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Abstract:

This meta analysis review evaluated healing rates and post-obturation pain after single-visit versus multiple-
visit root canal treatments of infected teeth. A literature search identified relevant randomized and quasi-
randomized controlled trials comparing these two treatment modalities. Ten randomized controlled trials
fulfilled the inclusion criteria, where six studies assessed healing rates and five assessed the prevalence of post-
obturation pain. The results did not reveal any statistical difference in the healing rates between the single visit
and the multiple visit groups. Both treatments were effective in promoting healing for infected teeth, but single-
visit patients showed a lower rate of short-term post-obturation pain compared with multiple-visit patients,
which might suggest that sealing of the root canal over one visit lowers the exposure to irritants or infection
contributing to the discomfort. Single visit treatments will therefore be in favor of root canal treatment given
that they offer the benefit of lesser short-term pain while providing comparative healing results to that of
multiple visits treatment.

Key words: Single visit endodontic therapy, Multiple visit endodontics, Post-operative pain, Clinical success,
Periapical healing

Introduction:

The goal of endodontic therapy is to remove infection or diseased tissue from the pulp cavity, thoroughly clean
and disinfect the root canals, and then seal the space with a biocompatible material to restore the tooth's function
and prevent further infection (1). Endodontic success primarily relies on the proper localization of canals,
effective shaping and cleaning of the root canal system, and three-dimensional obturation (2). Root canal therapy
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in a single visit can be defined as a non-surgical, conservative approach to managing an endodontically affected
tooth, which involves biomechanical cleaning and obturation of the root canal system within a single session
(3). The field of endodontics has evolved significantly, with an increasing focus on patient-centered care,
reducing the number of visits, and ensuring a pain-free experience for the patient (4). Traditionally, endodontic
procedures required multiple visits to address cleaning, shaping, debridement, and aobturation (5). While
effective, this approach was associated with drawbacks such as flare-ups, post-treatment pain, patient fatigue,
and delays in addressing aesthetic concerns, especially in cases involving dental trauma (6). These challenges
have prompted a shift toward single-visit endodontic treatments, which offer greater time efficiency and the
advantage of completing treatment in a single session (7) [Figure 1].

Figure 1: Successful single visit root canal therapy in traumatized maxillary anterior tooth
Courtesy: Dr. Gautam Deb, Shashi Dental Clinic, Charideo, Assam

METHODOLOGY

Search Strategy

A comprehensive search was conducted across multiple electronic databases, including PubMed, Scopus, Web
of Science, and Cochrane Library. The search was designed to identify studies comparing single-visit and
multiple-visit root canal treatments, specifically focusing on their clinical outcomes, patient-reported outcomes,
and post-operative pain. The following terms and Boolean operators were used: ("'single-visit" OR "one-visit"
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OR "single appointment™) AND ("root canal therapy” OR "endodontics” OR "root canal treatment™) AND
("multi-visit” OR "multiple visits" OR "two-visit"). Filters were applied to include only English-language
studies published from 2023 to 2024. Additional studies were identified through manual searches of reference
lists from relevant articles and review papers.

Inclusion and Exclusion Criteria
Inclusion Criteria:

° Studies comparing single-visit and multiple-visit root canal treatments in human subjects.
) Randomized controlled trials, cohort studies, and retrospective studies.
° Studies reporting on primary outcomes, such as clinical healing rates, radiographic evidence of lesion

reduction, and post-treatment complications.
° Studies with follow-up periods of at least 6 months to assess medium- to long-term outcomes.

Exclusion Criteria:

° Case reports, case series, reviews, and studies without comparative data on single-visit and multiple-
visit treatments.

° Studies focusing exclusively on endodontic retreatment cases.

° Studies conducted in animal models or in vitro settings.

° Studies without quantitative data on key outcomes, such as post-operative pain or lesion size
reduction.

Data Extraction and Quality Assessment

Data were extracted independently by two reviewers, with disagreements resolved through discussion or
consultation with a third reviewer. Key information collected included study design, patient demographics,
treatment protocols, follow-up duration, and primary outcomes. Quality assessment was conducted using the
Cochrane Risk of Bias Tool for randomized controlled trials and the Newcastle-Ottawa Scale for observational
studies, with scores used to evaluate study robustness.

Statistical Analysis

Meta-analytic calculations were performed using a random-effects model to account for variability across
studies. Standardized mean differences (SMDs) and odds ratios (ORs) were used to quantify the difference in
outcomes between single-visit and multiple-visit treatments. Subgroup analyses were conducted based on
treatment complexity (e.g., cases with calcified or curved canals), and sensitivity analyses were performed to
assess the impact of study quality on pooled estimates [Figure 2].
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Identification
Records identified through database searching (n = 850)
Additional records identified through other sources (n = 25)
Total records identified = 875

Screening
Records after duplicates removed (n = 820)
Records screened (n = 820)
Records excluded based on title and abstract screening (n = 770)

Eligibility
Full-text articles assessed for eligibility (n = 50)
Full-text articles excluded (n = 40):
- Not a randomized or quasi-randomized controlled trial (n = 20)
- Did not compare single-visit vs. multiple-visit treatments (n = 12)
- Did not assess healing rates or post-obturation pain (n = 8)

Included

Studies included in qualitative synthesis (n = 10)
Studies included in quantitative synthesis (meta-analysis) (n = 10)

Figure 2: PRISMA flowchart of the Study

Advances in materials and technology, driven by evidence-based research, have greatly enhanced the
predictability of successful outcomes in root canal therapy (8). Modern technologies such as rotary instruments,
apex locators, and operating microscopes have improved the precision of canal preparation, cleaning, shaping,
and obturation (9). These innovations have led to better clinical outcomes, making single-visit treatments a
viable option for many patients (10). The ongoing debate between single-visit and multiple-visit root canal
therapy often revolves around concerns about pain, microbial control, and the risk of treatment failure (11).
Historically, there were concerns about post-operative pain and higher failure rates in single-visit treatments,
which contributed to the skepticism around their broader adoption (12). However, recent advancements in
techniques and technology have helped address and mitigate these concerns (13). Retrospective studies have
shown that single-visit root canal treatment can be a viable option, with evidence suggesting that they tend to
result in less post-operative pain, fewer complications, and more convenience for patients, especially those with
busy schedules, physical limitations, or aesthetic concerns (14). Single-visit procedures eliminate the need for
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multiple appointments, offering time efficiency and immediate results (15). While single-visit root canal
treatments have shown promising results, they are not appropriate for every case (16). Careful case selection is
vital to ensure the success of single-visit root canal therapy (17). For the best possible outcomes, it is crucial to
evaluate each patient’s individual condition. Complex cases, such as those with calcified or severely curved
canals, or cases involving acute infections that need extra time for proper disinfection, may still require multiple
visits (18). However, when performed correctly, single visit endodontics can often produce successful outcomes
with minimal discomfort and fewer complications (19). Both single-visit and multiple-visit root canal treatments
have shown comparable success rates in terms of healing and long-term tooth survival (20). However, the
increasing preference for single-visit root canal therapy is driven by advancements in technology, improvements
in clinical protocols, and a growing emphasis on patient comfort and convenience (21). These advancements
have made single-visit treatments not only more efficient but also highly predictable, contributing to their
growing popularity among both patients and practitioners (22). A major concern that has hindered the
widespread adoption of single-visit endodontic therapy among dentists has been the association with post-
operative pain and higher failure rates observed in earlier treatments. However, with advancements in
techniques, materials, and technology, these concerns have been largely addressed (23). As a result, the
increasing acceptance of single-visit endodontic therapy is becoming more prevalent, as clinicians recognize its
potential to provide successful outcomes with minimal discomfort and greater patient convenience (24).
Improved clinical protocols and better case selection have further enhanced the predictability and effectiveness
of this approach, making it a viable treatment option for a wider range of patients. However, recent
advancements in techniques and technology have helped to address and mitigate these concerns, leading to a
growing acceptance of single-visit therapy (25). When performed with proper case selection, strict infection
control, and adherence to modern clinical protocols, single-visit endodontic therapy can be a highly effective
and reliable treatment option (26). Studies have shown that both single-visit and multiple-visit root canal
therapies yield similar healing rates for infected root canals (27). The choice between these approaches is
influenced by case complexity, patient preferences, and clinician expertise. However, the single-visit method
offers a significant advantage in patient convenience while maintaining comparable outcomes when executed
with advanced techniques and technology. With the right precautions and skill, single-visit root canal therapy
provides an efficient alternative without compromising clinical effectiveness (28). [Table 1] shows comparison
of various attributes of single-visit versus multiple-visit endodontics (29-33)

Table 1: Comparison of single-visit versus multiple-visit endodontics

Aspect Single-visit endodontics Multiple-visit endodontics
Treatment approach Performed in one visit, typically Involves multiple appointments,
with proper debridement and sealing typically with time for interim

dressing for infection control

Lesion size reduction Comparable reduction in lesion size, Comparable reduction in lesion
as measured by periapical index size, as measured by periapical
score index score
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Effectiveness Similar healing outcomes when Similar healing outcomes when
performed correctly performed correctly
Patient convenience Higher convenience due to fewer Less convenient, as it requires
visits multiple visits

Risk of post-treatment pain May have slightly less post- May involve more pain or flare-

operative pain if done correctly ups due to interim treatment

stages
Clinical challenges May not be suitable for very May be better for complex

complex cases (e.g., severely curved cases, such as those requiring

canals, acute infections) additional disinfection time
Technology & technigue Highly dependent on modern tools Also depends on technology but

dependence (e.g., rotary instruments, apex may allow more time for
locators) infection control

A common approach to comparing these treatments is through evaluating healing rates, typically via short- or
long-term follow-ups, including radiographic assessments and lesion size measurements, often using the
periapical index developed by @rstavik et al (34). In a meta analysis review, Yingying concluded that the healing
rate for infected teeth treated in a single visit is on par with those treated with multiple visits (35). This finding
suggests that, when executed properly, single-visit treatments can yield healing results equivalent to traditional
multi-visit procedures, strengthening their potential as a standard treatment option. This review reinforces the
evolving view of single-visit endodontic therapy, addressing concerns about post-operative discomfort, flare-
ups, and overall treatment success (36).

Discussion:

Single-visit root canal therapy has gained increasing popularity over time, largely due to technological
advancements, improved methods, and a growing body of research supporting its efficacy. The historical shift
helped shape the broader acceptance of single-visit treatments as a viable option, even for more complex cases
[Figure 3] (37).
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Figure 3: Historical context: The evolution of single-visit treatments 1970s-1980s: the changing
perspective

Single-visit endodontics offers several practice management advantages, including increased patient satisfaction
as they are more likely to save teeth without the hassle of multiple appointments. Patients remember a single,
smoother healing process rather than multiple episodes of pain and discomfort. Prosthetic work can begin
immediately, and scheduling interruptions, such as replacing lost or broken temporary restorations, are
minimized. Patients also value the time saved, and are often willing to pay a premium for a quicker treatment.
The risk of cancelled appointments is reduced, and fewer materials are required, which contributes to cost
savings (38). Additionally, medico-legal risks are minimized due to reduced opportunities for cross-
contamination, and time savings are realized as there is no need to reappoint patients, update medical history,
or repeat time-consuming steps like re-anesthetizing, instrument customization, or rubber dam placement. For
patients, the advantages are clear comfort is improved as the number of visits is reduced, while the economics
of treatment become more efficient due to fewer chairside hours, reduced materials, and less administrative
overhead. Immediate placement of coronal restorations ensures a good coronal seal and esthetics. The
convenience of fewer appointments means less discomfort from repeated local anesthesia injections and the
avoidance of unnecessary reappointments. Moreover, single-visit endodontics reduces the risk of mid-treatment
flare-ups, often caused by temporary cement leakage, leading to a more seamless overall treatment experience
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(39). [Table 2] provides a clear distinction between the cases where single-visit endodontics is appropriate and
those where it may not be recommended (40).

Table 2: Indications and contraindications for single-visit endodontics

Indications for single-visit endodontics

Patients requiring full mouth rehabilitation

Physically disabled patients who cannot come to
dental clinics frequently

Uncomplicated vital teeth
Patients in whom sedation is required

Fractured anterior or bicuspid teeth where
esthetics is a concern

Teeth with accidental/mechanical pulp exposure.

Intentional root canal therapy

Vital pulp exposures due to caries or trauma with
symptomatic pulpitis

Teeth requiring immediate post placement,
where esthetics is a concern

Teeth with sub-gingival breakdown, multiple
coronal walls missing, where isolation and
sealing is a problem

Contraindications for single-visit
endodontics

Patients with severe pain on percussion suffering
from acute apical periodontitis

Teeth with anatomic anomalies (e.g., calcified
and curved canals)

Patients with allergies
Acute alveolar abscess cases with pus discharge

Patients unable to keep mouth open for long
durations (e.g., TMJ disorders)

Teeth with limited access

Symptomatic non-vital teeth with no sinus tract

Asymptomatic non-vital teeth with periapical
pathology and no sinus tract

For most re-treatment cases
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Non-vital teeth with sinus tract

Some re-treatment cases

Traditionally, multi-visit treatments were preferred due to concerns about sealing the root canal too soon,
potentially leading to post-operative flare-ups and discomfort. However, studies challenge this viewpoint,
indicating that single-visit endodontics can be just as, if not more, and more effective than multi-visit procedures
under optimal conditions (41). A common myth surrounding single-visit root canal treatments is the "irreversible
sealing” fallacy, where patients fear that sealing the root canal too hastily in a single visit could lead to
complications like flare-ups or lingering pain. However, modern endodontic techniques and materials are
designed to effectively address the root canal system in one sitting, ensuring proper cleaning, shaping, and
sealing, reducing the risk of infection and discomfort (42). With advances in technology and better
understanding of the healing process, single-visit treatments can be as successful as traditional multi-visit
procedures, often offering the added benefit of convenience and quicker recovery. This idea originates from
concerns that sealing might “trap" infection, hindering proper healing. Recent research has strongly challenged
the belief that single-visit root canal treatments lead to higher rates of post-treatment pain compared to
traditional multi-visit procedures (43). [Table 3] highlights the growing body of evidence that challenges
traditional concerns about single-visit root canal therapy and suggests that it is comparable, if not superior, to
multi-visit treatments in terms of post-treatment discomfort and healing outcomes (44-52).

Table 3: Review of literature

Study Location Key Finding

Yingying ) Post-treatment

discomfort is often
less frequent with
single-visit
endodontics compared
to multi-visit

Galberry's Louisiana, USA Only 7.5% of patients

reported post-
treatment discomfort,
with most cases
involving mild pain

Japan
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Nagasawa & Nakainuta

University of Oklahoma

Trope's

Sathorn C et al.

Fara & Genet

Oklahoma, USA

www.healthinformaticsjournal.com

Found similar results
with only 7.5% of
patients reporting mild
post-treatment
discomfort

Pain was actually
more common after
multi-visit treatments
compared to single-
visit root canal
therapy.

No flare-ups in single-
visit treatments
without apical lesions,
while flare-ups were
more common in
cases with apical
periodontitis requiring
retreatment.

Single-visit root canal
treatment showed a
6.3% greater healing
percentage compared
to multiple-visit
therapy, though the
difference was not
statistically
significant.
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No significant
difference in post-
treatment pain
between single-visit
and multi-visit
treatments, suggesting
that pain is more
influenced by clinical
conditions (e.g.,
infection, apical
periodontitis ) than
the number of visits.

Bayram Ince et al. - The incidence of
postoperative pain did
not differ significantly
between vital and
non-vital teeth; most
patients had no or
only mild pain.

Peters LB & Wesselink PR - No statistical
differences in healing
of periapical pathosis
between single-visit
and multi-visit
treatments with
calcium hydroxide.
Positive bacterial
culture at obturation
did not affect
outcomes.

Collectively, these findings suggest that the occurrence of pain and flare-ups is influenced more by specific
clinical conditions—such as the presence of infection or apical periodontitis rather than the number of visits
involved in treatment (53). The root canal system can harbor pathogens and chemical mediators, such as
histamines and kinins, which contribute to pain during and after treatment. When left untreated between visits,
infection may progress, increasing the likelihood of flare-ups. By cleaning and sealing the canal in a single visit,
clinicians can effectively remove these sources of infection and reduce the chances of post-treatment discomfort.
Therefore, the ability to treat the canal in one visit may actually lower the risk of post-treatment pain by
preventing further bacterial growth or tissue degeneration between appointments (54). Factors influencing post-
treatment outcomes in single-visit endodontics include the presence of apical periodontitis, the timing of root
canal sealing, antibiotic prophylaxis, and technological advancements (55). As Trope highlighted, cases with
apical periodontitis or those requiring retreatment are more likely to result in flare-ups, as infection or
degenerating tissue complicates healing (56) [Figure 4].
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Figure 4: Root canal therapy in mandibular posterior tooth with apical periodontitis
Courtesy: Dr. Gautam Deb, Shashi Dental Clinic, Charideo, Assam

Leaving the root canal unfilled for an extended period increases the risk of bacterial growth and inflammation,
whereas immediate sealing in a single visit prevents these issues, making single visit endodontics a safer and
more effective approach. Antibiotic prophylaxis, particularly in symptomatic cases, can help control infections
and further reduce the risk of flare-ups. Technological advancements, such as cutting-edge imaging, rotary
instrumentation, and improved disinfecting agents, have significantly improved the predictability and success
rates of single-visit endodontics, enabling more effective treatments within a single appointment. Clinicians
must carefully evaluate factors such as the presence of apical periodontitis and the need for retreatment before
choosing single-visit endodontics to ensure that it is both safe and effective for the specific case (57). Moreover,
clinicians need to weigh treatment effectiveness, potential complications, and patient comfort when determining
whether a single or multi-visit approach is best. One of the major benefits of single-visit endodontics is its cost-
effectiveness and convenience for patients, as fewer visits minimize disruption to their schedules, leading to
higher adherence rates and greater overall satisfaction. As evidence supporting single-visit treatments continues
to grow, along with ongoing technological advancements, it is becoming increasingly recognized as a reliable,
efficient, and patient-friendly option. By refining treatment protocols and enhancing clinician training, the future
of single-visit endodontics looks promising, offering both improved clinical outcomes and greater patient
satisfaction (58).

Future Prospects:

Advancements in technology:

Continued improvements in endodontic instrumentation, 3D imaging, and laser-assisted techniques are
expected to further enhance the precision and efficiency of single-visit treatments. Technologies such as cone-
beam computed tomography (CBCT) can assist in better diagnosis and treatment planning, particularly for
complex cases.

Improved irrigation and disinfection protocols:

The development of new irrigation solutions and more effective disinfection protocols will improve the ability
to completely clean and sterilize the root canal in one visit, reducing the risk of infection and flare-ups (59).
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Better materials for sealing:

The development of new biocompatible sealers and root canal filling materials will allow for better sealing of
the canal system in a single visit, reducing the risk of treatment failure and enhancing healing outcomes.
Avrtificial intelligence (Al) and robotics:

The integration of artificial intelligence (Al) and robotic assistance in endodontics could lead to further
precision in diagnosing, planning, and performing root canal treatments. These technologies could help
clinicians identify the best treatment approach and improve the predictability of single-visit procedures.
Enhanced training and education:

As more endodontists adopt single-visit techniques, ongoing training and education will be crucial in refining
clinical protocols and ensuring the successful execution of single-visit treatments. Continuing education
programs and hands-on workshops will play an essential role in ensuring that clinicians stay updated with the
latest advances and best practices.

Patient-centered care and convenience:

As patient preferences increasingly lean toward minimally invasive, convenient, and efficient treatments,
single-visit root canal treatment is likely to become more popular, especially for those seeking to avoid multiple
dental appointments due to time constraints or financial reasons (60).

Conclusion:

Single visit endodontics is a promising, time-efficient approach to endodontics that fits well into this emphasis
of patient-centered care in dentistry. With improvements in technology and refined clinical protocols, single
visit endodontics can lead to effective results comparable to those achieved by multiple-visit procedures when
done on appropriately selected cases. However, this will be feasible only if the practitioners would implement
the practice to very strict endodontic principles, not cutting corners and compromising for thoroughness, as well
as honest evaluation of skills and facilities. As technology and training keep on changing, single visit
endodontics has the potential to become a very strong anchor for modern dental practices and provide patients
with guality care while saving them time.
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