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ARTICLE INFO ABSTRACT

Article history: The recent introduction of the Perioscope has dramatically improved the removal of subgingval calculus
Received 24-06-2023 during periodontal therapy. The Perioscopy system was initially designed to visualize the subgingival region
Accepted 138-08-2023 for diagnosis but has been subsequently adapted to aid the treatment of periodontitis. The perioscope, as it is
Available online 02-09-2023 called, is an endoscope that has been specifically designed to explore and visualize the periodontal pocket

in patients with periodontitis. An image on a computer monitor shows the diseased tooth’s root surface.
The Perioscope consists of a miniature camera placed inside a sleeve and inserted under the gingival sulcus
or pocket for visualization and instrumentation subgingivally. The subgingval images from the Perioscope
is immediately displayed as real-time videos with a magnification ranging from 24-X to 48-X times on
a chair side monitor or video screen disclosing even minute details of the pathologies of the root surface
which might be missed under conventional visualization. As this microscopic endoscope provides excellent
magnified visualization of the root surface and assures the complete or near complete removal of the
bacterial infection, this technology provides the best conservative approach to non-surgical and surgical
periodontal care.
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1. Introduction removing the plaque bio-films and calculus deposits by
manual and powered scalers and root planinginstruments.
This procedure to reduce the bacterial load of the sub

) . . 4 ; 3 gingival environment was done by either using tactile
using this tool is known as Perioscopy. It is used to view

inside th Kets b h d b high sensation in closed pockets or under direct visualization of
inside t e poclets etween the gum and teeth at hig the root surfaces by flap surgery.
magnifications.

The World Health Organization indicated that tooth loss
caused by severe periodontitis occurs in 15%-20% on
middle-aged adults (35-44 years old) in most populations
worldwide.?

Traditional Periodontal Therapy was based on the

A Perioscope is a dental endoscope (endo means “within”
and scope means “observe or look at”), and the procedure

The efficacy of this treatment was subject to various
factors like the subgingval access, root morphology, defect
extent and the tactile skills of the periodontist. Brayer
et al and Sherman et al have demonstrated that manual
mechanical debridement is not a fool proof method and
some residual root deposits remain even after periodontal

concept of debridement of the tooth and root surfaces by 34
treatment. >
* Corresponding author. The idea of having fibre-optic devices at the end of
E-mail address: neeraohri @ gmail.com (S. Godara). diagnostic and therapeutic instruments is not new to the
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field of medicine as medical specialties for the past twenty
years have extensively used these kind of fibre-optics to
reach inaccessible anatomic locations and done on-invasive
surgery. But the adaptation of these kind of fibre-optics
to dentistry is relatively new. Especially in the field of
periodontics where the inherent limitations like the visual
and physical access to the disease involved site of the
periodontal pocket may be solved by the introduction of
such fibre-optic technologies to the periodontal instruments
small enough to enter even into the deepest, most
inaccessible pocket in a less invasive way.

This recent concept of using magnification under
direct visualization and instrumentation with miniaturized
armamentarium is now known as micro-dentistry.>

The device used, called a perio-scope uses this fibre-optic
technology to illuminate the periodontal pocket offering
a clear and magnified view of the root surface and
Inaccessible areas such as trifurcations and bi-furcations.
The Perioscope can also be used to detect sub gingival
calculus remnants, ulcerated sulcular epithelium, cemental
perforations and the tortuous pathways of draining sinuses.

1.1. Perioscope

This endoscope for dental puposes is manufactured by
dental view inc., lake forest CA, USA (Figure 1).

Fig. 1: Perioscope

The miniature camera is attached to the fiber. The
endoscope has a flexible design that can be combined with
other dental instruments. ®

The use of this technology has been previously described
in few case reports and other clinical studies.”’

The equipement consist of gradient index of lens that is
mounted on the end of a 2 m long fused fiber-optic bundle
containing 10000 individual light guiding fibers (pixels).
Surrounding the fused bundle and lens are 15 large core
plastic fiber optic stands for carrying illuminative lights
from a remote lamp to the operative site 0.85 mm diameter
of flexible plastic tube at the distal end. A spring activated
connector located Imm from the distal end to window
sheath.

1.2. Armamentarium

. The Fiber-Optic Strand

. The Sterile Sheath

. The Peristaltic Pump

. The CCD Camera

. The Micro-Surgical Instruments
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1.3. Indications for perio-scopy

Any periodontal condition with a probing pocket depth
(PPD >4) of more than 4mm will benefit from endoscopic
visualization and treatment.

1. The primary benefit of Perioscope is the magnified
visualization of the sub gingival calculus attached to
the root surfaces which can be debrided with special
miniaturized periodontal micro-surgical instruments.

2. Aberrant root malformations and anatomical
variations can be visualized and tracked along
their paths and finally restored without any recurrence.

3. Indications for major periodontal surgery by open
access flaps with all its resultant sequelea of recession
and root exposure is avoided by microsurgery.

4. Teeth with a diagnosis of Refractory Periodontal
disease and those with chronically inflamed
pockets and increasing pocket depths are ideal
candidates forperiodontal endoscopy-aided therapeutic
procedures.

5. Teeth with poor prognosis and minimal access to
defects under furcations can now be managed with
less invasive instrumentation by using periodontal
microsurgery improving their treatment outcomes.

6. Avoiding second surgical procedures in implant
mucositis and peri-implantitis by micro-visualization
and debridement of diseased implant surfaces plays
a positive role in early resolution of the peri-implant
infection.

7. Patients where periodontal surgery is contraindicated
due to their medically compromised health status
benefit from Perioscopy. ®

8. Finally long term treatment outcomes are improved
with the use of the least invasive procedures which
reduce trauma to healthy surrounding tissues while
treating the disease effectively.

1.4. Perio-scopy procedure

There is very little discomfort during a Perioscopy
appointment so while most patients can be treated without
anesthesia. Full mouth treatment averages between 90-120
minutes for moderate to advanced periodontitis but these
times are based on a dental professional who is highly
efficient with a Perioscope. Using the LCD screen the
periodontist can see the magnified root surface at a 24x to
48x magnification and approximately 3mm of the root is
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viewed at one time.

The Perioscope is held in the clinician’s left hand
(assuming he or she is right handed) while the debridement
instrument is manipulated with the right hand. At the end of
the Scaling and root planning procedure the results are less
damaging to the root surface as the Perioscope allows the
periodontist to directly view the calculus deposits instead of
solely relying on tactile sensation.

Table 1: Advantages and disadvantages of perioscopy

Disadvantages Advantages
o [ earning curve o Provides minimally invasive
therapy

e Allows for simultaneous treatment
and diagnosis

e Equipment
purchase/cost of
technology

e Limited availability
for instruction

o Disruptive
technology

e Less morbidity than open —flap
surgery

o Less recession and sensitivity than
traditional surgical intervention.

e Microvisual technology enhances
visualization and illumination of
treatment site.

e May be used by dentist or dental
hygienist

e No need of assistant during
treatment

e Can be less expensive than surgery

Table 2: Factors that may affect periodontal endoscopy

Anatomical Instrument Access
Considerations

e Small mouth

e Muscular tongue

o Tight cheeks and lips
o Patients prone to
gagging

o Patient cooperation

o Narrow, deep pockets

e Curved roots

o Close root proximity

e Over — contoured restorations

o Distal aspects and furcations of
maxillary second or third molrs

o Narrow furcations and some
class III furcations

2. Perioscopy in Periodontal Disease

Armitage and Christie in a SEM study in 1973 reported
that teeth involved in unresolved and aggressive forms of
periodontitis exhibit cemental abnormalities particularly at
the cemento-dentinal junction.’

Yammaamato in 1999 concur with their findings and
added that such periodontal diseased root surfaces have
extensive resorption lacunae that characterize the entire
length of the root surface. 1

Poppe et al 2014, carried out a comparative study using
periodontal endoscope and periodontalprobe to evaluate
the amount of pain reported by patients after detection

of calculus. Conducted in-vivo, randomized, split- mouth
design comparative study on 30 subjects to assess the
amount of pain experienced by patients with 5-8mm
pocket depths with atleast 4 sites, after tactile examination
of calculus with periodontal endoscope and periodontal
probe. Further, quadrants were assigned randomly for
tactile examination of calculus with periodontal probe
and the other for Periodontal endoscope. The Heft-
Parker Visual Analogue Scale (VAS) was used to record
subjectss pain experience, owing to its ability to measure
pain on a continuum along with its validity, reliability
and sensitivity. The authors thus concluded statistically
significant differences were found in pain perception
of patients who had undergone tactile examination of
calculus with Periodontal endoscope when compared with
periodontal probe. !!

A study conducted by Geisenger et al 2007 to evaluate
residual calculus percentage in single rooted teeth after
the extraction. The teeth were divided into two groups
and were treated with hand instruments and ultrasonic
instruments respectively. After subgingival debridement,
the teeth were assessed with an explorer or a periodontal
endoscope. The microscopic examination showed, higher
percentage of residual calculus on root surfaces that were
assessed with an explorer compared with an periodontal
endoscope. The difference was statistically significant
only when interproximal sites >6mm and buccal sites
>4mm were assessed. The authors thus concluded that
the subgingival sites assessed with periodontal endoscope
shows less percentage of residual calculus when compared
with explorer alone. '

These findings have implications for the refractory
nature of periodontal disease and the clinicaldiagnosis and
management of such patients may be made easier by the use
of Perioscopy. 1

2.1. Detection and removal of subgingival calculus

Dental calculus primarily consists of inorganic content,
including dicalcium phosphate dehydrate, octacalcium
phosphate substituted hydroxyapatite, and magnesium-
substituted tricalcium phosphate, covered by an
unmineralized bacterial layer. The porous structure of
calculus largely resembles that of dentin.!'® Kurihara et al,
showed that the fluorescence intensity can also be used to
distinguish dental calculus from sound enamel with high
reproducibility in vitro. '

2.2. Vedioscope assisted minimally invasive periodontal
surgery

Stephen K Harrel et al, reported that, 1 year outcomes
from vedioscope assisted minimally invasive periodontal
surgery. Sample of 18 patients having a residual pocket
probing depth atleast Smm and 2mm of clinical attachment
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Fig. 2: Perioscope tip inside the gums showing enlarged view of
gums.

loss following initial non surgical therapy were treated with
V-MIS. There was a statistically significant improvement
(p= 0.001) in mean PPD (4.11+ 0.98 mm) and CAL
(4.58+1.19 mm) in surgical site. A mean improvement in
the soft tissue also noted (0.48+0.65mm p> 0.006). The
improvement associated with V-MIS appears to be favour
when compare to previous reported result of periodontal
regenerative surgery. '3

2.3. Dental implant

The cause of bone loss around implants is unknown, and
many different causes for bone loss around implants may
exist. Clearly, because the implant interface with the bone
is completely different from a natural tooth, it is unlikely
that peri-implant bone loss is the same process that occurs
in periodontal bone loss around natural teeth. 16

Surgery is the traditional treatment option for people
diagnosed with advanced stages of periodontal disease. Now
with perioscopy, for some patients periodontal surgery is not
necessary. Perioscopy utilises a miniature dental endoscope
with advanced video lighting and 48 times magnification
that allows clinicians to see details of tooth anatomy and
mineralized deposits and treat periodontal disease in a
minimally invasive way.

3. What is the Treatment Process?

1. Local anaesthesia will be administered prior to
procedure.

2. A small tip (endoscope) is placed beneath the gingiva.

3. The endoscope is carefully swept along the tooth root
surface removing plaque with water flushing out the
pocket.

4. Fine instruments will be used to remove mineralised
bacterial deposits below the gum line.

5. Once thorough debridement has been achieved,
the healing process commences, preventing further
gingival damage and tooth loss.

6. Perioscopy will take a bit longer than the standard
appointment due to the intricate nature of the
procedure.

4. Conclusion

The first and foremost consideration for recommending a
Perioscope is improved treatment outcomes with greater
reductions in probing depths and better root surface
attachment gains because a periodontal debridement done
under the Perioscope leaves the root surface exceptionally
clean and free of infected cementum and calculus which
helps the surrounding tissues — the soft tissue wall of the
pocket to heal faster and better.

Perioscope is a game changer in the periodontal
treatment armamentarium and will  revolutionize
management of periodontal diseases by becoming the
default standard of care for future periodontal procedures.
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