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ABSTRACT

A new age of patient-centered, precision-driven oral healthcare has been brought about by the use of digital technologies
into dentistry. Intraoral scanning, T-Scan occlusal analysis, photometric dentistry, Al-assisted diagnostics, 3D printing, and
guided implant surgery are among the important digital modalities that are examined in this review. Their clinical relevance,
workflow benefits, and effects on treatment outcomes are all assessed. According to the research, digital dentistry greatly
improves patient communication, increases diagnostic accuracy, and lowers operator error. The delivery of modern,
evidence-based dental care depends on the methodical integration of these technologies into ordinary clinical practice, which
is both unavoidable and crucial as they become more widely available.
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INTRODUCTION

Ultrasonic scalers constitute essential instruments
in contemporary dental practice, owing to their
efficacy in the removal of dental plaque, calculus,
and extrinsic stains from tooth surfaces. Compared
to conventional manual scaling methods, ultrasonic
instrumentation  offers  several  advantages,
including diminished operator fatigue, increased
clinical productivity, and improved patient
comfort.! However, despite their prevalent use,
there are contraindications associated with
ultrasonic  scalers and understanding the
contraindications is therefore critical for ensuring
patient safety and delivering optimal dental care.”

Types of Ultrasonic Scalers and Their
Mechanism of Action

Ultrasonic scalers function primarily through high-
frequency vibrational motion coupled with
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simultaneous water irrigation. They are broadly
classified into two types: magnetostrictive and
piezoelectric scalers. ~ Magnetostrictive scalers,
commonly known as Cavitron units, generate tip
vibrations via an alternating magnetic field,
typically at frequencies ranging from 18,000 to
45,000 cycles per second, which facilitates the
disruption and removal of dental deposits.
However, this mechanism  produces an
electromagnetic field that may interfere with
certain implanted medical devices. > In contrast,
piezoelectric scalers employ electrical energy to
induce deformation of internal crystals, resulting in
linear vibrations at the scaler tip. This design
produces comparatively lower electromagnetic
interference, rendering it safer for use in patients
with specific medical implants. Despite these
differences, both scaler types generate aerosols and
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mechanical vibrations that may present potential
risks under particular clinical conditions.”

Absolute Contraindications
Cardiac Pacemakers and
Cardioverter Defibrillators

A major contraindication for the use of ultrasonic
scalers is their application in patients with cardiac
pacemakers or implantable cardioverter
defibrillators  (ICDs), especially in earlier-
generation devices.  Magnetostrictive ultrasonic
scalers produce electromagnetic fields capable of
interfering with the normal operation of these
cardiac implants. Such interference can result in
inappropriate pacing, suppression of pacemaker
output, or unintended activation of defibrillator
shocks. ** While contemporary pacemakers often
incorporate enhanced electromagnetic shielding,
the potential for interference has not been
completely eliminated. Consequently, consultation
with the patient’s cardiologist is advised prior to the
use of any ultrasonic device. In situations where the
risk remains uncertain, manual scaling is
recommended as a safer alternative.'*""

Implantable

Communicable and Respiratory Diseases
Ultrasonic scalers generate substantial amounts of
aerosol, which can disperse microorganisms into
the surrounding clinical environment. This presents
a considerable infection control concern,
particularly in patients with communicable airborne
diseases such as tuberculosis, severe acute
respiratory syndrome (SARS), and influenza. The
aerosolized particles may remain suspended in the
air for prolonged durations, thereby elevating the
risk of cross-contamination among dental personnel
and other patients. '> Current clinical guidelines
recommend postponing elective dental procedures
that involve aerosol production in such cases. If
intervention is clinically necessary, strict infection
control protocols must be observed, including the
use of high-volume evacuation systems and
appropriate  personal  protective  equipment.
Nevertheless, the use of ultrasonic scalers is
generally contraindicated in patients with active
infectious conditions. "

Immunocompromised Patients

Individuals with compromised immune function,
including those  with  HIV/AIDS, severe
neutropenia, or poorly controlled diabetes, exhibit
heightened susceptibility to infection. The transient
bacteremia associated with ultrasonic scaling
procedures may pose significant health risks in this
population.'*"®  Furthermore, the generation of
aerosols during scaling can further increase the
potential for opportunistic infections.Although
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ultrasonic  scaling is not an  absolute
contraindication for all immunocompromised
patients, those with severe immunosuppression
warrant thorough clinical assessment. In such
cases, manual scaling combined with appropriate
antibiotic prophylaxis is often considered a safer
alternative. Clinical decision-making should be
guided by professional judgment and consultation
with the patient’s attending physician.'*'®

Patients at High Risk for Aspiration

Ultrasonic scalers employ a water spray to dissipate
heat from the vibrating tip and to irrigate and
remove debris from the oral cavity. In patients with
conditions such as severe dysphagia, neurological
disorders, or muscular dystrophy, the risk of
aspiration is markedly elevated. '"'® These
individuals often have impaired control of oral
secretions, which may result in the inhalation of
water, dental debris, or microorganisms into the
lower respiratory tract.'’Aspiration can lead to
serious  complications, including aspiration
pneumonia.'”  Accordingly, ultrasonic scaling is
contraindicated in patients at high risk of
aspiration, and alternative approaches for plaque
and cazloculus removal should be employed in such
cases.

Relative Contraindications

Titanium Implants

Periodontal maintenance of dental implants,
particularly those fabricated from titanium, requires
careful consideration of instrumentation. The use of
conventional metal ultrasonic tips may cause
surface abrasion or damage to the implant, thereby
compromising its  structural integrity and
potentially increasing the risk of peri-implantitis.
Consequently, this represents a relative rather than
an absolute contraindication to ultrasonic scaling.ZI'
** To mitigate this risk, specialized plastic or coated
ultrasonic tips have been developed for implant
maintenance, which minimize surface alteration
while allowing effective debridement. When such
instruments are employed, ultrasonic scaling can be
conducted safely in implant-supported
restorations.*

The selection of appropriate instrumentation and
technique is critical to preserving the integrity of
peri-implant tissues. Depending on the orientation
of the deposit—horizontal, oblique, or vertical—
short, light-pressure working strokes are advised to
reduce trauma to the delicate peri-implant sulcus.
In cases where prosthetic components limit access
to the implant surface, ultrasonic or sonic scalers
equipped with protective plastic sleeves may be
utilized for safe calculus removal.” Calculus on the
nonporous titanium surface of implants is typically
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softer and predominantly supragingival compared
to that on natural teeth. However, when harder
deposits are encountered, pretreatment with agents
such as SofScale (Dentsply Professional, York, PA,
USA) may facilitate their removal and reduce the
likelihood  of  surface  scratching  during
instrumentation.**
A range of specialized instruments has been
designed specifically for implant maintenance to
prevent surface damage. Examples include
Implacare (Hu-Friedy, IL, USA), made from
Plasteel, a high-grade resin; implant scalers by 3i-
Implant Innovations, Inc. (West Palm Beach, FL,
USA), constructed from advanced plastic materials;
the Steri-Oss scaler system (Yorba Linda, CA,
USA), composed of graphite-reinforced nylon; and
Implant Cleaning Kits (Brevet Inc., Irvine, CA,
USA). These devices are intended to provide
effective biofilm and calculus removal while
maintaining the integrity of the implant surface.”
Demineralized Enamel and Sensitive Teeth
Patients presenting with demineralized enamel or
dentinal ~ hypersensitivity = may  experience
heightened discomfort during ultrasonic scaling.
The mechanical vibrations and concurrent water
spray can aggravate sensitivity, potentially resulting
in pain and diminished patient cooperation. In such
instances, clinicians may consider employing
manual scaling techniques or reducing the power
output of the ultrasonic device to alleviate
discomfort.*® The application of desensitizing
agents and comprehensive patient education can
further aid in the management of sensitivity. >’
Nonetheless, care must be taken to avoid
exacerbating damage to already compromised
dental structures.

Pediatric Patients

Pediatric patients present distinct challenges in
dental treatment owing to anatomical and
physiological differences. In primary and young
permanent teeth, the pulp chambers are
proportionally larger, rendering them more
vulnerable to thermal and vibrational injury. **
Improper use of ultrasonic scalers may therefore
lead to pulpal irritation or discomfort. > Although
ultrasonic  scaling is not an  absolute
contraindication in children, its application should
be approached with caution. The use of reduced
power settings, limited application duration, and
continuous clinical monitoring are recommended to
ensure patient safety. **°

Advancements and Modern Considerations

Recent  technological  developments  have
contributed to the design of ultrasonic scalers and
cardiac devices with enhanced resistance to
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electromagnetic interference.’’™ Many current-

generation pacemakers are equipped with shielding
components that mitigate the effects of external
electromagnetic fields.’* In addition, piezoelectric
ultrasonic scalers are associated with a lower
degree of electromagnetic interference relative to
magnetostrictive  scalers.Nevertheless, clinical
prudence continues to be a fundamental
consideration. It is incumbent upon dental
practitioners to obtain a detailed medical history
and, where appropriate, seek consultation with the
patient’s physician before employing ultrasonic
scaling. Ultimately, the decision to utilize this
modality should be grounded in an individualized
assessment of potential risks and benefits. *°

Infection Control and Aerosol Management
Ultrasonic scalers are recognized for generating
aerosols that may present occupational and patient
safety concerns during dental procedures. This
issue was formally acknowledged by the Centers
for Disease Control and Prevention approximately
twenty years ago. > To reduce aerosol exposure, the
use of high-volume evacuation systems at the
treatment site, combined with appropriate personal
protective equipment, is recommended during
ultrasonic scaling.’’ In individuals with known or
suspected  infectious conditions, alternative
treatment modalities should be evaluated. Limiting
aerosol production not only safeguards dental
healthcare personnel but also contributes to overall
patient safety.'?

Clinical Decision-Making and Patient Safety

The application of ultrasonic scalers necessitates
sound clinical judgment. Dentists should conduct a
comprehensive evaluation of each patient’s medical
history, present health status, and relevant risk
factors prior to determining the most appropriate
treatment approach. While the advantages of
ultrasonic scaling often justify its use, alternative
methods may be preferable in certain clinical
scenarios.

Effective patient communication constitutes an
integral aspect of safe clinical practice. Providing
patients with clear information regarding potential
risks and securing informed consent promotes
transparency and fosters trust in the clinician-
patient relationship. Furthermore, maintaining
current knowledge of evolving clinical guidelines
and technological developments is essential for
evidence-based decision-making.

CONCLUSION

Ultrasonic scalers represent an effective modality
in contemporary dental practice, providing notable
benefits in procedural efficiency and patient
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comfort. Despite these advantages, their use is
subject to  certain  limitations.  Absolute
contraindications, including patients with specific
cardiac devices, communicable diseases, severe
immunocompromise, and an elevated risk of
aspiration, warrant avoidance of ultrasonic
instrumentation. Relative contraindications, such as
the presence of titanium implants, dentinal
hypersensitivity, and pediatric cases, require
appropriate  modifications in technique and
equipment selection. Technological progress has
contributed to an improved safety profile for
ultrasonic scalers; however, individualized patient
assessment remains essential. By following
established clinical guidelines, consulting with
relevant medical professionals when indicated, and
implementing rigorous infection control protocols,
dental practitioners can facilitate the safe and
effective application of ultrasonic scaling.
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