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Background: The selection of root canal obturation material is critical for the successful management of acute irreversible pulpitis.
Vitapex, an iodoform-calcium hydroxide-based paste, possesses recognized antimicrobial and biocompatible properties. However,
comprehensive evidence comparing its efficacy in single-visit root canal treatment against the conventional gutta-percha/zinc oxide-
eugenol (ZOE) sealer combination remains relatively limited.

Objective: To compare the clinical efficacy of Vitapex paste versus gutta-percha/ZOE sealer in single-visit root canal treatment for
acute irreversible pulpitis.

Methods: In this single-center retrospective cohort study, clinical data from 112 patients with acute irreversible pulpitis who
underwent single-visit root canal therapy between April 2022 and August 2024 were analyzed. Patients were allocated into two
groups based on the obturation material: the Vitapex group (n=56), obturated with Vitapex paste, and the gutta-percha/ZOE group
(n=56), obturated using the cold lateral compaction technique with gutta-percha points and ZOE sealer. Key outcome measures
included time to pain relief, time to swelling resolution, time to return to normal masticatory function, Visual Analogue Scale (VAS)
scores, bite force, chewing efficiency, levels of inflammatory factors (hs-CRP, IL-6, TNF-a), periodontal health indices (Bleeding
Index-BI, Plaque Index-PLI, Probing Depth-PD), and the incidence of adverse reactions.

Results: The Vitapex group showed significantly shorter recovery times for pain relief, swelling resolution, and return to normal
function (all P<0.001), significantly lower VAS scores at 1 and 4 weeks (P<0.05), and greater improvements in masticatory function at
4 weeks (P<0.05). Inflammatory markers and periodontal health indices improved more significantly with Vitapex (all P<0.001). The
adverse reaction rate was lower with Vitapex (5.4% vs 12.5%), though not statistically significant (P=0.325).

Conclusion: Vitapex demonstrates superior outcomes in single-visit treatment for irreversible pulpitis, offering faster recovery, better
pain control, improved function, and reduced inflammation compared to gutta-percha/ZOE, making it a valuable clinical alternative.
Keywords: irreversible pulpitis, vitapex, root canal treatment, pain, masticatory function, inflammatory mediators, periodontal health

Introduction

Acute irreversible pulpitis is a common and painful dental condition primarily caused by bacterial invasion of the pulp
tissue through caries or trauma. It is characterized by spontaneous, nocturnal, and radiating pain, often leading to pulp
necrosis and subsequent apical periodontitis if not treated promptly.'* The primary goals of management are to alleviate
pain and eliminate infection.

Root canal therapy is the standard of care. While traditional multi-visit approaches with interim medication have been
widely used, single-visit root canal treatment (SRCT) has gained prominence due to its advantages in reducing treatment
time, minimizing the risk of inter-appointment contamination, and improving patient compliance.>* However, the choice
of obturation material in SRCT, particularly for teeth with acute pulpal inflammation, is crucial as it directly influences
postoperative healing and pain experience.’
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The gutta-percha/zinc oxide-eugenol (ZOE) sealer combination, applied using cold lateral compaction, remains
a widely accepted standard for root canal obturation, providing excellent mechanical seal.® In contrast, Vitapex, an
injectable paste composed of calcium hydroxide, iodoform, and silicone oil, offers a distinct approach. Its antimicrobial
efficacy stems from the sustained release of hydroxyl ions and iodoform, while its high flowability promises superior
adaptation to complex root canal anatomy.”® Although Vitapex is well-established in pediatric endodontics, its efficacy in
SRCT for acute irreversible pulpitis in permanent teeth, particularly in direct comparison to the standard gutta-percha
/ZOE technique, has not been thoroughly investigated.

Therefore, this retrospective cohort study aimed to compare the clinical and biochemical outcomes of SRCT for acute
irreversible pulpitis using Vitapex paste versus the conventional gutta-percha/ZOE obturation system. We hypothesized
that Vitapex would demonstrate superior performance in accelerating postoperative recovery and reducing inflammation.

Materials and Methods
Study Design and Participants

This single-center, retrospective cohort study analyzed the clinical data of 112 patients with acute irreversible pulpitis who
underwent single-visit root canal therapy at our hospital between April 2022 and August 2024. A priori sample size calculation
was performed using G*Power software (version 3.1.9.7; Heinrich-Heine-Universitét Diisseldorf, Germany). Based on an
anticipated effect size of 0.8 for the primary outcome (pain reduction), an alpha level of 0.05, and a power of 0.95, the
minimum required sample size was 52 patients per group. Our final sample of 56 per group exceeds this requirement. The
patients were allocated into two groups based on the root canal obturation material used: an Vitapex group (n=56) obturated
with Vitapex paste, and a gutta-percha/ZOE group (n=56) obturated with gutta-percha and zinc oxide-eugenol sealer.

The inclusion criteria were as follows: (1) Meeting the diagnostic criteria for acute irreversible pulpitis, confirmed by clinical
examination and periapical radiography;’ (2) Age between 18 and 65 years; (3) Teeth with complete root apex formation, as
verified by clinical and radiographic examination, and suitable for root canal therapy; (4) Single-tooth involvement, primarily
single- or double-rooted teeth (including molars and premolars) with restorable crowns and no significant crown structure loss
compromising coronal seal; (5) Patients able to comply with the treatment and follow-up schedule.

The exclusion criteria included: (1) Concurrent severe periodontitis, root fracture, or combined endodontic-
periodontal lesions; (2) History of using immunomodulators, anti-inflammatory analgesics, or antibiotics within the
past month; (3) Severe systemic diseases (eg, diabetes, cardiovascular diseases, tumors) or mental disorders that could
affect compliance; (4) Pregnancy or lactation; (5) Incomplete treatment or inadequate follow-up data.

This study was approved by the Institutional Review Board/Ethics Committee of our hospital. The requirement for
informed consent was waived due to the retrospective nature of the study, in compliance with the ethical principles of the
Declaration of Helsinki.

Treatment Methods
All endodontic treatments were performed by one of four qualified general dentists from the Department of Stomatology
at our hospital. Each operator had over three years of clinical experience and had received systematic, standardized
training in root canal therapy techniques prior to the study commencement. To minimize inter-operator variability, all
operators followed the same detailed clinical protocol, and a calibration session was conducted to ensure consistency in
procedures like access cavity preparation, working length determination, and obturation. The potential influence of
operator variability on outcomes is addressed in the Discussion.

All patients in both groups received single-visit root canal treatment. Prior to treatment, all patients received
a comprehensive oral examination to identify the affected tooth’s position, extent of caries, pulp status, and periapical
condition. Standard periapical radiographs were taken using a digital X-ray system (Vatech Co., Ltd., Republic of Korea,
Model: EzRay Air) to assess root canal morphology, number, length, and the presence of any periapical lesions. The
appropriate method of local anesthesia (infiltration or block anesthesia) was selected based on the individual case. An
optimal access point was chosen on the affected tooth, and the pulp chamber was opened using a high-speed dental
handpiece (Guilin Woodpecker Medical Instrument Co., Ltd., Registration No.: Gui Xie Zhu Zhun 20172170005, Model:
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HL11-M4). The pulp chamber roof was completely removed to fully expose the chamber. Subsequently, high-speed
dental burs (Shanghai Jinxu Biotechnology Co., Ltd. Luohe Branch, Registration No.: Yu Xie Zhu Zhun 20172550584,
Model: 012) were used to refine the pulp chamber walls and establish a straight-line access path.

Root canal debridement was performed using ProTaper Gold nickel-titanium rotary file system (Dentsply Sirona, USA,
Ref: RXGLLSIZE) accompanied by irrigation with chlorhexidine acetate solution (Baoding Aihui Pharmaceutical Co., Ltd.,
National Medicine Approval No. H11021863, Specification: 0.02%) to progressively remove infected pulp tissue, bacteria,
and necrotic debris from the root canal system. The working length of the root canal was determined using an electronic apex
locator (VDW GmbH, Registration No.: Guo Zhu Jin 20162175192, Model: Raypex 6). Subsequently, the root canals were
progressively enlarged and shaped using the aforementioned nickel-titanium instrument systems to create smooth walls with
an appropriate taper. During the instrumentation process, alternating irrigation with normal saline and 1% sodium hypochlorite
solution (Cattani France S.A.S., France, Lot: 8C295) was performed to prevent canal blockage, with a final irrigation volume
of 5-10 mL per canal.'® After preparation was complete, the canals were irrigated again with chlorhexidine acetate solution.
Absorbent paper points (Dentsply Sirona, USA) were then used to dry the canals.

For the obturation phase, the two groups differed as follows: Vitapex group: Vitapex paste (DiaDent Group
International, Korea, Lot: 230512; primary components: iodoform 40.4%, calcium hydroxide 30.3%, silicone oil 22.4%)
was selected. Using a dedicated root canal filling device (Ormco Corporation also trading as SybronEndo, Registration No.:
Shi Yao Jian Xie (Jin) Zi 2009 No. 1062553, Model: 974-0058), the paste was slowly injected into the canal. Filling
proceeded from the apex coronally until the paste reached the canal orifice, ensuring the paste filled the entire root canal
system.'' A post-obturation radiograph was taken to verify the quality of the fill, confirming it was dense, without voids,
and with slight extrusion beyond the apical foramen considered acceptable for this calcium hydroxide-based paste. Gutta-
percha/ZOE group: The root canals were obturated using the cold lateral compaction technique with standardized gutta-
percha points (Dentsply Sirona, USA) and a zinc oxide-eugenol sealer (Dentsply Sirona, USA, Product: Pulpdent Root
Canal Sealer). The quality of obturation was verified radiographically, confirming it was dense and without voids.

Following obturation, the procedure was identical for both groups: The cavity was sealed with a glass-ionomer
cement base (GC Corporation, Tokyo, Japan, Product: Fuji IX) and restored with light-cured resin composite (3M ESPE,
USA, Product: Filtek Z350 XT). The occlusion was adjusted. Full crown restoration was performed 1-2 weeks later.

Evaluation Indicators and Vitapex Group Methods
(1) Primary clinical outcomes: The time to pain relief (defined as the patient reporting a VAS score <2), time to swelling
resolution (assessed clinically), and time to return to normal masticatory function (patient-confirmed) were recorded.

(2) Pain level assessment: The Visual Analogue Scale (VAS)'? was used to assess pain, scored from 0 to 10, with 0
indicating no pain and 10 indicating unbearable severe pain. The VAS is a validated and widely used tool for subjective
pain measurement in dental pain studies.'® Evaluations were conducted Before Treatment, 1 Week After Treatment, and 4
Weeks After Treatment.

(3) Chewing function testing: Occlusal force on the affected side was measured using a T-Scan digital occlusal
analysis system (Tekscan Inc., USA, Model: T-Scan III). Patients bit down 10 times, 2 seconds per bite, continuously.
The average of the top 3 maximum values was recorded as the occlusal force. Chewing efficiency was assessed using the
peanut sieve-weighing method: Chewing efficiency = (Weight difference before and after chewing / Weight before
chewing) x 100%. Measurements were taken Before Treatment and 4 Weeks After Treatment.

(4) Inflammatory factor detection: Gingival crevicular fluid (GCF) samples were collected from the gingival sulcus of
the affected tooth using standardized paper strips (Periopaper, OraFlow Inc., USA). After isolating the tooth and gently
drying it, the paper strip was inserted 1-2 mm into the sulcus for 30 seconds. Strips contaminated with blood or saliva
were discarded. Uncontaminated samples were placed into sterile Eppendorf tubes containing 15% phosphate-buffered
saline (PBS). The tubes were then mechanically shaken on a horizontal shaker (Labnet International, Inc., USA, Model:
Orbit 1000) at 150 rpm for 1 hour at room temperature, followed by centrifugation at 4°C (3000 rpm, 8 cm radius) for
15 minutes. The supernatant was collected and stored at —80°C until analysis. Levels of high-sensitivity C-reactive
protein (hs-CRP), interleukin-6 (IL-6), and tumor necrosis factor-alpha (TNF-a) were quantified using commercial
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enzyme-linked immunosorbent assay (ELISA) kits (R&D Systems, USA, Catalog #: DCRP00D, D6050, DTA00D
respectively) according to the manufacturers’ instructions.

(5) Periodontal health assessment: Included bleeding index (BI),'* plaque index (PLI),'* and probing depth (PD).'®
All periodontal examinations were performed by a single calibrated periodontist who was blinded to the patient’s group
assignment. Intra-examiner reliability was assessed by duplicate measurements in 10% of the patients, showing
a Cohen’s kappa coefficient of >0.85 for BI and PLI, and an intraclass correlation coefficient of >0.90 for PD.

@ BI: The probe was inserted >1 mm subgingivally to observe bleeding and rated on a 5-point scale: 0 = No redness
or bleeding; 1 = Redness without bleeding; 2 = Punctate bleeding; 3 = Linear bleeding; 4 = Bleeding overflows from
gingival sulcus; 5 = Spontaneous bleeding.

@ PLI: Plaque amount was rated on a 4-point scale: 0 = No plaque; 1 = No visible plaque but a small amount
removable with a probe; 2 = Moderate visible plaque; 3 = Large amount of visible soft deposits.

@ PD: The distance from gingival margin to the bottom of the pocket at 6 points (mesio-buccal, mid-buccal, disto-
buccal, mesio-lingual, mid-lingual, disto-lingual) of the affected tooth was measured using a Williams periodontal probe
(Hu-Friedy, USA). The average value was recorded. Assessed Before Treatment and 4 Weeks After Treatment.

(6) Radiographic assessment: Periapical radiographs were taken at the 4-week follow-up using the long-cone parallel
technique and the same digital X-ray system as baseline. Radiographs were assessed by two independent, experienced
endodontists who were blinded to the clinical groups. They evaluated the presence or absence of a periapical radiolucency
and the quality of the root canal filling (homogeneity, apical extent). Any disagreements were resolved by consensus.

(7) Adverse reaction recording: Post-treatment adverse events were monitored, including but not limited to persistent
postoperative pain, local swelling, allergic reactions, and periapical periodontitis. All adverse events were uniformly
recorded by hospital medical staff.

Statistical Analysis

Statistical analyses were performed using IBM SPSS Statistics for Windows, Version 22.0 (IBM Corp., Armonk, NY,
USA). GraphPad Prism 8 (GraphPad Software, San Diego, CA, USA) was used for generating figures. The normality of
the distribution for all continuous variables was confirmed using the Shapiro—Wilk test. Categorical data were expressed
as numbers and percentages (%) and analyzed using the Chi-square (x?) test or Fisher’s exact test as appropriate.
Continuous data were expressed as mean + standard deviation (SD). Independent samples #-test was used for between-
group comparisons of normally distributed continuous data. Paired samples #-test was used for within-group comparisons
(Before vs After Treatment). For VAS scores measured at multiple time points, repeated-measures analysis of variance
(ANOVA) followed by Bonferroni post-hoc test was applied. P < 0.05 was considered statistically significant.

Results

Comparison of General Information
There were no statistically significant differences between the two groups in terms of gender, age, body mass index
(BMI), smoking history, or affected tooth location (P > 0.05), indicating comparability. See Table 1.

Comparison of Recovery Time Indices
The Vitapex group demonstrated significantly shorter times to pain relief, swelling resolution, and return to normal
masticatory function compared to the gutta-percha/ZOE group (all P < 0.001). See Table 2.

Comparison of Pain Levels

Repeated-measures ANOVA of VAS scores revealed significant effects for group (F = 14.783, P < 0.001), time (F =
136.891, P < 0.001), and the group-time interaction (F = 67.326, P < 0.001). Post-hoc tests showed that within each
group, VAS scores at 1 week and 4 weeks post-treatment were significantly lower than the pre-treatment scores, and
scores at 4 weeks were lower than at 1 week (all P < 0.05). Between-group comparisons at each time point showed no
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Table 1 Comparison of General Information

Gutta-Percha/ZOE | Vitapex Group | t/x* P
Group (n=56) (n=56)

Gender - - 0.334 | 0.563
Male 32 (57.1%) 35 (62.5%) - -
Female 24 (42.9%) 21 (37.5%) - -

Age (years) 41.38+10.54 40.97+10.85 0.202 | 0.839

BMI (kg/m?) 23.49+2.25 23.87+2.34 0.876 | 0.382

Smoking History - - 0.728 | 0.393
Yes 13 (23.2%) 17 (30.4%) - -
No 43 (76.8%) 39 (69.6%) - -

Affected Tooth Location - - 0.363 | 0.546
Maxillary Molar 17 (30.4%) 20 (35.7%) - -
Mandibular Molar 18 (32.1%) 17 (30.4%) - -
Maxillary Premolar 12 (21.4%) 9 (16.1%) - -
Mandibular Premolar 9 (16.1%) 10 (17.9%) - -

Table 2 Comparison of Recovery Time Indices Between the Two Groups

Time to Pain | Time to Return to Normal

Relief (Days)

Group n Time to Swelling

Resolution (Days) Masticatory Function (Weeks)

Gutta-percha/ZOE group | 56 | 5.31x1.58 6.24+2.39 4.03x1.29
Vitapex group 56 | 2.47+0.48 4.12+1.59 2.35+0.18
t 12.873 5.527 9.649
P 0.001 0.001 0.001

significant difference at baseline (P > 0.05). However, the Vitapex group had significantly lower VAS scores than the
gutta-percha/ZOE group both at 1 week and 4 weeks after treatment (P < 0.05). See Figure 1.

Comparison of Masticatory Function

At 4 weeks post-treatment, bite force and chewing efficiency significantly increased from baseline in both groups (P < 0.05).
The improvement in both bite force and chewing efficiency was significantly greater in the Vitapex group compared to the
gutta-percha/ZOE group (P < 0.05). See Figure 2.

gutta-percha/ZOE group

Vitapex group
*a /A
4 Weeks After Treatment
EWN
*a
1 Week After Treatment
a

Before Treatment -
T T 1
0 2 4 6

VAS score

Figure 1 Comparison of Pain Levels.
Note: Between-group comparison at the same time point, *P < 0.05; Compared with same group Before Treatment, °P < 0.05; Compared with same group | Week After
Treatment, AP < 0.05.
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Figure 2 Comparison of Masticatory Function.
Note: Between-group comparison, *P < 0.05; Compared with same group Before Treatment, *P < 0.05.

Comparison of Inflammatory Factors

Before treatment, there were no significant differences in serum levels of hs-CRP, IL-6, and TNF-a between the two
groups (P > 0.05). At 4 weeks post-treatment, the levels of all three inflammatory factors were significantly reduced in
both groups compared to their pre-treatment levels (P < 0.05). The post-treatment levels of hs-CRP, IL-6, and TNF-a
were all significantly lower in the Vitapex group than in the gutta-percha/ZOE group (all P < 0.001). See Table 3.

Comparison of Periodontal Health

At 4 weeks post-treatment, all periodontal health indices (BI, PLI, PD) were significantly improved in both groups
compared to pre-treatment levels (P < 0.05). The Vitapex group exhibited significantly lower post-treatment scores for
BI, PLI, and PD compared to the gutta-percha/ZOE group (all P < 0.001). See Table 4.

Comparison of Adverse Reactions
The total incidence of adverse reactions was significantly lower in the Vitapex group (5.4%) compared to the gutta-
percha/ZOE group (12.5%) (P = 0.325). See Table 5. See Table 5.

Discussion

The management of acute irreversible pulpitis necessitates effective root canal treatment, with the choice of obturation
material being a critical determinant of postoperative healing, pain control, and long-term success.'” This retrospective
cohort study demonstrates that single-visit root canal treatment obturated with Vitapex paste confers significant
advantages over obturation with gutta-percha and a zinc oxide-eugenol (ZOE) sealer across multiple clinical parameters,
including postoperative recovery, inflammatory resolution, and functional restoration.

Table 3 Comparison of Inflammatory Factors

Gutta-Percha/ZOE Vitapex t P
Group (n=56) Group (n=56)

hs-CRP (mg/L) - - - -
Before Treatment 15.5943.31 15.74+3.21 0.705 0.481
After Treatment 10.68+1.65% 8.27+1.23* 8.075 | <0.001

IL-6 (mg/L) - - - -
Before Treatment 154.69+16.48 154.28+11.37 0.546 0.586
After Treatment 89.47+12.19° 61.29+2.31* 8.955 | <0.001

TNF-a (mg/L) - - - -
Before Treatment 70.33+13.86 68.95+15.42 0.498 0619
After Treatment 17.68+2.54° 12.27+2.06* 12.379 | <0.001

Note: Compared with same group Before Treatment, *P < 0.05.
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Table 4 Comparison of Periodontal Health

Control (n=56) | Observation (n=56) | t P
Bl (score) - - - -
Before Treatment 2.14+£0.22 2.21£0.20 1.761 0.080
4 Weeks After Treatment | 0.83+0.19% 0.48+0.14* 11.097 | <0.001
PLI (score) - - - -
Before Treatment 1.99+0.27 2.05+0.31 1.092 0.277
4 Weeks After Treatment | 0.76+0.18% 0.35+0.12% 14.182 | <0.001
PD (mm) - - - -
Before Treatment 6.03+0.94 5.87+0.89 0.924 0.357
4 Weeks After Treatment | [.55+0.38% 1.0240.237 8.929 <0.001

Note: Compared with same group Before Treatment, *P < 0.05.

Table 5 Comparison of Adverse Reactions

Adverse Reaction Gutta-Percha/ZOE Group (n=56) | Vitapex Group (n=56) x? P
Persistent Post-op Pain | 2 (3.6%) I (1.8%) - -
Local Swelling 3 (5.4%) 2 (3.6%) - -
Allergic Reaction 1 (1.8%) 0 (0.0%) - -
Periapical Periodontitis | | (1.8%) 0 (0.0%) - -
Total Adverse Rate 7 (12.5%) 3 (5.4%) 4.264 | 0.325

Our primary findings indicate that the Vitapex group experienced a markedly accelerated recovery. The significantly
shorter times to pain relief, swelling resolution, and return to normal masticatory function (Table 2) underscore the material’s
superior efficacy in managing the acute phase of inflammation. This is further corroborated by the longitudinal pain
assessment, which revealed significantly lower VAS scores in the Vitapex group at both 1-week and 4-week intervals post-
treatment (Figure 1). This enhanced analgesic profile can be attributed to the distinct pharmacological properties of Vitapex.
Its key component, iodoform, provides sustained broad-spectrum antimicrobial activity, effectively suppressing residual
microorganisms within the root canal system and thereby reducing the inflammatory stimulus on the periapical tissues.'®
Furthermore, the calcium hydroxide component creates a local alkaline environment that neutralizes inflammatory acids and
may inactivate bacterial toxins, contributing directly to pain reduction.'’ In contrast, while the cold lateral compaction with
gutta-percha/ZOE provides an excellent mechanical seal, it lacks this sustained chemical antimicrobial and anti-inflammatory
action, potentially explaining the slower symptomatic recovery in the gutta-percha/ZOE group.

Beyond symptomatic relief, the Vitapex group exhibited significantly greater improvements in masticatory function,
as evidenced by higher post-treatment bite force and chewing efficiency (Figure 2). This suggests that the favorable
biological environment created by Vitapex not only controls infection but also actively promotes a more rapid and robust
functional rehabilitation of the treated tooth. The excellent flowability and penetrability of the Vitapex paste, facilitated
by its silicone oil base, likely enable a more three-dimensional adaptation to the complex root canal anatomy, including
accessory canals and isthmuses.'® This comprehensive seal ensures better periradicular tissue stability, creating an
optimal biomechanical environment for the early and efficient recovery of occlusal function.

A particularly compelling finding is the significant reduction in systemic inflammatory markers (hs-CRP, IL-6, TNF-o) in the
Vitapex group compared to the gutta-percha/ZOE group (Table 3). This indicates that the benefits of Vitapex extend beyond the
local site, contributing to a more effective downregulation of the host’s systemic inflammatory response. The mechanisms are
multifactorial. The antimicrobial action of iodoform reduces the bacterial load and associated endotoxins (eg, LPS), which are
potent stimulators of pro-inflammatory cytokines like TNF-o and IL-6.22' Concurrently, the alkaline pH induced by calcium
hydroxide can inhibit the activity of inflammatory cells and enzymes, such as those in the 5-lipoxygenase pathway responsible for

LTB4 synthesis.”**> Our results align with previous research; for instance, a meta-analysis by Tong et al indicated that calcium
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hydroxide-based sealers were associated with more favorable periapical healing outcomes and reduced postoperative inflamma-
tion compared to ZOE-based sealers.>*

The assessment of periodontal health indices (BI, PLI, PD) revealed significantly better outcomes in the Vitapex
group (Table 4). Given the intimate anatomic connection between the pulp and periodontium, effective control of
endodontic infection is paramount for periodontal health.”> The superior antibacterial and anti-inflammatory properties
of Vitapex likely mitigate the indirect negative impact of pulpal inflammation on the periodontal ligament, thereby
facilitating better periodontal repair. Moreover, calcium hydroxide is known to promote hard tissue formation and
healing, which may indirectly support the health of the adjacent periodontium.?®%’

In terms of safety, the Vitapex group demonstrated a lower incidence of adverse reactions, although the difference did
not reach statistical significance in our revised analysis (Table 5). This trend towards better tolerability is clinically
relevant. While ZOE sealer is a time-tested material, eugenol can exhibit cytotoxic effects and has been associated with
postoperative sensitivity and occasional allergic reactions in periodontal tissues.” In contrast, Vitapex, with its resorb-
able nature and biocompatible silicone oil vehicle, is well-tolerated by periapical tissues, which may account for the
observed trend towards fewer postoperative complications such as persistent pain and swelling.?*>°

Despite these promising results, several limitations of this study must be acknowledged. Firstly, its retrospective and
single-center design inherently carries risks of selection and information bias. Secondly, the sample size, though adequate
for primary outcomes, may be underpowered to detect statistically significant differences in less frequent events like
specific adverse reactions. Most importantly, the 4-week follow-up period is sufficient to assess short-term recovery and
inflammatory control but is inadequate to evaluate long-term outcomes such as the permanence of the root canal seal, the
long-term fate of the Vitapex material in the canal, and the true incidence of periapical tissue regeneration or disease
recurrence. Future prospective, randomized, multi-center trials with extended follow-up periods, incorporating advanced
imaging like cone-beam computed tomography (CBCT) and molecular biomarkers, are essential to validate these
findings and elucidate the long-term performance and mechanisms of action of Vitapex in single-visit endodontic therapy.

Conclusion

In conclusion, this study provides evidence that for single-visit root canal treatment of acute irreversible pulpitis,
obturation with Vitapex paste offers clinical advantages over the conventional gutta-percha/ZOE combination. Vitapex
was associated with a faster symptomatic recovery, superior restoration of masticatory function, a more pronounced
reduction in systemic inflammation, and a trend towards better periodontal health and fewer adverse events. These
benefits are likely attributable to its sustained antimicrobial efficacy, biocompatibility, and ability to create a favorable
biological environment for periapical healing. Based on these findings, Vitapex represents a valuable obturation material
for clinicians seeking to optimize outcomes in single-visit endodontics. However, further high-quality, long-term studies
are warranted to firmly establish its position in clinical practice.
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