates back to the late 1990s when the first
clear aligner systems were introduced. Since then, clear aligner
therapy has evolved and become increasingly popular as a
preferred orthodontic treatment option for a growing number of
patients.

In conclusion, clear aligner therapy is a safe, effective, and
convenient orthodontic treatment option that offers patients a
virtually invisible way to achieve a straighter, more beautiful
smile. With continued advancements in technology and a growing
body of research supporting its effectiveness, the future of clear

aligner therapy looks bright.
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Review Article

SWOT ANALYSIS IN DENTAL RESEARCH: A COMPREHENSIVE REVIEW

Dr. Hetal Sachanandani, Dr. Suruchi Juneja Sukhija

ABSTRACT:

This thorough study article examines the utilisation of SWOT
analysis in dentistry research, clarifying its merits, shortcomings,
opportunities, and dangers. The introduction highlights the crucial
importance of dental research in improving worldwide oral health
via advancements in techniques and materials. Identified key
strengths encompass technology improvements, like digital
imaging, and interdisciplinary collaboration that enhance study
quality. The review emphasises the therapeutic significance of the
findings and their beneficial effects on patient outcomes. In
contrast, limitations include insufficient finance, disjointed
research initiatives, sluggish incorporation of findings into
practice, and ethical obstacles are identified as major hindrances.
Growth opportunities encompass improvements in genomics, the
incorporation of Al and machine learning, rising demand for
minimally invasive procedures, and the proliferation of tele-
dentistry. Nonetheless, issues such as budgetary limitations,
opposition to change among professionals, global health
emergencies, and rivalry for financing from other medical
disciplines pose significant obstacles. The paper asserts that
capitalising on strengths and opportunities while mitigating flaws
and dangers is crucial for the future progress of dental research,
hence augmenting its impact on global oral health.

Keywords: Dental Research, Oral Health, SWOT Analysis
INTRODUCTION

Dental research is an evolving discipline that considerably
enhances global oral health outcomes. Researchers investigate
novel procedures, materials, and therapies to improve therapeutic
practices. A vital instrument for strategic planning in this field is
the SWOT analysis, which stands for Strengths, Weaknesses,
Opportunities, and Threats. This analytical approach facilitates a
comprehensive evaluation of internal and external factors
affecting the advancement, efficacy, and effect of dental research.
This paper performs a thorough SWOT analysis pertaining to
dental research, addressing strengths, weaknesses, opportunities,
and threats. The insights derived from this analysis can assist

dental researchers and stakeholders in enhancing their

methodologies to optimise the beneficial effects of their
endeavours.

STRENGTHS OF DENTAL RESEARCH

Dental research possesses several features that enhance its
significance and advancement within the healthcare sector. The
subsequent points highlight several areas of strength.

1. Innovative Technological Advancements

A significant advantage of dental research is its robust basis in
technology-driven innovations. Innovations including digital
radiography, 3D imaging, CAD/CAM systems, and laser dentistry
have transformed diagnoses and treatment planning. Recent
breakthroughs in nanotechnology, biomaterials, and tissue
engineering have improved treatment results, particularly in
restorative and regenerative dentistry. These breakthroughs
empower dental researchers to create more efficient, precise, and
less invasive procedures, resulting in enhanced patient care. '

2. Interdisciplinary Collaboration

The interdisciplinary collaboration is a notable strength of dental
research. It utilises knowledge from diverse scientific disciplines
like bioengineering, materials science, genetics, and
pharmaceuticals. The integration of knowledge improves the
quality and breadth of research, facilitating holistic strategies for
addressing intricate dental issues. Advancements in genetics have
resulted in significant insights into the influence of heredity on
illnesses such as periodontitis and dental caries™".

3. Clinical Relevance and Patient Impact

The clinical relevance of dental research guarantees that results
yield concrete advantages for patients. Advancements in caries
prevention, periodontal disease treatment, dental implants, and
cosmetic dentistry have enhanced patient outcomes. The strong
connection between dental research and patient care guarantees
that advances are scientifically valid and meet actual clinical
requirements’.

4. Global Public Health Impact

Dental research is essential for enhancing worldwide oral health,
especially in the realm of public health dentistry. Investigations

centred on economical therapies, preventive strategies, and public
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health regulations have substantially aided in the fight against oral
diseases in both advanced and emerging countries. Initiatives
focused on fluoride treatments, sealants, and oral hygiene
education have diminished the incidence of prevalent dental
conditions, including caries and gingivitis ‘.

Weaknesses of Dental Research

Not with standing its advantages, dental research encounters some
inherent deficiencies that may hinder its development and
efficacy. Mitigating these restrictions is crucial for promoting
additional progress.

1. Limited Funding and Resources

A major obstacle in dentistry research is the restricted access to
funding. In contrast to other sectors of healthcare, such as
oncology or cardiovascular studies, dentistry research frequently
encounters difficulties in securing significant financial backing
from governmental and private entities. The deficiency of money
constrains the breadth of research initiatives, hinders the capacity
to do extensive clinical studies, and diminishes prospects for
innovation’.

2.Fragmented Research Efforts

The fragmentation of dental research is a significant issue.
Research initiatives frequently lack coordination and
collaboration, being dispersed among several institutions and
areas. This may result in redundant efforts and diminished
advancement. The absence of standardised protocols in research
environments undermines the reliability and repeatability of study
results, hence constraining the generalisability of research
findings®.

3.Slow Integration of Research into Clinical Practice
Translating research findings into routine clinical practice
frequently requires much time. Numerous dental professionals
exhibit reluctance in embracing new technology or treatment
methodologies owing to apprehensions regarding expenses,
intricacy, or insufficient training. The delay in integration hinders
the timely delivery of research benefits to patients, thereby

restricting its immediate impact’.

4. Ethical and Regulatory Barriers

Ethical considerations, especially with human trials and the
application of innovative biomaterials, can impede research in
certain domains. Regulatory obstacles impede the approval
procedure for novel medicines or devices, thereby postponing
their market availability. Although these obstacles are essential for
patient safety, they introduce complexity and prolong the study
process .

Opportunities in Dental Research

Dental research offers extensive prospects for advancement and
innovation. Leveraging these prospects can advance the field and
mitigate current limits.

1. Advancements in Genomics and Personalized Dentistry

The advent of genetics and personalised medicine presents
promising opportunities for dentistry research. Through the
analysis of patients' genetic profiles, researchers can get insights
into the fundamental causes of dental illnesses and formulate
treatment regimens customised to specific requirements.
Identifying genetic markers for periodontitis may facilitate the
development of targeted medicines that surpass the efficacy of
existing treatments .

2. Integration of Artificial Intelligence and Machine Learning
Artificial intelligence (AI) and machine learning possess the
capacity to transform dentistry research through improved data
processing, enhanced diagnostics, and optimised treatment
planning. Al-powered imaging technologies can identify early
indicators of dental ailments, and machine learning algorithms
can evaluate patient data to forecast results and customise
treatment strategies. The integration of these technologies could
significantly enhance the precision and efficacy of dental
research’.

3. Growing Demand for Minimally Invasive Procedures

There is an increasing desire for minimally invasive dental
procedures that provide expedited recovery and reduced
discomfort. This trend offers researchers the possibility to create
novel materials and methodologies that correspond with patient

preferences. Investigations into bioactive materials, directed

Journal of Updates in Dentistry, Jul-Dec 2024, 13(2) : 38-41

39



tissue regeneration, and non-invasive periodontal therapy have
yielded encouraging outcomes in this domain".

4. Expansion of Tele-Dentistry

The emergence of telemedicine has permeated the domain of
dentistry, presenting novel prospects for dental research. Tele-
dentistry enhances access to dental care, especially for patients in
rural or underserved regions. Investigating the efficacy of tele-
dentistry platforms, patient outcomes, and their integration with
conventional care models may enhance their future role in dental
care'’.

Threats to Dental Research

External hazards are prospective obstacles that may impede the
advancement and effectiveness of dental research. Recognising
these dangers is essential for formulating ways to alleviate their
effects.

1. Economic Constraints and Healthcare Budget Cuts
Economic recessions and cuts in healthcare funding provide a
substantial risk to dental research. Government financing
frequently serves as a vital financial resource for research
initiatives, and budget reductions might result in postponements
or terminations of crucial investigations. Financial limitations
may hinder patients' capacity to afford novel therapies, hence

diminishing the desire for innovations'.

2. Resistance to Change in Clinical Practice

Dental practitioners may hesitate to embrace new treatments or
technology, especially if they are regarded as intricate, costly, or
unverified. This resistance might impede the application of
research findings, hence reducing the efficacy of advances.
Mitigating this aversion necessitates continuous education,
training, and communication between researchers and
physicians'.

3. Global Health Crises

Pandemics and other global health emergencies can profoundly
impede dental research, as evidenced during the COVID-19
pandemic. Research activities were suspended or postponed,
funding was redirected to critical healthcare requirements, and

dentistry practices experienced extended closures. Future global

health concerns may similarly affect dental research regarding
practical constraints and resource accessibility'”.

4. Competition with Other Medical Fields

Dental research frequently contends with other medical
disciplines for scarce money, focus, and resources. Conditions
such as cancer, cardiovascular disease, and diabetes
predominantly influence public health discourse and garner
significant investment. Dental researchers must emphasise the
extensive health ramifications of oral illnesses to obtain a larger
allocation of funding'®.

CONCLUSION

SWOT analysis offers a thorough framework for evaluating the
present condition of dental research and pinpointing possibilities
for enhancement. The advantages of dental research,
encompassing technological innovations, interdisciplinary
cooperation, and its immediate influence on patient treatment,
guarantee its continued significance within healthcare.
Nonetheless, deficiencies such as constrained funding,
fragmentation, and sluggish integration into clinical practice
underscore areas necessitating focus. Capitalising on
advancements in genetics, artificial intelligence, minimally
invasive techniques, and tele-dentistry can propel future
innovation. Simultaneously, challenges including fiscal
limitations, opposition to change, global health emergencies, and
rivalry from other medical disciplines highlight the necessity for
strategic planning to secure the continued success of dental
research.

Effectively addressing these internal and external challenges will
be crucial for augmenting the influence of dental research and its
contribution to global oral health.
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STEM CELLS IN ORTHODONTICS-A REVIEW
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ABSTRACT:
Stem cells are the foremost attention grabbing cells in cell biology.

They are undifferentiated cells capable of self-renewal and
differentiation into multiple functional cell types. Dental pulp,
deciduous dentition, and periodontium have all yielded cells that
resemble adult stem cells in their features. Researchers from all
over the world are now paying attention to stem cell therapy.
Craniofacial problems are quite common and occur at all ages.
Stem cells are often used therapeutically in every field of health
science. In fact, several procedures are reformed after stem cells
come into play. This article provides an overview of the state-of-
the-art research on stem cells and their widespread application in
orthodontics and dentofacial orthopaedics and their future

perspectives.
Keywords : Stem cells SCs, Dental pulp, Orthodontics.

INTRODUCTION:
Orthodontics involves treatment of dental malocclusions and

correction of dentofacial deformities. The aim of orthodontic
treatment is to achieve facial aesthetics and improve oral health
related quality of life."” Orthodontic treatment of malocclusions
has several shortcomings such as prolonged treatment time, apical
root resorption, tooth movement limited to alveolar bone and
difficulties to overcome periodontal defects.’ Stem cells
procedure in orthodontics plays major role to enhance facial
esthetics, reduces treatment timing.' Stem cells SCs are
undifferentiated cells capable of self-renewal and differentiation
into multiple functional cell types. These cells can widely be used
in wounds to promote repair and tissue regeneration.” Nowadays,
SCs could be considered as “research trends” in the field of
biology and medicine and their application in regenerative
medicine is growing. In bone tissue engineering, SCs are carried
by an osteoconductive scaffold and differentiated toward
osteogenic cells using osteoinductive growth factors’. Several
types of scaffolds and growth factors have been used for
regeneration of craniofacial bone defects including orthodontic
related bone defects. The aim of the current study was to review

applications of SCs in treatment of dentofacial defects and

deformities and to propose possible advantages of SC therapy in

enhancing orthodontic treatments.

CHARACTERISTICS OF STEM CELLS:
Stem cells classified according to characteristics to:
1. Totipotency: Is the ability of definite type of cells to Produce all

types of cells as well as germ cells or Embryonic Stem Cells ESCs,

which also named omnipotent.

2. Pluripotency: Is the ability of Producing all types of cells apart

from cells of the embryonic membrane.
3. Multipotency: Is the ability to distinguish into more than one

adult cell type such as Mesenchymal Stem Cells MSCs.
4. Unipotency: And also called dedicated progenitors: produce

one particular cell type.”
TYPES OF STEM CELLS:
Human stem cells can be categorized into three main categories

embryonic, germinal and somatic:

1. Embryonic stem cells ESCs originate from the inner cell mass
of'the blastocyst. ESCs are omnipotent having unlimited power of

division and have indefinite replicative life span.
2. Germinal stem cells GSCs are derived from primary germinal

layers of embryo. They differentiate into progenitor cells to

produce specific organ cells.

3. Somatic/adult stem cells are progenitor cells as they are less
totipotent i.e. less replicative life span than ESCs. They exist in
mature tissues such as hematopoietic, neural, gastrointestinal and

Mesenchymal tissues.’
SOURCES OF STEM CELLS IN ORAL CAVITY:

Dental Stem Cells:
The development of a new dentition requires the fusion of

mesenchymal (which produces odontoblasts, osteoblasts,
cementoblast and fibroblasts) and epithelial (which produces
ameloblasts) stem cells because oral epithelial and neural crest-
derived mesenchymal cells continuously interact to form teeth.
Several oral tissues from adults or infants have so far yielded
mesenchymal stem cells (MSCs). Contradicting to dental

mesenchymal cells, the majority of epithelial cells of the tooth
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vanish once the tooth erupts. Because of this, it is very challenging
to find epithelial stem cells (Epithelial Stem Cells) in adult
dentition. The majority of the existing understanding of dental
Epithelial Stem Cells comes from animal models like rodents,
where adult Epithelial Stem Cell have already been identified as
the primary source of epithelium renewal in the incisors which are

continuously developing.’

Dental Mesenchymal stem cells:
MSCs have been discovered to exhibit markers including STRO-

1, CD146, and CD44 since they were initially identified from
bone marrow in 1970. The mesodermal lineages that gives birth to
connective tissues like cartilage, bone and fat tissue could be
formed from MSCs. The dental pulp of permanent human teeth
served as the initial site of discovery for dental mesenchymal stem
cells (DMSCs). Additionally, pulp from shredded primary teeth,
the apical portion of the dental papilla, the dental follicle, and the

periodontal ligament have all been found to contain DMSCs.”

Dental pulp stem cells (DPSCs):
Third molar dental pulp, which is frequently removed, is the most

frequent source of DMSCs. In 2000, dental pulp stem cells were
first discovered. At the junction of the cementum and enamel, the
tooth must be divided to isolate the dental pulp. In vitro expansion
of single-cell suspensions is possible. The most widely utilised
identification approaches rely on the morphology, selective
adhesion properties, growth and differentiation potential, and
tissue healing capacity of the cells because of the lack of particular
dental stem cell markers. STRO-1, CD146, and CD44 are typical
MSCs markers that are frequently used to identify dental stem cell
populations. In vitro, DPSCs have the capacity to produce
lineages that are odontogenic, adipogenic, chondrogenic,

osteogenic, myogenic, and neurogenic.’

Stem Cells From Human-Exfoliated Deciduous (SHEDs):
Teeth Multipotent (SHEDS) is extracted from exfoliated human

primary teeth using a similar technique as dental pulp stem cells.
Similar to dental pulp stem cells, SHEDs also express STRO-1

and CD146 on their surface, as well as a number of glial and neural

markers such nestin, III tubulin, GAD, NeuN, GFAP, NFM, and
CNPase, likely as a result of their neuralcrest ancestry. SHEDs
proliferate more quickly than DPSCs but are less able to assemble
dentin-pulp complexes in vivo. SHEDs have been found to be
myogenic and chondrogenic as well as odontogenic, osteogenic,
adipogenic, and neurogenic. SHEDs can stimulate the production

of bone and dentin in living things.”

Stem cells from the apical part of the papilla (SCAPs):
SCAPs could be removed from the root apical papillae, a soft

tissue at the tips of developing permanent dentition, SCAPs
outperform DPSCs in terms of proliferative rate, telomerase

activity, potential for tissue regeneration, and migratory ability.”

Periodontal ligament stem cells (PDLSC):
The Periodontal ligament is made up of connective tissue fibres

that are situated in the middle of the alveolar bone and the tooth
root cementum. PDL helps keep teeth stable and supports
homeostasis, nutrition, and tissue repair. First, third molars were
used to isolate periodontal ligament stem cells or periodontal

ligament stem cells from the root surface.”

Stem cells from the dental follicle (DFSCs):
Progenitors for the PDL, alveolar bone, and cementum are found

in the dental follicle, a mesenchymal tissue. Coordination of tooth
eruption is one of its biological purposes. By using plastic
adherence, dental tissues that had been excised were used to

isolate dental follicle stem cells (DFSCs).’

Epithelial stem cells in human teeth:
Among the potential sources of dental problems The wisdom

tooth, also known as the third molars, develops postnatally in
humans and is called epithelial stem cells. The enamel organ in the
third molar develops about the 72nd month of a person's life.
Unexpectedly, the human deciduous dental pulp can also be used
to isolate epithelial cells. the deciduous pulp tissue was grown in
serum without the medium for this research. During the culture

process, rounded cells with an epithelial appearance proliferated
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in colonies and possessed cuboidal or polygonal forms.’
STEM CELLS THERAPY IN ORTHODONTICS:

ALVEOLAR BONEAUGMENTATION:
The cleft anomaly is one of the most prevalent congenital

malformation, where most of the patients possess osseous defects
of the pre maxilla alveolar bone. The treatments modalities of
alveolar cleft defects involve autologous bone grafting at the
deficient site. These cleft patients frequently need a secondary
bone graft, to permit the eruption of the anterior teeth segment and
assisting orthodontic management. Stem cell therapy act as
potential treatment option for correcting deficient alveolar bone
region.’ This was experimented with the help of bone marrow
stem cells in the rat alveolar defect segment and fibrin glue
composition was promising method to treat alveolar defect."
Waite PD et al at 1996, osteoplasty for clefted region was done for
nine-year-old female patient where mesenchymal stem cells were
used instead of bone grafts. After six months the cleft bridged with
79.1% of the grafted region where eruption of lateral incisor and
canine in the deficient part after six months in the remodelled

alveolarridge."

DISTRACTION OSTEOGENESIS:
Distraction osteogenesis (DO) is surgical procedure for triggering

bone formation after corticotomy or an osteotomy and slow and
steady distraction. The method is based on the tension-stress
principle occurs by deliberate parting of the bone fragments by
traction which was proposed by Ilizarov in 1989. The gradual
bone distraction creates mechanical stimulation which brings
biological responses and subsequently regeneration of bone. This
is accomplished by a cascade of biological events like
differentiation of pluripotent cells, angiogenesis, osteogenesis
and bone mineralization. The source of the stem cells used in this
method are exfoliated deciduous teeth (SHED)of human being,
bone marrow and adipose tissue. It has been suggested that stem
cells significance in distraction osteogenesis showed that it
accelerate bone regeneration in the distraction gap and enhance

consolidation.” Lai QG et al performed animal experiments with

white rabbits which underwent left mandibular osteodistraction
and were randomly divided into group A, B, and C. Autologous
bone marrow mesenchymal stem cells and physiological saline
were injected into the distraction gap of groups A, group B, and
group C, respectively. Finally, BMMSCs exchanged with osterix
(OSX). It was observed that there was tremendous bone callus
formation in groups A and B. The group C animals showed fragile
bone formation in the distracted callus, when compared to group A

and group B."

REGENERATION OF TMJ DEFECT:

Cells from different sources like fibroblasts, articular cartilage
cells, mesenchymal stem cells and human umbilical cord matrix
cells were used to reconstruct the TMJ defect. The tissue-
engineered mandibular condyle is most advanced technique in
regeneration of TMJ which was created from bone marrow
mesenchymal stem cells embedded in the stratified layers of
This is later formed into the form of

cartilage and bone .

mandibular condyle of human."

RAPID MAXILLARY EXPANSION:
In 1860, Emerson C. Angell introduced Rapid Maxillary

Expansion. Transverse maxillary deficiency is the most common
problem in orthodontic patients which affects smile aesthetics,
occlusal abnormalities, facial development associated with
functional problems like altered pharyngeal airway, increased
nasal resistance, abnormal tongue posture and mouth breathing
habit. RME is indicated in younger patients in mixed dentition
stage, to improve the skeletal and dental disharmony by producing
expansion at the mid palatal suture. RME is an effective
orthopaedic appliance used to treat unilateral or bilateral
crossbites, cleft lip and palate cases, to gain arch length in patients
with moderate maxillary crowding and patients with nasal
respiratory problems. Maxillary constriction can be corrected by
slow maxillary expansion, rapid maxillary expansion, and
surgically assisted rapid palatal expansion (SARPE), and by
orthognathic surgery. The role of stem cells in maxillary
expansion have been studied by many authors, due to its ability to

differentiate into osteogenic cells and bone formation occurs.4
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Ekizer et al in their animal study investigated whether
mesenchymal stem cells (MSC's) have the ability to induce new
bone formation in midpalatal suture region, the results showed
that single local injection of mesenchymal stem cells (MSC's) into
the mid palatal suture resulted in new blood vessel formation with
accerlated bone formation. The author further states that this
approach might further reduce the duration of treatment and

increased retention.”

EXTERNALROOT RESORPTION:
ERR is the most common and unfavorable sequelae after

orthodontic tooth movement. Undesirable forces during
orthodontic tooth movement may induce inflammatory root
resorption that results in loss of cementum in initial stages and
advanced stages, it affects dentin which leads to loss of tooth
structure. cementoblasts can be derived from mesenchymal stem
cells (MSC) and dental follicular stem cells (DFSC). Thus, these
two kinds of stem cells may be used before orthodontic treatment,
in order to prevent root resorption or post treatment for repairing
the damage. Oshima et al in their Animal study transplanted the
whole tooth structure through tissue engineering, and introduced
into rodent and beagle dogs, results showed that there is a possible
regeneration of cementum and dentinal layers of damaged tooth
structure and the study further to achieve a functional human tooth

structure through tissue engineering.'

ACCELERATED ORTHODONTIC TOOTH MOVEMENT:
The rapid movement of tooth is accomplished by remodelling of

periodontal ligament and alveolar bone in response to the
application of mechanical force. In 2016, Feng et al observed that
improved periodontal ligament progenitor cells with suppressed
expression of type 1 collagen (Col-I) occurred during application
of orthodontic force and Col-I expression arose after removal of
orthodontic force. During application of orthodontic force, where
periodontal ligament stem cells can able to respond with
suppressed collagen expression.'’ The common use of stem cells is
to accelerate orthodontic tooth movement in response to
application of orthodontic forces. Once orthodontic force is

applied, there is delayed orthodontic tooth movement until

necrosis tissue is removed. In clinical practice, stem cells
transplantation in the pressure sites may trigger the process, which

promotes accelerated orthodontic tooth movement (OTM).

PERIODONTALREGENERATION USING STEM CELLS:
The periodontal ligament is a group of specialized connective

tissue fibres that basically attach a tooth to the alveolar bone. PDL
cells are derivative of the dental follicle and this occurs after
crown formation is completed. Successful orthodontic treatment
depends on the health of the periodontium.’ The most common
periodontal complication related to field of orthodontics includes
gingivitis, periodontitis, dehiscence, fenestrations, interdental
bone loss, gingival recession and hyperplastic gingiva. The stem
cells plays most important role in the regeneration of
periodontium through the process of mitosis. According to the
study conducted by Duan X et al in 2011, they implanted
pluripotent stem cells with a silk fibroin scaffold with enamel
matrix derivative gel into a mouse periodontal fenestration defect
site. The outcome of the study shows that there is advanced rate of

cementum and alveolar bone development arisen.'®
FUTURE PERSPECTIVES OF STEM CELLS THERAPY:

Tooth regeneration:

Three key elements are involved in tooth regeneration which
include: Inductive morphogenes, Stem cells and Scaffold.
Regeneration of tooth hypothesis can be carried out throughout
many steps. The adult stem cells are harvested and are arranged
into a scaffold that provides optimized environment. Cells are
instructed with targeted soluble molecular signals spatially and
gene expression is read. Finally, the above mentioned mixture is
incubated into a suitable conditions till the final product is

produced.’
Bioengineered Teeth:
A method has been developed to regenerate tooth buds in a single

procedure by combining dental pulp and bone marrow on a
scaffold and implanting this into surgically created defects. After a
number of months, the construct led to organized dentin, enamel,

pulp, cementum, and periodontal ligament surrounded by
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regenerated alveolar bone, suggesting a method that could

translate directly to humans."”
Stem Cell Banking:

Cryopreservation or banking of stem cells maintains the viability
of cells indefinitely. During cryopreservation, the cells are put to
sleep through a process called vitrification, in which the tissue is
placed in liquid nitrogen at a temperature of -196 degrees Celsius.
The cryopreservation process stops all cellular metabolism
involving both cell growth and cell death. The cells preserved

today can be applied to future regenerative therapies.”

CONCLUSION:
The current review highlights the use of stem cells (SCs) either

alone or in combination with bone scaffolds and growth factors for
the surgical correction of dentofacial deformities, TMJ defects,
and alveolar bone lesions. Recent studies indicate that SCs can
enhance treatment outcomes and shorten treatment durations.
Their application is associated with faster healing and reduced
morbidity compared to traditional surgical methods. Additionally,
SCs may be beneficial in distraction osteogenesis (DO) surgeries
and rapid maxillary expansion (RME), potentially improving

consolidation rates and minimizing relapse.

Current evidence supports the feasibility of using SCs to
accelerate orthodontic tooth movement (OTM), regenerate
resorbed roots, and expand OTM capabilities while maintaining
periodontal health. Furthermore, SCs can aid in the regeneration
of periodontal tissues both before and after OTM. However, in
vivo studies are needed to further investigate these potential

applications.
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Review Article

THE EFFECT OF NSAIDS (NON-STEROIDAL ANTI-INFLAMMATORY DRUGS) ON ORTHODONTIC TOOTH

MOVEMENTS: A REVIEW

Dr. Ankit Goyal, Dr. Aarzoo Goel

Abstract

Orthodontic tooth movement (OTM) involves the application of
force to induce remodeling of the periodontal ligament, alveolar
bone, and surrounding tissues. Non-steroidal anti-inflammatory
drugs (NSAIDs) are commonly used to alleviate pain and
inflammation, but their impact on orthodontic tooth movement is
a subject of ongoing debate. This review explores the available
literature on the effects of NSAIDs on orthodontic treatment
outcomes. Studies indicate that while NSAIDs can effectively
manage discomfort, they may inhibit the underlying physiological
processes responsible for bone remodeling, potentially delaying
tooth movement'”. The review highlights the conflicting results
and calls for further research to establish definitive clinical
guidelines regarding the use of NSAIDs in orthodontics **.
Introduction

Orthodontic tooth movement (OTM) is a biological process
wherein controlled mechanical forces are applied to teeth,
resulting in bone remodeling within the alveolar bone’. This
process is essential for the repositioning of teeth in alignment with
the treatment goals. Orthodontic therapy often leads to discomfort
or pain due to the inflammatory response in the periodontal
tissues’. Non-steroidal anti-inflammatory drugs (NSAIDs) are
commonly used to alleviate such pain by inhibiting the synthesis
of prostaglandins, which play a role in inflammation and pain’.
Despite the widespread use of NSAIDs in orthodontics, their
influence on the rate and effectiveness of orthodontic tooth
movement remains controversial®. Prostaglandins are involved in
the bone remodeling process, which is critical for effective tooth
movement. Therefore, the inhibitory effect of NSAIDs on
prostaglandin production has raised concerns about their potential
to slow down or interfere with orthodontic tooth movement ™.
This review aims to explore the available literature on this subject
tounderstand the effects of NSAIDs on OTM.

Material and Methods

To examine the effect of NSAIDs on orthodontic tooth movement,
a comprehensive review of literature was conducted using

electronic databases, including PubMed, Scopus, and Google

Scholar"'. The search was focused on studies published between
2014 and 2024, using key terms such as "NSAIDs," "orthodontic
tooth movement," "bone remodeling," and "pain management."
Both human and animal studies were included, and only articles
published in peer-reviewed journals were considered” The
selected studies were analyzed for their findings on the influence
of NSAIDs on the rate of tooth movement, bone density, and
inflammatory markers related to orthodontic treatment.

Results

Atotal of 20 studies were reviewed, including" animal studies and
7 human studies. The results varied widely across the studies:

1. Pain Reduction: Most studies found that NSAIDs significantly
reduced pain associated with orthodontic tooth movement™".
This pain reduction was attributed to the inhibition of
cyclooxygenase (COX) enzymes, which leads to a decrease in the
production of prostaglandins".

2. Tooth Movement Rate: Several animal studies reported a
slower rate of tooth movement in groups treated with NSAIDs "
These findings were attributed to the reduced osteoclast activity,
which is necessary for bone resorption during tooth movement'®.
3. Bone Remodeling: NSAIDs were found to interfere with bone
remodeling in both animal and human studies”. A decrease in the
activity of osteoblasts and osteoclasts was noted, which could
potentially delay the repositioning of teeth™.

4. Clinical Significance: In human studies, the clinical
significance of NSAID use was debated’'. Some studies reported a
slight delay in tooth movement, while others found no substantial
effect on the overall treatment time™.

Discussion

Orthodontic tooth movement is based on the biological principle
that sustained pressure on the teeth leads to the remodeling of
periodontal structures, including the alveolar bone and
periodontal ligament”. The initial phase of tooth movement
involves an acute inflammatory response, which is characterized
by vasodilation in the periodontal tissues. This inflammatory

reaction triggers processes where osteoblastic and osteoclastic

activities occur. Depending on the changes in the periodontium,
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patients commonly experience pain and discomfort. These
symptoms are most intense within the first 24 hours after the
application of orthodontic force™. Although the discomfort peaks
at24 hours, it generally subsides to baseline levels by day 7.

The primary medications used in orthodontics for pain relief are
nonsteroidal anti-inflammatory drugs (NSAIDs). These
medications work by inhibiting cyclooxygenase (COX) enzymes,
which play a role in the conversion of arachidonic acid into
prostaglandins (PGs) in the cellular plasma membrane™. PGs such
as PGE1 and PGE2 are important mediators of bone resorption ™.
Several researchers have explored the effects of systemic or local
application of medications and the consumption of dietary
supplements, such as vitamins and minerals, during orthodontic
tooth movement. However, most reviews have not reported the
impact of these substances on the rate of tooth movement™.
Medications can influence the rate at which orthodontic tooth
movement occurs. We conducted a systematic review of the
literature specifically examining the effects of NSAIDs on
orthodontic tooth movement. Molecular biology research into
orthodontic tooth movement has identified key mediators
involved in the complex processes of extravasation, inflammatory
cell chemotaxis, and the recruitment of osteoclast and osteoblast
progenitors™. NSAIDs are classified as analgesic and anti-
inflammatory, though some are better at one than the other.
Despite being chemically diverse, NSAIDs exert their therapeutic
effects through their common ability to inhibit the activity of
cyclooxygenase (COX) enzymes”’.

There are two isoforms of COX in mammals: COX1, which is
constitutive and important for tissue homeostasis, and COX2,
which is inducible by cytokines and plays a significant role in
inflammation”. NSAIDs have been developed to target these
cyclooxygenases, including drugs like acetylsalicylic acid
(aspirin), ibuprofen, and others. Non-selective COX inhibitors
include agents like aspirin, acetaminophen, indomethacin, and
naproxen, which effectively relieve pain associated with
inflammatory conditions™. All NSAIDs generally have similar

effects and mechanisms of action—they inhibit the production of

prostanoids (thromboxanes, prostacyclines, and prostaglandins)
by inhibiting COX1 and COX2, which are crucial in the synthesis
of prostanoids™. COXI1 is constitutive, while COX2 is inducible.
Acetylsalicylic acid inhibits both COX1 and COX2 in a non-
competitive and irreversible manner, effectively blocking
prostaglandin synthesis™.

In the early 1990s, it was recognized that COX1 mediates the
synthesis of prostaglandins that protect the stomach lining,
whereas COX2 is induced during inflammation and mediates the
production of prostaglandins responsible for pain. Drugs like
acetylsalicylic acid, flurbiprofen, indomethacin, and ibuprofen
have been shown to reduce the rate of orthodontic tooth
movement”.

Acetaminophen, though classified as an NSAID, belongs to the
paraminophenol family. Unlike other NSAIDs, it does not
significantly inhibit prostaglandin production and therefore does
not affect the rate of orthodontic tooth movement™. Its analgesic
and antipyretic properties are similar to those of aspirin. However,
its exact mechanism of action remains unclear, though it is
believed to act primarily in the central nervous system rather than
at the cellular membrane level”. Acetaminophen is considered a
weak prostaglandin inhibitor with minimal anti-inflammatory
effects. Studies have shown that it has no impact on the rate of
tooth movement in rabbits undergoing orthodontic procedures *.
Despite this, acetaminophen remains a preferred option for
relieving orthodontic discomfort, given its lack of anti-
inflammatory properties, unlike other NSAIDs.

In contrast, ibuprofen has been shown to reduce the rate of
orthodontic tooth movement. A study by de Carlos et al.” found
that inhibition of COX2 through the use of diclofenac and
rofecoxib reduced orthodontic tooth movement. Coxibs, which
have minimal NSAID-related toxicity, provide full anti-
inflammatory efficacy and are used for managing orthodontic
pain’'. Rofecoxib completely inhibited orthodontic tooth
movement in rats, while celecoxib and parecoxib did not. Long-
term use of celecoxib has been shown to reduce the rate of tooth

movement as well.
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Despite these findings, acetaminophen remains the drug of choice
for alleviating discomfort from orthodontic tooth movement, as
no significant advantages have been found with newer COX2
inhibitors. In recent years, rofecoxib and valdecoxib were
withdrawn from the U.S. and European markets due to concerns
over increased cardiovascular events and skin reactions,
respectively”. Celecoxib, however, remains FDA-approved for
pain management and is considered more effective than rofecoxib
in orthodontic tooth movement.

NSAIDs play a critical role in managing pain and inflammation
during orthodontic treatment. However, their effect on
orthodontic tooth movement is complex. Prostaglandins are
essential for bone remodeling, and their inhibition by NSAIDs can
reduce osteoclast and osteoblast activity”'. This, in turn, can lead
to a delayed or reduced rate of tooth movement. Studies on
animals have shown that the use of NSAIDs may reduce the
effectiveness of orthodontic force application by limiting the
necessary bone remodeling™.

Interestingly, while some animal studies report significant effects
on tooth movement, human studies are less conclusive. This
discrepancy could be due to differences in experimental design,
dosage, and the biological variations between species™.
Additionally, the limited duration of some studies may not fully
capture the long-term effects of NSAID use during orthodontic
treatment.

The use of NSAIDs should be approached with caution in
orthodontic patients, particularly when the goal is to achieve
optimal and timely tooth movement. While NSAIDs may help
alleviate discomfort, their potential to affect the rate of tooth
movement suggests that alternative pain management strategies
may be worth considering, especially for patients undergoing

complex orthodontic procedures™.

CONCLUSION
In conclusion, while NSAIDs effectively manage pain during
orthodontic treatment, their impact on orthodontic tooth

movement remains controversial. The inhibition of prostaglandin

production may interfere with the necessary bone remodeling
processes, leading to slower tooth movement. Further studies,
particularly human clinical trials, are needed to determine the
optimal use of NSAIDs in orthodontics. Until then, clinicians
should weigh the benefits of pain relief against the potential risks
of delayed tooth movement and consider alternative approaches to
pain management when necessary.
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