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Skip to content Dentistry.com While drills and other dental tools have reliably been used for centuries to remove the infected pulp from a decayed tooth, laser dentistry has drastically changed the way dentists approach a root canal procedure. From detecting cavities to killing bacteria that are harmful to the teeth, this technology has been approved
by the FDA for treating a variety of common dental conditions.The basics of root canal therapyLearn how laser-assisted root canal therapy is performed, and discover some of the advantages of this treatment method.Why are root canals performed?If a tooth becomes severely decayed or damaged, the innermost area, called the pulp, can become
inflamed and infected. This condition is called pulpitis and often occurs when the protective layers of the tooth, or the enamel and dentin, are injured, leaving the root exposed. While there are some situations where the inflammation can be resolved by treating a cavity or other curable cause, a case of irreversible pulpitis often requires a root canal if
the tooth is still salvageable.What are the signs of pulpitis?To save a tooth affected by pulpitis, patients should seek prompt treatment. There are several common symptoms that indicate a root canal may be necessary:Tooth sensitivity to hot, cold or sweet foodsInflammation and pain around the siteA foul taste in the mouthBad breathFeverSwollen
lymph nodesHow is a root canal performed?The main purpose of root canal therapy is to remove the infected tissue within the affected tooth before refilling and sealing it. Traditionally, this procedure is performed by making an opening to access the inside of the tooth and using dental hand tools to clear out the pulp. The area is often disinfected with
an antibiotic and sealed using gutta-percha and a special paste. A temporary filling may be used during the procedure but is replaced with a permanent filling or dental crown once an X-ray confirms the tooth is clear of the infection.The use of laser dentistry for a root canallLaser dentistry can be combined with traditional root canal techniques to
more effectively remove the infected pulp and exterminate bacteria, which prevents the infection from reoccurring. Often, a laser drill is used to access the inner chamber, and a soft-tissue laser is used to sterilize the structures of the tooth, including areas such as the dentinal tubules that may be hard to reach with conventional therapy. This
procedure offers a more precise way of exposing the pulp of the teeth, preserving more healthy tooth structure. If necessary, the laser can also be used to reshape the dentinal walls of the canal. Less friction is involved in the process, which significantly reduces pain and discomfort.ConclusionWhile there is still research being conducted on the use of
laser dentistry as a preferred method for performing a root canal, there are several notable advantages to adopting this method for treating pulpitis. Patients experiencing the symptoms listed in this guide should start a discussion with a dentist today to see if laser-assisted root canal treatment is an option for their situation.Request an appointment
here: or call Advanced Dentistry Of Walnut Creek at (925) 937-2273 for an appointment in our Walnut Creek office.Check out what others are saying about our services on Yelp: Read our Yelp reviews.Root canal therapy is a common dental procedure designed to save a tooth thats severely infected or damaged. Traditionally, it involves manually
cleaning out the tooths inner pulp and sealing it to prevent further issues. But now, lasers are revolutionizing this process, offering a high-tech twist to an age-old treatment. Laser-assisted root canal treatment uses concentrated light energy to clean, shape, and sterilize the tooths canals with precision. Why does this matter for dental health? Tooth
infections can lead to pain, abscesses, and even systemic health problems if untreated. By integrating lasers, dentists can enhance accuracy, reduce discomfort, and improve recovery times. This advancement reflects a broader trend in dentistry toward less invasive, patient-friendly solutions. In this blog, well explore how this cutting-edge technique
works, its benefits, and what it means for anyone facing a root canal.A root canal treatment is a dental procedure aimed at repairing a tooth when its inner pulpcontaining nerves, blood vessels, and connective tissuebecomes infected or inflamed. The goal is to remove the damaged tissue, disinfect the area, and seal it to preserve the tooths structure
and function. People typically need a root canal due to deep cavities, cracked teeth, or trauma that exposes the pulp to bacteria. Without treatment, the infection can spread, causing abscesses or tooth loss. Traditionally, dentists use small files and chemical irrigants to clean the canals manually. While effective, this method can be time-consuming and
sometimes uncomfortable. Root canals have a reputation for being painful, but modern techniquesincluding lasersare changing that perception. Understanding the basics of this procedure sets the stage for appreciating how laser technology takes it to the next level.Root canal treatments have come a long way since their early days. Centuries ago,
dentists used crude tools to extract infected pulp, often with limited success and significant pain. By the 20th century, the procedure became more standardized, with hand files and disinfectants improving outcomes. However, it wasnt until recent decades that technology truly transformed dentistry. Rotary instruments sped up the process, while
digital imaging allowed for better diagnostics. The introduction of lasers marked a major leap forward, aligning with a broader shift toward precision and patient comfort in dental care. Lasers bring a level of accuracy and efficiency that manual tools cant match, reducing the invasiveness of the procedure. This evolution reflects dentistrys ongoing
quest to make treatments faster, safer, and less daunting. Laser-assisted root canals are a prime example of how innovation is reshaping even the most routine dental procedures.Laser-assisted root canal treatment stands apart from its traditional counterpart in several key ways. While conventional methods rely on mechanical files and chemical
solutions to clean and shape the canals, lasers use focused light energy to achieve the same goalsoften with greater precision. This shift toward minimally invasive techniques means less trauma to the tooth and surrounding tissues. Lasers can vaporize infected tissue and sterilize the canal system more effectively than chemicals alone, reducing the
risk of lingering bacteria. Additionally, the procedure often requires fewer instruments, simplifying the process and potentially shortening chair time. Patients may experience less postoperative pain and swelling, thanks to the lasers gentle approach. By embracing this technology, dentists are moving away from the drill-and-fill mentality toward a
future where dental care is both high-tech and highly comfortable.Lasers, or Light Amplification by Stimulated Emission of Radiation, have been used in medicine for decades, and dentistry is no exception. In dental care, lasers emit precise beams of light that can cut, vaporize, or sterilize tissue depending on their wavelength and intensity. For root
canals, two types of lasers are commonly employed: Erbium lasers, which excel at removing soft tissue and shaping canals, and Diode lasers, which are ideal for disinfecting. These tools offer unmatched control, allowing dentists to target specific areas without affecting healthy tissue. Beyond root canals, lasers are used for gum surgery, cavity
preparation, and teeth whitening, showcasing their versatility. The science is simple yet powerful: laser energy interacts with water molecules in tissue, breaking them down efficiently. This technology brings a sci-fi flair to the dentists chair, making procedures more precise and less intimidating.Laser-assisted root canal treatment follows a
streamlined, high-tech process that enhances traditional steps with laser energy. It begins with a thorough diagnosis, often aided by X-rays, to pinpoint the infection. Next, the dentist numbs the area and opens the tooth to access the root canal system. Heres where lasers shine: they assist in cleaning out infected pulp and bacteria with pinpoint
accuracy, often replacing or supplementing manual files. The laser then shapes the canal, preparing it for filling, before a final sterilization pass eliminates any remaining microbes. The canal is filled with a biocompatible material and sealed, sometimes with laser assistance to ensure a tight bond. The science behind it? Laser energy vaporizes tissue
and disrupts bacterial cell walls, all while minimizing damage to the tooth. This step-by-step approach offers a modern twist on a classic procedure.The journey to a laser-assisted root canal starts with a careful diagnosis. Dentists assess symptoms like tooth pain, sensitivity, or swelling, often using digital X-rays or 3D imaging to confirm pulp infection
or damage. This step is crucialit ensures the procedure is necessary and maps out the canal systems layout. Once confirmed, preparation begins. The dentist administers local anesthesia to keep the patient comfortable, then places a rubber dam around the tooth to isolate it and keep it dry. Unlike traditional methods, lasers dont require extensive
pre-cleaning with chemicals, as their sterilizing power comes later. The focus here is on precision: lasers demand a clear field, so preparation is meticulous. This stage sets the tone for a smooth, efficient treatment, blending advanced diagnostics with the promise of laser technology to tackle the problem at its root.With the tooth prepped, the dentist
moves to access the root canal system. Using a dental drill or laser, they create a small opening in the tooths crown to reach the pulp chamber. Lasers offer a distinct advantage here: their precision allows for a smaller, more conservative entry point, preserving more of the natural tooth structure. Once inside, the dentist locates the canal
entrancestiny pathways that can be tricky to navigate. Laser energy can assist by gently clearing debris and providing a clearer view, often paired with magnifying tools like dental microscopes. This step requires skill and accuracy, as missing a canal could leave infection behind. The lasers role in this phase highlights its value as a tool for minimally
invasive dentistry, making access both effective and efficient while setting the stage for thorough cleaning.Cleaning the root canal is where lasers truly transform the process. Traditionally, dentists use tiny files and chemical irrigants like sodium hypochlorite to remove infected pulp and bacteria. In laser-assisted treatment, a fine laser tip is inserted
into the canal, emitting energy that vaporizes diseased tissue instantly. This isnt just about removallasers also disinfect by penetrating deeper than chemicals, targeting bacteria hiding in microscopic crevices. The heat and light disrupt bacterial cell walls, leaving the canal sterile. Compared to manual methods, this approach reduces the need for
multiple instruments and rinse cycles, streamlining the procedure. Patients benefit from less irritation and a lower risk of reinfection. Its a blend of power and precision, showcasing how lasers elevate a critical step in root canal therapy to a new level of effectiveness.After cleaning, the canal must be shaped to hold a filling material securely. In
traditional root canals, this involves hand or rotary files to widen and smooth the canal wallsa process that can be time-consuming and imprecise. Lasers simplify this step by using focused energy to sculpt the canal with remarkable accuracy. The lasers ability to ablate tissue evenly ensures a uniform shape, reducing weak spots where bacteria could
linger. This precision also means less removal of healthy dentin, preserving the tooths strength. The procedure is faster, too, as lasers can shape in a single pass what might take multiple tools otherwise. Improved efficiency doesnt sacrifice qualitylaser-shaped canals are often better prepared for sealing, enhancing long-term success. This step
underscores the technologys role in making root canals less invasive and more reliable.The final step in laser-assisted root canal treatment is filling and sealing the canal to protect it from future infection. After cleaning and shaping, the dentist fills the canal with a rubber-like material called gutta-percha, which conforms to the space. Lasers can
assist here by softening the material for a tighter fit or even melting it slightly to bond with the canal walls. Once filled, the tooth is sealed with a temporary or permanent restoration, like a crown. Lasers enhance this process by sterilizing the area one last time before sealing, ensuring no bacteria remain. This meticulous closure is key to the tooths
longevitypoor sealing can lead to leaks and reinfection. With lasers, the result is a stronger, more durable seal, giving patients confidence in their restored tooths future.Sterilization is a cornerstone of successful root canal therapy, and lasers excel in this role. Laser energy works by emitting wavelengths that target water molecules in bacterial cells,
causing them to explode and die. This process penetrates deeper than traditional chemical disinfectants like bleach, reaching areas manual tools cant. Unlike chemicals, which may leave residue or require rinsing, lasers sterilize cleanly and instantly, reducing irritation. Studies show laser-treated canals have significantly lower bacterial counts,
cutting the risk of reinfection. Compared to solutions like sodium hypochlorite, lasers offer a non-toxic alternative with no risk of allergic reactions. This deep-cleaning power is especially valuable in complex canal systems, where bacteria can hide. By leveraging light instead of liquid, lasers bring a futuristic edge to dental sterilization, enhancing
outcomes and patient safety in ways traditional methods cant match.Laser-assisted root canal treatment offers a host of advantages over traditional methods. First, it reduces pain and discomfortlasers are gentler on tissues, often requiring less anesthesia and causing minimal swelling. Recovery is faster, too, with many patients resuming normal
activities the same day. The precision of lasers leads to better outcomes: cleaner canals, less healthy tissue loss, and a lower chance of complications. Because lasers sterilize so effectively, the risk of reinfection drops significantly. The procedure can also be quicker, thanks to fewer tools and steps, making it a win for busy schedules. Patients often
report less anxiety, as the quiet hum of a laser replaces the dreaded drills whine. Overall, this method aligns with modern dentistrys focus on comfort, efficiency, and long-term dental health, making it a game-changer for root canal therapy.While laser-assisted root canals sound like a dental dream, theyre not without drawbacks. One risk is thermal
damageif not calibrated properly, lasers could overheat the tooth, harming surrounding tissues. However, skilled dentists mitigate this with precise settings. Another limitation is that lasers may not suit every caseseverely curved canals or dense blockages might still need manual tools. The technology also demands expertise, so not all practitioners
are trained to use it effectively. Cost is a factor, too; laser treatments are pricier due to equipment and training expenses, which might deter some patients. Accessibility is another hurdlenot every dental office offers this option, especially in rural areas. For these reasons, lasers arent a one-size-fits-all solution, and traditional methods remain valuable
in certain scenarios. Consulting a dentist helps weigh these pros and cons.Not everyone needing a root canal is an automatic fit for laser-assisted treatmentit depends on several factors. Ideal candidates have straightforward canal anatomy, with relatively straight paths lasers can navigate easily. Patients with mild to moderate infections benefit most,
as lasers excel at sterilizing without excessive tissue removal. Those seeking minimal discomfort and quick recovery are also great matches, given the procedures gentle nature. However, people with complex canal systems, severe blockages, or allergies to laser-related materials might need traditional methods instead. Age and overall health play a
role, toodentists assess these during consultations. The process starts with a thorough exam, often including X-rays, to determine suitability. If youre curious about this option, talk to your dentist. Theyll tailor the recommendation to your tooths condition and your preferences, ensuring the best possible outcome.Root canals have a fearsome
reputation, but laser-assisted versions are rewriting the story. Most patients report minimal pain during the procedure, thanks to local anesthesia and the lasers gentle approach. Unlike drills, lasers dont vibrate or generate heat patients can feel, reducing discomfort. Post-treatment soreness is also milderlasers cause less trauma, so swelling and
inflammation are limited. Some describe it as a slight ache, manageable with over-the-counter painkillers, fading within a day or two. Pain management is enhanced, too; the precision means fewer nerves are disturbed. For those dreading the root canal experience, lasers offer relief from both physical and psychological stress. While no procedure is
entirely pain-free, this technology tackles common fears head-on, making the process far less daunting than the myths suggest. Its a modern answer to an old anxiety.Laser-assisted root canal therapy comes with a higher price tag than traditional methods, typically ranging from $1,000 to $2,000 per tooth, compared to $500-$1,000 for conventional
treatment. This cost reflects the advanced equipment, maintenance, and specialized training required. Insurance coverage variessome plans partially cover it, but many classify it as elective, leaving patients to foot more of the bill. Accessibility is another consideration. While urban areas and high-end practices increasingly offer laser options, rural
clinics may lag due to the investment needed. Globally, adoption is growing, with countries like the U.S., Japan, and Germany leading the way, though availability depends on local dental trends. For those prioritizing comfort and outcomes, the extra cost might be worth itbut its not yet a universal option. Check with local dentists to gauge pricing and
availability near you.Patients whove experienced laser-assisted root canals often rave about the difference. Many highlight the reduced painone reviewer called it a breeze compared to my last root canal, noting only mild soreness afterward. Faster recovery is another win; a patient shared, I was eating dinner that night with no issues. The quieter,
drill-free process also eases nervessomeone described it as almost relaxing. Satisfaction rates are high, with studies suggesting over 90% of patients would choose lasers again. Some mention the cost as a downside, but add, Its worth it for the comfort. Negative feedback is rare, usually tied to availability or mild post-op sensitivity. These real-world
stories paint a picture of a procedure thats not just effective but genuinely patient-friendly, turning a dreaded dental visit into a surprisingly positive experience.,the free encyclopedia that anyone can edit.117,937 active editors 7,001,389 articles in EnglishThe English-language Wikipedia thanks its contributors for creating more than seven million
articles! Learn how you can take part in the encyclopedia's continued improvement.GL Mk.II transmitter vanRadar, Gun Laying, Markl, or GL. Mk.I for short, was an early World WarII radar system developed by the British Army to provide information for anti-aircraft artillery. There were two upgrades, GL/EF (elevation finder) and GL Mk.II
(pictured), both improving the ability to determine a target's bearing and elevation. GL refers to the radar's ability to direct the guns onto a target, known as gun laying. The first GL sets were developed in 1936 using separate transmitters and receivers mounted on gun carriages. Several were captured in 1940, leading the Germans to believe falsely
that British radar was much less advanced than theirs. The GL/EF attachment provided bearing and elevation measurements accurate to about a degree: this caused the number of rounds needed to destroy an aircraft to fall to 4,100, a tenfold improvement over early-war results. The Mk.II, which was able to directly guide the guns, lowered the
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05-29)GenreK-popdance-pophip hopLength16:48LanguageKoreanLabelPledis EntertainmentLOEN EntertainmentSeventeen chronologyl7 Carat(2015)Boys Be(2015)Singles from 17 Carat "Adore U"Released: May 29, 201517 Carat is the debut extended play (EP) by South Korean boy group Seventeen. It was released on May 29, 2015, by Pledis
Entertainment and distributed by LOEN Entertainment. "Adore U" serves as the lead single for the EP.17 Carat features five tracks written, co-written, and co-produced by Seventeen's group members. "Adore U" was chosen as the lead single for the EP and was performed on multiple music shows by the group. "Shining Diamond" was used as a pre-
single on the group's reality debut show. The group stated that the tracklist was chosen to reflect Seventeen's core concept of "boys' passion".[1] The album has two physical versions: one with a "black" themed photo card set, and the other with a "white" themed photo card set. All copies include a CD containing the songs and a fold-up poster/lyric
sheet."Adore U" is the lead single of the extended play. It was written by Woozi, S.Coups, and Yeon Dong-geon.[2] The Korea Herald states "'Adore U' is a funky pop song about a teenage boy trying to navigate through puppy love."[3] It marks the beginning of the group's trilogy composed of the singles Adore U, Mansae, and Pretty U about a boy
meeting, falling in love and asking out a girl. The track was composed and arranged by Woozi, Bumzu, and Yeon Dong-geon. The music video for the single was released on May 29, 2015, and was directed by Dee Shin. The dance choreography accompaniment to the song was choreographed by Hoshi and focuses on "storytelling, and on highlighting
each member's strengths onstage".[4] The single has sold more than 38,000 digital copies and peaked at number 13 on the Billboard US World Chart.The EP has sold over 82,972 copies in South Korea.[5] It peaked at number 4 on the Korean Gaon Album Chart[6] and number 8 on the US World Billboard Chart.[7]Year-end
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500)Retrieved from " WhatLinksHere/17 Carat"Root canal therapy is a common procedure designed to treat infections and damage within a tooths pulp. Traditionally, this procedure entails clearing out the damaged or contaminated pulp, then sanitizing the canal and finally sealing it. With advancements in dental technology, laser-assisted root canal
therapy has emerged as a modern solution that offers several benefits over conventional methods. This article explores the advantages of this technology and what to expect before, during, and after the treatment.What is Laser-Assisted Root Canal Therapy?This therapy incorporates laser technology to enhance the root canal procedure. Lasers are
concentrated light beams that are able to precisely target and treat particular tooth regions. Using lasers to treat root canals aims to improve the efficacy, comfort, and overall success of the treatment.Benefits of Taking This Therapy Targeted Treatment: Lasers can precisely locate and treat infected areas within the root canal system. This precision
helps to ensure that all infected tissue is removed while preserving healthy tooth structure.Enhanced Cleaning: Lasers improve the cleaning and disinfection of the root canal, addressing areas that might be difficult to reach with traditional instruments.Less Pain: Often results in less postoperative pain compared to conventional root canal therapy.
The laser minimizes trauma to surrounding tissues, reducing inflammation and discomfort.Minimal Anesthesia: Many patients require less local anesthesia during laser-assisted procedures due to the reduced invasiveness of the treatment.Accelerated Recovery: Laser precision reduces the need for extensive drilling and tissue removal, consequently
leading to a quicker recovery time. Patients often experience faster healing and reduced swelling, therefore benefiting from a more comfortable postoperative period.Reduced Risk of Infection: Lasers enhanced disinfection lowers the risk of reinfection, promoting better long-term outcomes.Streamlined Procedure: Laser technology allows for more
efficient cleaning and shaping of the root canals. This can result in a shorter overall treatment time.Better Visibility: Lasers provide better visibility of the treatment area, making it easier for the dentist to perform the procedure accurately.How Laser-Assisted Root Canal Therapy Works? Initial Consultation and DiagnosisExamination: The dentist will
perform a thorough examination, including X-rays, to assess the condition of the tooth and determine if laser-assisted root canal therapy is appropriate.Treatment Plan: On the basis of the assessment, the dentist will develop a customized treatment plan tailored to the specific needs of the patient.Anesthesia: Dentists use local anesthesia to numb the
affected tooth and surrounding area, ensuring a comfortable experience during the procedure.Isolation: To keep the tooth dry and free of saliva, a rubber dam is positioned around it, which helps maintain a sterile environment. Moreover, the rubber dam also isolates the tooth from the rest of the mouth, thus preventing any bacteria or other
contaminants from entering the work area.Access: The dentist creates a small opening in the tooth to access the root canals.Laser Application: The laser is carefully directed into the root canals to remove infected tissue and disinfect the canal system. The lasers energy helps to clean and shape the canals with high precision.Irrigation: In addition to
laser treatment, the canals are irrigated with antiseptic solutions to further enhance cleaning and disinfection.Filling: The canals are filled with a biocompatible substance once they have been cleansed and formed, to seal them and prevent future infection.Restoration: Depending on the extent of damage and the tooths location, your dentist will
decide whether to use a filling or crown to restore your tooth.What To Expect After The Procedure? Managing Sensitivity: Some sensitivity and discomfort are normal after the procedure. Over-the-counter pain relievers can help manage any minor discomfort.Oral Hygiene:Proper oral hygiene is crucial to ensure the root canals success and prevent
further complications. Regularly brush and floss your teeth, and follow any specific cleaning instructions provided by your dentist.Monitoring: To keep the tooth dry and free of saliva, dentists position a rubber dam around it, which helps maintain a sterile environment. Moreover, the rubber dam also isolates the tooth from the rest of the mouth, thus
preventing any bacteria or other contaminants from entering the work area.Long-Term Care: Your dentist will offer advice on how to care for the restored tooth and any signs of complications to watch for.Laser-assisted root canal therapy represents a significant advancement in dental treatment, offering precision, comfort, and efficiency. Indeed, by
utilizing the power of lasers, this modern approach to root canal therapy enhances the cleaning and disinfection of the root canal system. Furthermore, it reduces postoperative discomfort and consequently promotes faster healing.If youre facing a root canal procedure, consider discussing the benefits of laser-assisted treatment with your dentist.
With its many advantages, this therapy may be the ideal solution for maintaining your oral health and preserving your natural smile.Frequently Asked Questions How does laser-assisted root canal therapy compare in terms of recovery time?Laser-assisted root canal therapy typically results in a more comfortable and quicker recovery than with
standard methods. Several factors can contribute to this improvement in recovery time. Firstly, the precision of lasers significantly reduces trauma to the surrounding tissues. By targeting only the infected areas and minimizing damage to healthy tissues, the laser minimizes inflammation and post-treatment pain. How does laser-assisted root canal
therapy differ from traditional root canal therapy?The main difference between traditional root canal therapy and laser root canal therapy is the use of laser technology. Traditional root canal therapy relies on manual tools and irrigation supplies to sanitize and sculpt the canals. In contrast, laser-assisted therapy uses a laser to precisely target and
remove infected tissue, improve disinfection, and minimize trauma to surrounding tissues. This can lead to less pain, faster healing, and a more efficient procedure. Is laser-assisted root canal therapy painful?Laser-assisted root canal therapy generally causes less pain compared to traditional methods. The laser is less invasive and often reduces the
need for extensive drilling, which can minimize discomfort. Most patients experience only mild soreness after the procedure, and many require less local anesthesia due to the reduced invasiveness of the laser. How long does the laser-assisted root canal procedure take?The duration of the laser-assisted root canal procedure varies depending on the
complexity of the case and the number of canals involved. However, the use of lasers can streamline the process and potentially shorten the overall treatment time compared to traditional root canal therapy. Your dentist will give you a more precise estimate based on your particular circumstances during the consultation. What should I expect after a
laser-assisted root canal procedure?Following the operation, you may experience some sensitivity or slight discomfort. It is normal, and you can easily manage with over-the-counter pain relievers. Its important to carefully follow your dentists post-treatment care instructions. In addition, maintaining good oral hygiene and scheduling any necessary
follow-up appointments are crucial steps for ensuring a successful recovery.Contact your dentist promptly for evaluation if you feel excruciating pain, edema, or other concerns. Share copy and redistribute the material in any medium or format for any purpose, even commercially. Adapt remix, transform, and build upon the material for any purpose,
even commercially. The licensor cannot revoke these freedoms as long as you follow the license terms. Attribution You must give appropriate credit , provide a link to the license, and indicate if changes were made . You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use. ShareAlike If you
remix, transform, or build upon the material, you must distribute your contributions under the same license as the original. No additional restrictions You may not apply legal terms or technological measures that legally restrict others from doing anything the license permits. You do not have to comply with the license for elements of the material in
the public domain or where your use is permitted by an applicable exception or limitation . No warranties are given. The license may not give you all of the permissions necessary for your intended use. For example, other rights such as publicity, privacy, or moral rights may limit how you use the material. A Consultation with Dr. Steven J. Katz This
article is endorsed by the Dear Doctor, Does Laser-assisted root canal therapy offer any benefits over traditional treatment? Dear Megan, Your question is an important one in today's world as lasers are supplementing or even replacing drills and other traditional tools for some dental procedures, including root canals. According to the American
Association of Endodontists (AAE), millions of teeth are treated and more importantly saved every year with root canal treatment, which becomes necessary when the dental pulp, the living tissue deep inside the tooth, becomes inflamed and/or infected. Let's see how lasers can be of assistance in root canal procedures. Light Amplification by
Stimulated Emission of Radiation (LASER) therapy utilizes light beams to remove or modify soft and hard tissues in the mouth. The Food and Drug Administration (FDA) has approved the use of various lasers as an adjunct in root canal procedures. Lasers essentially emit intense focused light energy, the particular properties of which can interact with
biologic tissues. Lasers can now be used to open the surface of a tooth to access the root canal, remove diseased tissue, clean, disinfect and shape the canal, and fill it. According to an AAE position paper, the use of lasers in aiding root canal disinfection is more promising than in root canal preparation. Lasers can be used to remove the dental pulp
and organic debris, and to even modify (shape and clean) the dentinal walls of the root canals. Once preparation is complete and the root canal is sealed (usually with gutta-percha), the laser may be used to soften and mold the sealant for the root canal system. Lasers can target bacteria and infected material with greater accuracy, at times preserving
more of the healthy tooth structure. They can also reduce discomfort by eliminating the jarring sounds of drills as well as limiting the need for local anesthesia. There are reports of less bleeding during root canal surgical procedures and reduced post-operative discomfort and infection. One disadvantage is that laser light travels in a straight line while
root canal spaces are rarely straight and traditional instruments offer an advantage since they can be curved to follow the shape of the tooth root. Also, the interactions involved between laser energy and the tooth tissues may cause a rise in temperature, which can damage the canal space and at times even extend to the outer surfaces of the tooth. A
recent scientific study comparing the efficacy of laser-activated irrigation of root canals with conventional irrigation to disinfect them found favorable results for the laser technology. Laser-activated irrigation for eradicating bacteria and preventing new bacterial growth was more effective than conventional irrigation delivered via a syringe. While a
body of evidence exists on the antibacterial efficacy of high-power laser treatment, the evidence is inconclusive as to whether lasers provide a superior seal or higher clinical success rates than conventional techniques. More research is needed to establish laser-assisted root canal treatment as a preferred technique, especially considering the high
success rate of non-laser procedures. Meanwhile, some dentists are combining both the laser and traditional techniques for optimal effects. Talk to your dentist or endodontist about laser-assisted root canal therapy to help weigh the pros and cons to suit your individual needs. Root canal treatments are a common dental procedure used to treat
infected or damaged teeth. Traditional root canal treatment has been the standard approach for many years, but in recent times, laser root canal treatment has emerged as a modern alternative. Understanding the differences between these two approaches can help you make an informed decision about your dental care. In this blog post, well explore
the key differences between laser and traditional root canal treatment, including their processes, benefits, and effectiveness. Traditional root canal treatment involves several steps: The dentist will numb the area around the affected tooth using local anesthesia. They will drill a hole in the tooth to access the infected pulp chamber. Using specialized
instruments, the dentist will remove the infected pulp tissue and clean the area thoroughly to ensure no bacteria are left behind. The empty pulp chamber is filled and sealed with a material called gutta-percha, and a crown is placed over the tooth to protect it from further damage. Laser root canal treatment is a newer approach that utilizes laser
technology to clean and disinfect the root canal system. Instead of using traditional dental instruments, the dentist uses a laser to remove the infected tissue and bacteria from the root canal. The laser also helps to seal the root canal more effectively, reducing the risk of reinfection. Laser root canal treatment is often preferred for its precision and
efficiency. Laser root canal treatment is typically faster than traditional treatment. The laser can precisely target and remove infected tissue, reducing the overall time required for the procedure. Traditional root canal treatment, on the other hand, may take longer due to the manual cleaning process. Laser root canal treatment is known to cause less
pain and discomfort compared to traditional treatment. The laser helps to seal nerve endings, reducing post-operative pain. Patients undergoing laser treatment often experience less swelling and a faster recovery time. Both laser and traditional root canal treatments are effective in removing infected tissue and sealing the root canal. However, some
studies suggest that laser treatment may be more effective in killing bacteria. The lasers ability to target and destroy bacteria in the root canal system could reduce the risk of reinfection. Laser root canal treatment offers greater precision compared to traditional treatment. The laser can selectively target infected tissue while preserving healthy tooth
structure. This precision results in a more conservative approach to treatment, which is beneficial for preserving the natural tooth. Laser root canal treatment is often more expensive than traditional treatment. The cost difference is due to the specialized equipment and training required for laser procedures. However, some patients may find the
benefits of laser root canal treatment, such as reduced pain and faster healing, to be worth the additional cost. Patients undergoing laser root canal treatment often report a more comfortable experience compared to traditional treatment. The minimally invasive nature of laser treatment can lead to less postoperative discomfort and a quicker return
to normal activities. Laser root canal treatment is associated with faster healing times compared to traditional treatment. The laser helps to seal the root canal more effectively, reducing the risk of complications and promoting faster healing. Both laser and traditional root canal treatments are effective in treating infected or damaged teeth. The
choice between the two depends on various factors, including the extent of the infection, your budget, and your dentists recommendation. If youre considering root canal treatment, discuss your options with your dentist to determine the best approach for your dental care needs.Procedure to disinfect and fortify the interior of a toothThis article needs
to be updated. Please help update this article to reflect recent events or newly available information. (December 2017)Medical interventionRoot canal treatmentTooth #13, the upper left second premolar, after excavation of DO decay. There was a carious exposure into the pulp chamber (red oval), and the photo was taken after endodontic access was
initiated and the roof of the chamber was removed.SpecialtyEndodontics[edit on Wikidata]Root canal procedure: unhealthy or injured tooth, subsequent creation of an access cavity with a dental handpiece, cleaning and shaping the root canals with an endodontic file, and restoration with gutta-percha filling and a crownRemoving infected pulp during
a root canal procedureRoot canal treatment (also known as endodontic therapy, endodontic treatment, or root canal therapy) is a treatment sequence for the infected pulp of a tooth that is intended to result in the elimination of infection and the protection of the decontaminated tooth from future microbial invasion. It is generally done when the cavity
is too big for a normal filling.[1] Root canals, and their associated pulp chamber, are the physical hollows within a tooth that are naturally inhabited by nerve tissue, blood vessels and other cellular entities.[2]Endodontic therapy involves the removal of these structures, disinfection and the subsequent shaping, cleaning, and decontamination of the
hollows with small files and irrigating solutions, and the obturation (filling) of the decontaminated canals. Filling of the cleaned and decontaminated canals is done with an inert filling such as gutta-percha and typically a zinc oxide eugenol-based cement.[3] Epoxy resin is employed to bind gutta-percha in some root canal procedures.[4] Another option
is to use an antiseptic filling material containing paraformaldehyde like N2.[5] Endodontics includes both primary and secondary endodontic treatments as well as periradicular surgery which is generally used for teeth that still have potential for salvage.[6][7]The procedure is often complicated and may involve multiple visits over a period of
weeks.Dentist performing root canal treatment processAn x-ray of a root canal operationBefore endodontic therapy is carried out, a correct diagnosis of the dental pulp and the surrounding periapical tissues is required. This allows the endodontist to choose the most appropriate treatment option, allowing preservation and longevity of the tooth and
surrounding tissues. Treatment options for an irreversibly inflamed pulp (irreversible pulpitis) include either extraction of the tooth or removal of the pulp. Partial pulp amputation (pulpotomy) is the treatment of choice to preserve the pulp in teeth with open apical foramen.[8]Removing the infected/inflamed pulpal tissue enables the endodontist to
preserve the longevity and function of the tooth. The treatment option chosen involves taking into account the expected prognosis of the tooth, as well as the patient's wishes. A full history is required, along with a clinical examination (both inside and outside the mouth), and the use of diagnostic tests.[9]There are several tests that can aid in the
diagnosis of the dental pulp and the surrounding tissues:Palpation (this is where the tip of the root is felt from the overlying tissues to see if there is any swelling or tenderness present)Mobility (this is assessing if there is more than normal movement of the tooth in the socket)Percussion (TTP, tender to percussion; the tooth is tapped to see if there is
any tenderness)Transillumination (shining a light through the tooth to see if there are any noticeable fractures)Tooth Slooth (this is where the patient is asked to bite down upon a plastic instrument; useful if the patient complains of pain on biting as this can be used to localise the tooth)RadiographsDental pulp testsIf a tooth is considered so
threatened (because of decay, cracking, etc.) that future infection is considered very likely or inevitable, a pulpectomy (removal of the pulp tissue) is advisable to prevent such infection. Usually, some inflammation and/or infection is already present within and/or below the tooth. To cure the infection and save the tooth, the dentist drills into the pulp
chamber and removes the infected pulp. To eliminate bacteria from the pulp chamber and root canals, the use of efficient antiseptics and disinfectants is necessary.[10] The soft tissues are either drilled out of the root canal(s) with engine driven rotary files, or with long needle-shaped hand instruments known as hand files (H files and K files).The
endodontist makes an opening through the enamel and dentin tissues of the tooth, usually using a dental drill fitted with a dental burr.Isolating the toothThe use of a rubber dam for tooth isolation is mandatory in endodontic treatment for several reasons:It provides an aseptic operating field, isolating the tooth from oral and salivary contamination.
Root canal contamination with saliva introduces new microorganisms to the root canal which compromise the prognosis.It facilitates the use of the strong medicaments necessary to clean the root canal system.It protects the patient from the inhalation or ingestion of endodontic instruments.There have been a number of progressive iterations to the
mechanical preparation of the root canal for endodontic therapy. The first, referred to as the standardized technique, was developed by Ingle in 1961, and had disadvantages such as the potential for loss of working length and inadvertent ledging, zipping or perforation.[11][12] Subsequent refinements have been numerous, and are usually described
as techniques. These include the step-back, circumferential filing, incremental, anticurvature filing, step-down, double flare, crown-down-pressureless, balanced force, canal master, apical box, progressive enlargement, modified double flare, passive stepback, alternated rotary motions, and apical patency techniques.[13]The step back technique, also
known as telescopic or serial root canal preparation, is divided in two phases: in the first, the working length is established and then the apical part of the canal is delicately shaped since a size 25 K-file reaches the working length; in the second, the remaining canal is prepared with manual or rotating instrumentation.[14] This procedure, however,
has some disadvantages, such as the potential for inadvertent apical transportation. Incorrect instrumentation length can occur, which can be addressed by the modified step back. Obstructing debris can be dealt with by the passive step back technique.[15] The crown down is a procedure in which the dentist prepares the canal beginning from the
coronal part after exploring the patency of the whole canal with the master apical file.There is a hybrid procedure combining step back and crown down: after the canal's patency check, the coronal third is prepared with hand or Gates Glidden drills, then the working length is determined and finally the apical portion is shaped using step back
techniques. The double flare is a procedure introduced by Fava where the canal is explored using a small file. The canal is prepared in crown down manner using K-files then follows a "step back" preparation with 1mm increments with increasing file sizes. With early coronal enlargement, also described as "three times technique", apical canals are
prepared after a working length assessment using an apex locator; then progressively enlarged with Gates Glidden drills (only coronal and middle third). For the eponymic third time the dentist "arrives at the apex" and, if necessary, prepares the foramen with a size 25 K-file; the last phase is divided in two refining passages: the first with a 1-mm
staggered instrument, the second with 0.5-mm staggering.[citation needed] From the early nineties engine-driven instrumentation were gradually introduced including the ProFile system, the Greater Taper files, the ProTaper files, and other systems like Light Speed, Quantec, K-3 rotary, Real World Endo, and the Hero 642.[citation needed]All of
these procedures involve frequent irrigation and recapitulation with the master apical file, a small file that reaches the apical foramen.[16] High frequency ultrasound based techniques have also been described. These can be useful in particular for cases with complex anatomy, or for retained foreign body retrieval from a failed prior endodontic
procedure.[17]An example of step back techniqueAn example of passive step back techniqueAn example of crown down techniqueThere are two slightly different anti-curvature techniques. In the balanced forces technique, the dentist inserts a file into the canal and rotates clockwise a quarter of a turn, engaging dentin, then rotates counter-clockwise
half/ three-quarter of a revolution, applying pressure in an apical direction, shearing off tissue previously meshed. From the balanced forces stem two other techniques: the reverse balanced force (where GT instruments are rotated first anti-clockwise and then clockwise) and the gentler "feed and pull" where the instrument is rotated only a quarter of
a revolution and moved coronally after an engagement, but not drawn out.[citation needed]Since 2000, lidocaine is the most commonly used local anesthetic for root canal therapy.[18]The root canal is flushed with an irrigant. Some common ones are listed below:Sodium hypochlorite (NaClO) in concentrations ranging between 0.5% and 5.25%[19]
[20][21]16% sodium hypochlorite with surface modifiers for better flow into nooks and crannies2% chlorhexidine gluconate0.2% chlorhexidine gluconate plus 0.2% cetrimonium chloridel17% ethylenediaminetetraacetic acid (EDTA)Framycetin sulfateMixture of citric acid, doxycycline, and polysorbate 80 (detergent) (MTAD)SalineNear anhydrous
ethanolThe primary aim of chemical irrigation is to kill microbes and dissolve pulpal tissue.[22] Certain irrigants, such as sodium hypochlorite and chlorhexidine, have proved to be effective antimicrobials in vitro[22] and are widely used during root canal therapy worldwide. According to a systematic review, however, there is a lack of good quality
evidence to support the use of one irrigant over another in terms of both short and long term prognosis of therapy.[23]Root canal irrigation systems are divided into two categories: manual agitation techniques and machine-assisted agitation techniques. Manual irrigation includes positive-pressure irrigation, which is commonly performed with a
syringe and a side vented needle. Machine-assisted irrigation techniques include sonics and ultrasonics, as well as newer systems which deliver apical negative-pressure irrigation.[24]The standard filling material is gutta-percha, a natural polymer prepared from latex from the percha tree (Palaquium gutta). The standard endodontic technique
involves inserting a gutta-percha cone (a "point") into the cleaned-out root canal along with a sealing cement.[25] Another technique uses melted or heat-softened gutta-percha which is then injected or pressed into the root canal passage(s). However, since gutta-percha shrinks as it cools, thermal techniques can be unreliable and sometimes a
combination of techniques is used. Gutta-percha is radiopaque, allowing verification afterwards that the root canal passages have been completely filled and are without voids.[citation needed]Pain control can be difficult to achieve at times because of anesthetic inactivation by the acidity of the abscess around the tooth apex. Sometimes the abscess
can be drained, antibiotics prescribed, and the procedure reattempted when inflammation has been mitigated. The tooth can also be unroofed to allow drainage and help relieve pressure.[citation needed]A root treated tooth may be eased from the occlusion as a measure to prevent tooth fracture prior to the cementation of a crown or similar
restoration. Sometimes the dentist performs preliminary treatment of the tooth by removing all of the infected pulp of the tooth and applying a dressing and temporary filling to the tooth. This is called a pulpectomy. The dentist may also remove just the coronal portion of the dental pulp, which contains 90% of the nerve tissue, and leave intact the
pulp in the canals. This procedure, called a "pulpotomy", tends to essentially eliminate all the pain. A pulpotomy may be a relatively definitive treatment for infected primary teeth. The pulpectomy and pulpotomy procedures aim to eliminate pain until the follow-up visit for finishing the root canal procedure. Further occurrences of pain could indicate
the presence of continuing infection or retention of vital nerve tissue.[citation needed]Some dentists may decide to temporarily fill the canal with calcium hydroxide paste in order to thoroughly sterilize the site. This strong base is left in place for a week or more to disinfect and reduce inflammation in surrounding tissue, requiring the patient to return
for a second or third visit to complete the procedure. There appears to be no benefit from this multi-visit option, however, and single-visit procedures actually show better (though not statistically significant) patient outcomes than multi-visit ones.[26]Temporary filling-materials allow the creation of hermetic coronal-seals preventing from coronal
microleakage (i.e. contamination of the root canal by bacteria); their presence over the entire time-period to fill the root canal and restore the tooth crown is mandatory, for increasing the probability of the endodontic-treatment success.[27][28][29][30] However, these temporary filling-materials create coronal seals which only remain hermetic during
less than 30 days in average (mainly because of the bacteria the saliva contains).[27] Some temporary filling-materials may remain hermetic during 4070 days.[29] However the estimated standard-deviations of these higher average-durations are important and their computations used observations from dye-based tests,[29] which are less reliable
than saliva-based tests.[citation needed]Molars and premolars that have had root canal therapy should be protected with a crown that covers the cusps of the tooth. This is because the access made into the root canal system removes a significant amount of tooth structure. Molars and premolars are the primary teeth used in chewing and will almost
certainly fracture in the future without cuspal coverage. Anterior teeth typically do not require full coverage restorations after a root canal procedure, unless there is extensive tooth loss from decay or for esthetics or unusual occlusion. Placement of a crown or cusp-protecting cast gold covering is recommended also because these have the best
ability to seal the treated tooth. There is insufficient evidence to assess the effects of crowns compared to conventional fillings for the restoration of root-filled teeth, decision of restoration should rely on the clinical experience of the practitioner and the preference of the patients.[31] If the tooth is not perfectly sealed, the canal may leak, causing
eventual failure. A tooth with a root canal treatment still has the ability to decay, and without proper home care and an adequate fluoride source the tooth structure can become severely decayed (often without the patient's knowledge since the nerve has been removed, leaving the tooth without any pain perception). Thus, non-restorable carious



destruction is the main reason for extraction of teeth after root canal therapy, accounting for up to two-thirds of these extractions.[32] Therefore, it is very important to have regular X-rays taken of the root canal to ensure that the tooth is not having any problems that the patient would not be aware of.[citation needed]Endodontic treatment may fail
for many reasons: one common reason for failure is inadequate chemomechanical debridement of the root canal. This may be due to poor endodontic access, missed anatomy or inadequate shaping of the canal, particularly in the apical third of the root canal, also due to the difficulty of reaching the accessory canals which are minute canals that
extend in from the pulp to the periodontium in a random direction. They are mostly found in the apical third of the root.[33]Exposure of the obturation material to the oral environment may mean the gutta-percha is contaminated with oral bacteria. If complex and expensive restorative dentistry is contemplated then ideally the contaminated gutta
percha would be replaced in a retreatment procedure to minimise the risk of failure.The type of bacteria found within a failed canal may differ from the normal infected tooth. Enterococcus faecalis and/or other facultative enteric bacteria or Pseudomonas sp. are found in this situation.Endodontic retreatment is technically demanding; it can be a time-
consuming procedure, as meticulous care is required by the dentist. Retreatment cases are typically referred to a specialist endodontist. Use of an operating microscope or other magnification may improve outcomes.Currently, there is no strong evidence favoring surgical or non-surgical retreatment of periapical lesions. However, studies have
reported that patients experience more pain and swelling after surgical retreatment compared to non-surgical. When comparing surgical techniques, the use of ultrasonic devices may improve healing after retreatment. Application of nanomotor implants have been proposed to achieve thorough disinfection of the dentine.[34] There is no evidence that
the use of antibiotics after endodontic retreatment prevents post-operative infection.[35][36]See also: Endodontic files and reamers and Nickel titanium rotary fileThis section needs additional citations for verification. Please help improve this article by adding citations to reliable sources in this section. Unsourced material may be challenged and
removed. (November 2017) (Learn how and when to remove this message)Since 2000, there have been great innovations in the art and science of root canal therapy. Dentists now must be educated on the current concepts in order to optimally perform a root canal procedure. Root canal therapy has become more automated and can be performed
faster thanks in part to machine-driven rotary technology and more advanced root canal filling methods. Many root canal procedures are done in one dental visit which may last for around 12 hours. Newer technologies are available (e.g. cone-beam CT scanning) that allow more efficient, scientific measurements to be taken of the dimensions of the
root canal, however, the use of CT scanning in endodontics has to be justified.[37] Many dentists use dental loupes to perform root canal therapy, and the consensus is that procedures performed using loupes or other forms of magnification (e.g. a surgical microscope) are more likely to succeed than those performed without them. Although general
dentists are becoming versed in these advanced technologies, they are still more likely to be used by root canal specialist (known as endodontists).Laser root canal procedures are a controversial innovation. Lasers may be fast but have not been shown to thoroughly disinfect the whole tooth,[38] and may cause damage to the tooth.[citation
needed]Several randomized clinical trials concluded that the use of rotary instruments is associated with a lower incidence of pain following the endodontic procedure when compared to the use of manual hand instruments.[39][40] Corticosteroid intra-oral injections were found to alleviate pain in the first 24 hours in patients with symptomatic
irreversible pulp inflammation.[41]Instruments may separate (break) during root canal treatment, meaning a portion of the metal file used during the procedure remains inside the tooth. The file segment may be left behind if an acceptable level of cleaning and shaping has already been completed and attempting to remove the segment would risk
damage to the tooth. While potentially disconcerting to the patient, having metal inside of a tooth is relatively common, such as with metal posts, amalgam fillings, gold crowns, and porcelain fused to metal crowns. The occurrence of file separation depends on the narrowness, curvature, length, calcification and number of roots on the tooth being
treated. Complications resulting from incompletely cleaned canals, due to blockage from the separated file, can be addressed with surgical root canal treatment.[42] The risk of endodontic files fracturing can be minimised by:[43]Ensuring access cavity allows straight-line introduction of files into canalsCreating a glide path before use of larger taper
NiTi filesUsing rotary instruments at the manufacturer's recommended speed and torque settingAdopting a single-use file policy to prevent overuse of filesInspecting the file thoroughly every time before inserting it inside the canalUsing ample amounts of irrigation solutionsAvoiding the use of rotary files in severely curved or dilacerated canalsA
sodium hypochlorite incident results in an immediate reaction of severe pain, followed by edema, haematoma and ecchymosis, as a consequence of the solution escaping the confines of the tooth and entering the periapical space.[44] This may be caused iatrogenically by binding or excessive pressure on the irrigant syringe or it may occur if the tooth
has an unusually large apical foramen.[45] It is usually self-resolving and may take two to five weeks to fully resolve.[45]Tooth discoloration is common following root canal treatment; however, the exact causes for this are not completely understood.[46] Failure to completely clean out the necrotic soft tissue of the pulp system may cause staining, and
certain root canal materials (e.g. gutta percha and root canal sealer cements) can also cause staining.[46] Another possible factor is that the lack of pulp pressure in dentinal tubules once the pulp is removed leads to incorporation of dietary stains in dentin.[46]X-ray explanation of bad root canal therapyAnother common complication of root canal
therapy is when the entire length of the root canal is not completely cleaned out and filled (obturated) with root canal filling material (usually gutta percha). On the other hand, the root canal filling material may be extruded from the apex leading to other complications.[citation needed] The X-ray in the right margin shows two adjacent teeth that had
received bad root canal therapy. The root canal filling material (3, 4, and 10) does not extend to the end of the tooth roots (5, 6 and 11). The dark circles at the bottom of the tooth roots (7 and 8) indicated infection in the surrounding bone. Recommended treatment is either to redo the root canal therapy or extract the tooth and place dental implants.
[citation needed] Poor quality filling material or sealant may also cause root canal treatment to fail.[47]Root-canal-treated teeth may fail to healfor example, if the dentist does not find, clean and fill all of the root canals within a tooth. On a maxillary molar, there is more than a 50% chance that the tooth has four canals instead of just three, but the
fourth canal, often called a "mesio-buccal 2", tends to be very difficult to see and often requires special instruments and magnification in order to see it (most commonly found in first maxillary molars; studies have shown an average of 76% up to 96% of such teeth with the presence of an MB2 canal). This infected canal may cause a continued infection
or "flare-up" of the tooth. Any tooth may have more canals than expected, and these canals may be missed when the root canal procedure is performed. Sometimes canals may be unusually shaped, making them impossible to clean and fill completely; some infected material may remain in the canal. Sometimes the canal filling does not fully extend to
the apex of the tooth, or it does not fill the canal as densely as it should. Sometimes a tooth root may be perforated while the root canal is being treated, making it difficult to fill the tooth. The perforation may be filled with a root repair material, such as one derived from natural cement called mineral trioxide aggregate (MTA). A specialist can often
re-treat failing root canals, and these teeth will then heal, often years after the initial root canal procedure.[citation needed]The survival or functionality of the endodontically treated tooth is often the most important aspect of the endodontic treatment outcomes, rather than its apical healing alone.[48] One issue was about the commonly used
sanitising substances which incompletely sanitised the root-canal space.[49] A properly restored tooth following root canal therapy yields long-term success rates near 97%. In a large-scale study of over 1.6 million patients who had root canal therapy, 97% had retained their teeth 8 years following the procedure, with most untoward events, such as
re-treatment, apical surgery or extraction, occurring during the first 3 years after the initial endodontic treatment.[50] Endodontically treated teeth are prone to extraction mainly due to non-restorable carious destruction, other times due to the improper fit of the crown margins that encircles the tooth which lead to the ingress of bacteria,[51] and to
a lesser extent to endodontic-related reasons such as endodontic failure, vertical root fracture, or perforation (procedural error).[32]Nondisruption of the periodontal fiber is a benefit of endodontic over implant therapy (labeled IK)An infected tooth may endanger other parts of the body. People with special vulnerabilities, such as a recent prosthetic
joint replacement, an unrepaired congenital heart defect, or immunocompromisation, may need to take antibiotics to protect from infection spreading during dental procedures. The American Dental Association (ADA) asserts that any risks can be adequately controlled. A properly performed root canal treatment effectively removes the infected part of
the pulp from the tooth.[citation needed]In the early 1900s, several researchers theorized that bacteria from teeth which had necrotic pulps or which had received endodontic treatment could cause chronic or local infection in areas distant from the tooth through the transfer of bacteria through the bloodstream. This was called the "focal infection
theory", and it led some dentists to advocate dental extraction. This theory was discredited in the 1930s.Bacteremia (bacteria in the bloodstream) can be caused by many everyday activities, e.g. brushing teeth, but may also occur after any dental procedure which involves bleeding. It is particularly likely after dental extractions due to the movement
of the tooth and force needed to dislodge it, but endodontically treated teeth alone do not cause bacteremia or systemic disease.[52]The alternatives to root canal therapy include no treatment or tooth extraction. Following tooth extraction, options for prosthetic replacement may include dental implants, a fixed partial denture (commonly referred to
as a 'bridge'), or a removable denture.[53] There are risks to forgoing treatment, including pain, infection and the possibility of worsening dental infection such that the tooth will become irreparable (root canal treatment will not be successful, often due to excessive loss of tooth structure). If extensive loss of tooth structure occurs, extraction may be
the only option.Research comparing endodontic therapy with implant therapy is considerable, both as an initial treatment and in retreatment for failed initial endodontic approaches.[54] Endodontic therapy allows avoidance of disruption of the periodontal fiber, which helps with proprioception for occlusal feedback, a reflex important in preventing
patients from chewing improperly and damaging the temporomandibular joint. In a comparison of initial nonsurgical endodontic treatment and single-tooth implants, both were found to have similar success rates.[55] While the procedures are similar in terms of pain and discomfort, a notable difference is that patients who have implants have
reported "the worst pain of their life" during the extraction, with the implantation itself being relatively painless. The worst pain of endodontic therapy was reported with the initial anesthetic injection. Some patients receiving implants also describe a dull nagging pain after the procedure, while those with endodontic therapy describe "sensation" or
"sensitivity" in the area.[56] Other studies have found that endodontic therapy patients report the maximum pain the day following treatment, while extraction and implantation patients reported maximum pain the end of the week after the operation.[57]Implants also take longer, with a typically 3- to 6-month gap between the tooth implantation and
receiving the crown, depending on the severity of infection. With regard to gender, women tend to report higher psychological disability after endodontic therapy, and a higher rate of physical disability after tooth implantation, while men do not show a statistically significant difference in response.[56] Mastication is significantly stronger in
endodontically treated teeth as compared to implants.[58] Initial success rates after single tooth implants and endodontic microsurgery are similar the first 2 to 4 years following surgery, though after this the success rate of endodontic microsurgery is decreased as compared to implantation.[57]To an extent, the criteria for success due to the inherent
differences in the procedure have historically limited comparisons, with success of endodontic therapy defined as the absence of periapical lucency on radiographs, or the absence of visible cavity at the root of the tooth on imaging. Implant success, on the other hand, is defined by osseointegration, or fusion of the implant to the adjacent maxilla or
mandible.[57] Endodontically treated teeth have significantly less requirement for follow up treatment after final restoration, while implants need more appointments to finish treatment and more maintenance.[59]Medicine portalAmerican Association of EndodontistsDental bracesDental implantDental pulpDentistryGum inflammationNickel titanium
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