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Introduction
In the world of dentistry, dental professionals must decide between using traditional hand tools or modern ultrasonic instruments when treating clients. Over the years, countless dental instruments have been innovated and changed due to advances in technology. This paper will discuss the benefits and drawbacks of hand activated instruments, ultrasonic debridement instruments and finally the overall preferability of dental hygienists. We’ll dive into how dental practitioners weigh factors like manual skill and advanced technology to make the best decisions for effective and efficient dental care. 
Benefits and drawbacks of ultrasonic instruments
Ultrasonic instruments used for treatment purposes include scaling and root planing. The ultrasonic instruments maintain or restore periodontal health by eliminating factors that cause gingival and periodontal disease, for example, biofilm, calculus, and bacterial endotoxins from the tooth surface (Yan, Zhan, Wang and Hou 2020). Managing biofilm and other harmful elements is essential to treat periodontitis, “an inflammatory condition that is induced by microbial plaque and results in attachment loss and bone loss” (Biswas, Mohan and Kandaswamy 2023) and prevents the first indicators of gingivitis, that, when left untreated may lead to periodontitis. Consequently, since ultrasonic scalers vibrate at a very low-level creating sound waves that break up hardened calculus, their use has become popular for non-surgical periodontal treatment (Patel, Rai and Shah 2018). In addition, these instruments (ultrasonic scalers) are comfortable for the patient and the operator for many reasons among others, they shorten working time because they are easy to use as they are effective at any angle (Patel, Rai and Shah 2018). Additionally, ultrasonic scalers can be used supra-gingivally and sub-gingivally. Even now different micro-ultrasonic tips are smaller in diameter and capable of penetrating the pocket approximately 1 mm further than manual instruments (Patel, Rai and Shah 2018)., which facilitates treatment in deep periodontal pockets. Also, there are special tips for use in dental implants avoiding or treating peri-implantitis (Chen, Ghaffar, Haslina and Hassan 2023). However, in terms of effectiveness in periodontal treatment, no significant advantage has been observed between the use of ultrasonic instruments compared to manual ones. Many authors even recommend manual instrumentation on the roots of teeth after ultrasonic debridement in those patients with chronic periodontal disease or those with many subgingival calculus deposits (Oza, Sharma, Multani, Balsara, Bajaj and Dhadse 2022). Additionally, the use of personal protective equipment by the dental hygienist must be strictly followed due to the formation of contaminated mist that arises with the use of ultrasonic debridement instruments and the water irrigation that it presents. Finally, with the use of ultrasonic scalers, the need to sharpen instruments is eliminated, reducing damage to the instruments, which also reduces the time and cost of maintenance of the instruments in general (Asadoorian, Botbyl and Goulding 2022).
Benefits and drawbacks of hand activated instruments
 Hand activated instruments remain a necessary tool for dental hygienists (Bowen and Pieren 2020). They remove harmful deposits such as biofilm, stain, and calculus. Hand activated instruments benefit the overall status of oral health for the client however, instruments are mainly used for periodontal therapy intervention (Bowen and Pieren 2020). A benefit is the distinct types of instruments are used for specific treatment, depending on the need. Treatment instruments include universal curettes which can be used anywhere in the mouth, including sub-gingivally and supra-gingivally. Area specific curettes are localized to a specific area. For example, they are used in specific sections of the mouth and potentially only on a specific area of a tooth. Sickle scalers are only used supra-gingivally, in the anterior and posterior sections of the mouth (Bowen and Pieren 2020). These instruments come in many different shapes, sizes, materials, and weights, as explained “Commercially available instruments come in a variety of diameters and masses to address ergonomic benefits and clinician preference. Additionally, instrument handles are manufactured in various shapes and materials to aid in grip during instrumentation and reduce the overall mass of the instrument” (Suedbeck, Russell, Armitano-Lago, and Ludwig 2023). For these to be effective in removal of biofilm, calculus, and deposits they include proper instrument design to ensure client and operator comfort, proper technique, and to reduce strain or injury to the operator and client (Bowen and Pieren 2020). Hand activated instruments are manual, requiring physical energy as opposed to electrical energy used with ultrasonic instruments. This can be a benefit or a drawback to the operator. Hand activated instruments require more energy and skill to use, because correct adaptation must be maintained to effectively treat clients. Inadequate hand positioning, grasp, incorrect pressure, and angulation can lead to multiple different injuries (Bowen and Pieren 2020). Work-related musculoskeletal disorders affect muscles, tendons, joints, and ligaments which contribute to repetitive strain injuries such as carpal tunnel (Patton, Bell, Thompson and Williamson 2024). Both are serious for dental hygienists and could be detrimental to their career if ignored. Hand exercises, proper force, positioning, and rest is critical to reduce the risk of these injuries (Johnson and Kanji 2015). Handheld instruments require constant maintenance of instruments, sharpening and proper sterilization care to ensure the instruments are working to the fullest potential (Bowen and Pieren 2020).
Preference of dental professionals: handheld instruments vs ultrasonic.
The topic of which of the two methods are superior has always been controversial due to the many differing opinions by dental professionals. A combination of both hand scaling and ultrasonic scaling is generally used in regular practice; however, hand scaling alone is time consuming as precise strokes, angulation, and pressure must be applied to debride effectively. Some say the vibrations caused by ultrasonic instruments can cause occupational hearing loss overtime, "which, in turn, can affect other sensory organs, including the sense of touch” (Ryan D, Darby M, Bauman D, Tolle S and Naik D 2005). Ryan et al. conducted a study in 2005 to find if hand scaling or ultrasonic scaling would affect tactile sensitivity, an important part of debriding effectively. In this study, dental hygiene students in their first year of studying were first tested on their tactile sensitivity using a device called a Vibratory Sensory Analyzer (Ryan et al 2005)., which recorded the student’s ability to feel sensations in their fingers and thumb, and then given the opportunity to debride typodonts supra-gingivally over a 45-minute period. They were later tested with the analyzer once again to see if their sensitivity had increased or decreased after that time. The experiment's results found that those using hand-activated instruments had less tactile sensitivity compared with those using ultrasonics, who experienced an increase in their tactile sensitivity after the 45-minute period. Tactile sensitivity plays an essential part in feeling calculus and abnormalities in tooth structure through a clinician’s fingers, “A person's tactile sensitivity may be impaired because of musculoskeletal and nerve disorders associated with cumulative trauma, repetitive tasks, and high frequency vibrations” (Ryan et al. 2005). Although ultrasonic instruments create loud and strong vibrations that should affect tactile sensitivity, it did not compare to the strain of repetitive motion fatigue caused by hand instruments. When a dental hygienist is choosing between ultrasonic and manual instruments it depends on many factors that differ between clients. Each dental hygienist may have a different preference as to which instrument, they choose to use, this decision is made exclusively for each client's needs depending on the specific situation. The client's oral status may also persuade the clinician's decision of whether to use one type of debridement instrument or to use both together. A dental hygienist who prefers using ultrasonic scalers may be for many reasons as they do hold benefits over hand instruments. Ultrasonic scalers provide more accessibility to hard-to-reach areas such as tooth furcation or gingival pockets and were also found to produce smoother roots with less root surface damage (Drisko, Cochran, Blieden, Bouwsma, Cohen, Damoulis, Fine, Greenstein, Hinrichs, Somerman, Iacono and Genco 2000). A dental hygienist may choose to use an ultrasonic scaler to avoid over instrumentation as well as achieving “better calculus and plaque removal, less operator time, and less operator fatigue” (Drisko 1993). Surely, a key factor to consider when viewing clinician health and providing maximum client comfort. Overall, preference varies between dental hygienists, individually both manual and ultrasonic have separate benefits but subsequently deliver maximum results when used together.
Conclusion
In conclusion, the choice between hand-activated instruments and ultrasonic debridement tools in dentistry involves careful consideration of several factors. Hand tools, while effective for periodontal therapy, demand manual skill, proper technique, and can pose a risk of musculoskeletal disorders (Patton, et al 2024). On the other hand, ultrasonic instruments offer efficient and versatile use. They are comfortable for both clients and operators, yet concerns exist regarding potential occupational hazards, like the formation of aerosols (Asadoorian, et al 2022). Based on the information researched in this academic paper, the debate on superiority remains inconclusive. We have determined both instruments should be considered on a client specific basis to ensure delivery of optimal care for each clients’ individual needs. 
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