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A B S T R A C T  

Objectives: While manual back‑action devices rely on tactile feedback and controlled force, automated spring‑loaded 
press‑type removers offer ease of operation but may exert less predictable forces. This study aimed to compare the 
success rate, efficiency, and incidence of unexpected events between manual back‑action and spring‑loaded press‑type 
crown removers. 

Materials and Methods: In this randomized clinical trial, 140 crowns and bridges (70 per group) requiring removal 
were assigned to either a manual back‑action remover (Group 1) or a spring‑loaded press‑type remover (Group 2). All 
procedures were performed by a single experienced endodontist under local anesthesia. Primary outcome was 
successful intact removal; secondary outcomes included procedure time and adverse events (catastrophic vs. 
non‑catastrophic failures). Statistical comparisons were made using chi‑square tests and independent t‑tests. 

Results: Overall success was high in both groups (Group 1: 87% [61/70]; Group 2: 91% [64/70]; p > 0.05) . Mean removal 
time did not differ significantly (Group 1: 6 ± 5 min; Group 2: 5 ± 3 min; p > 0.05) . However, the manual back‑action 
group experienced significantly fewer unexpected events (20% vs. 47%; p = 0.046), including lower rates of coronal 
tooth fractures (4% vs. 11%) and crown chipping (4% vs. 24%) . Reuse of restorations was higher after manual removal 
(80% vs. 56%; p = 0.002). 

Conclusion: Both devices are effective for crown and bridge removal, achieving comparable success rates and 
procedure times. The manual back‑action remover, however, yields a significantly lower incidence of adverse events 
and greater preservation of restorations. Clinicians should consider manual removal when conservation of tooth 
structure and prosthesis reuse are priorities. 

1. Introduction 

   The increasing prevalence of periodontal diseases, dental caries, 
and tooth loss continues to impact global oral health, affecting 
nearly half of the world’s population.1,2 Dental crowns and bridges 
are routinely used to restore function and aesthetics in both root 
canal-treated and edentulous cases, providing strength, longevity, 
and improved patient satisfaction.3,4 The long-term success of such 
restorations depends on adequate sealing and adaptation, which 
are essential to prevent bacterial infiltration and reinfection of the 
underlying tooth structure.5,6 
   Despite advances in restorative materials and techniques, dental 
crowns and bridges are not permanent. Clinical studies indicate 
that the mean lifespan of crowns is approximately 10 years, with 
six-year survival rates around 88%.9,10 Over time, several clinical 
scenarios may necessitate the removal of these restorations, 
including endodontic retreatment, development of secondary 
caries, marginal adaptation issues, chipping or fracture of the 
ceramic layer, and periodontal complications such as gingival 
recession or bone loss.7,8 In some cases, removal is required to 
facilitate accurate diagnosis and treatment planning, particularly 
when the underlying condition of the abutment tooth is uncertain 
or compromised.11,12 
   Traditionally, dental restorations can be removed using either 
destructive or conservative methods. Destructive techniques 
involve sectioning and irreversibly damaging the restoration, thus 
preventing any possibility of reuse and increasing treatment time 
and cost for the patient.15 In contrast, conservative approaches aim 
to dislodge the crown or bridge while preserving its structural 
integrity, enabling possible recementation and reducing both 
patient morbidity and financial burden.15,16 The choice of removal 
technique is influenced by factors such as abutment design, 

technique is influenced by factors such as abutment design, 
periodontal status, type of restorative material, and the presence 
of posts or cores13,14 

   A wide range of conservative removal devices have been 
developed to facilitate atraumatic crown and bridge removal. 
However, despite their frequent use in clinical practice, there is a 
lack of well-designed comparative studies evaluating the 
effectiveness and safety of these devices. A preliminary search of 
the literature reveals no randomized clinical trials directly 
comparing commonly used conservative removal tools. 
   The primary aim of this randomized clinical trial is to compare 
the success rates of two conservative crown and bridge removal 
devices: the manual back-action remover and the spring-loaded 
press-type remover. Success is defined as the removal of crowns 
or bridges in toto (i.e., intact and without irreparable damage). The 
secondary objective is to evaluate and compare the incidence of 
procedural complications and adverse events occurring during 
and after the removal process with each device. 

2. Materials and Methods 

2.1. Trial design 
The study design is a randomized clinical trial and was conducted 
following approval by the Institutional ethical committee board 
(CSICDSR/IEC/0282/2023) at CSI College of Dental Sciences and 
Research. The trial was registered at Clinical Trial Registry India 
(CTRI/2023/12/060538). The current study was performed 
between January 2023 to December 2023. 
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The manual back‑action crown remover offers 
clinicians reliable method to preserve tooth 
structure and allow restoration reuse, 
reducing procedural risks and costs, while 
automated devices may expedite removal but 
carry higher risk of damage. 
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2.2. Sample size calculation 
    Sample size was determined through G Power software version 
3.1.9.2 with effect size of 0.37 with alpha error 0.05 and power 0.95 
gives a total sample size of 140 crowns and bridges.  
 
2.3. Participants, eligibility criteria 
   The study included both root canal treated and vital teeth that 
had been restored with single-unit crowns, as well as crowns or 
bridges comprising up to three units. Eligible restorations included 
metal crowns, metal-ceramic crowns, Emax crowns, zirconia 
crowns, and ceramic-faced crowns. Teeth with severe periodontal 
compromise and restorations involving more than three units (i.e., 
large bridges) were excluded from the study. 
 
2.4. Interventions 
   A comprehensive medical evaluation was conducted for all 
participants, and each patient was informed about the potential 
risks and benefits prior to the procedure.18 Pre-operative 
radiographs were taken to assess the periodontal status of the 
tooth, including the presence of periapical radiolucency, bone loss, 
and the quality of obturation. Pre-treatment clinical photographs 
were obtained using a DSLR camera under standardized lighting 
conditions. 
   The subjects were randomly assigned to one of two groups using 
the lottery method. One group underwent crown removal using a 
manual back-action crown remover, while the other group was 

manual back-action crown remover, while the other group was 
treated with a spring-loaded press-type crown remover. All 
procedures were performed by a single experienced 
endodontist.17 All procedures were performed under local 
anesthesia (1:80,000 Lignocaine hydrochloride with adrenaline; 
Lignox, Warren Pharmaceuticals, India). 
   In Group 1 (manual back-action), 70 crowns and bridges (58 
single-unit crowns and 12 joint crowns) were attempted for 
removal. The tip of the crown remover was secured to the margins 
of the crowns and bridges with the thumb of the left hand, while 
the other hand supported the weight of the remover attached to 
the shaft. Each stroke was generated manually by gently sliding 
the weight along the hammer shaft to deliver short and rapid 
impact forces, thereby aiding in the dislodgement of the crowns 
and bridges (Fig. 1).    
   In Group 2 (spring-loaded press-type), 70 crowns and bridges 
(56 single-unit crowns and 14 joint crowns) were attempted for 
removal. This device was operated single-handedly; the tip of the 
crown remover engaged the margins of the crowns and bridges, 
and with a simple press of the handle, the device automatically 
generated the necessary force for crown dislodgement (Fig. 2). 
   Success in this study was defined as the complete removal of 
crowns and bridges with minimal damage to both the restorations 
and the underlying tooth structure. Following each successful 
removal, post-operative radiographs and clinical photographs 

Fig. 1. Treatment using Manual back action crown remover 

Fig. 2. Treatment using spring press type crown remover. 
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Table 1. Success rates of crown removal using two devices 
Instrument  Successful Unsuccessful  Total 
Manual back action 61 (87.1%) 9 (12.9%) 70 
Spring-loaded automatic 64 (91.4%) 6 (8.6%) 70 
Total 125 (89.3%) 15 (10.7%) 140 
p-value 0.672   

Table 2. Unexpected events during and after crown removal by instrument  
Event Manual back‑action type — n (%) Spring‑loaded press type — n (%) P-Value 
Catastrophic Failures    
    Coronal fracture of tooth 3 (21.4%) 8 (24.2%)  
    Subtotal — catastrophic failures 3 (21.4%) 8 (24.2%)  
Non-Catastrophic Failures    
    Restoration failure 5 (35.7%) 8 (24.2%)    0.046 
    Crown fracture 2 (14.3%) 0 (0.0%)  
    Crown chipping 3 (21.4%) 17 (51.5%)  
    Tooth luxation 1 (7.1%) 0 (0.0%)  
Subtotal — non-catastrophic failures 11 (78.6%) 25 (75.8%)  
Total (all unexpected events) 14 (100.0%) 33 (100.0%)  

removal, post-operative radiographs and clinical photographs 
were taken to assess the remaining tooth structure and the crown-
to-root ratio. Further evaluation was performed to determine if the 
crowns could be re-luted, provided that the margin fit was 
satisfactory. 
   Failure was defined as an unsuccessful attempt to remove 
crowns and bridges with the assigned device, necessitating 
removal by sectioning using a diamond or tungsten carbide bur or 
metal cutting bur. A catastrophic failure was defined as a coronal 
fracture of the tooth resulting in extensive damage and requiring 
a change in treatment plan with more complex and costly 
interventions. A non-catastrophic failure referred to marginal 
breakdown of the restoration, crown chipping, or crown fracture 
causing only minimal tooth damage, usually requiring minor 
adjustments without the need for complex intervention. 
 
2.5. Primary and secondary outcome 
   The primary outcome of this study was the success rate of crown 
and bridge removal using the manual back-action crown remover 
compared to the spring-loaded press-type crown remover. 
Success was defined as the complete removal of the crown or 
bridge with minimal damage to the restoration and the underlying 
tooth structure. 
   The secondary outcome was the evaluation of any unexpected 
events or complications that occurred during or after the crown 
removal procedures. These included both catastrophic and non-
catastrophic failures, as well as any adverse effects observed 
postoperatively. 
 
2.6. Statistical analysis 
   Statistical analysis was performed using IBM SPSS software 
version 23 (IBM Corp., USA) to evaluate the overall success rate of 
crown removal, the time required to complete the procedure, and 

crown removal, the time required to complete the procedure, and 
the unexpected event during and after crown removal between the 
two groups were compared using the chi-square test. 

3. Results 

   The average age of the patients in this study was 40 ± 13 years. 
A total of 140 crowns and bridges were evaluated, including 114 
single crowns and 26 splinted (joint) crowns. The distribution by 
type was as follows: 27 metal crowns, 95 metal-ceramic crowns, 10 
zirconia crowns, 5 ceramic-facing crowns, and 3 E-Max crowns. The 
study included 54 male and 73 female patients, with each gender 
group receiving 70 crowns and bridges (Fig. 3). 
   The success rate of crown removal was evaluated, yielding an 
overall success rate of 89% (124 out of 140 crowns and bridges; 
103 single crowns and 21 joint crowns). In Group 1 (Manual back-
action), 61 out of 70 crowns and bridges were successfully 
removed (52 single crowns and 9 joint crowns), corresponding to 
a success rate of 87%. In Group 2 (Spring-loaded press type), 63 
out of 70 crowns and bridges were successfully removed (51 single 
crowns and 12 joint crowns), resulting in a 91% success rate. 
However, the difference in success rates between the groups was 
not statistically significant (p > 0.05) (Table 1).  
   The time required for successful crown removal was compared 
between the two groups. In Group 1 (Manual back-action), the 
mean duration for removing crowns and bridges was 
approximately 6 ± 5 minutes (61 cases), whereas in Group 2 
(Spring-loaded press type), the mean duration was 5 ± 3 minutes 
(63 cases). Although the difference was not statistically significant, 
the manual back-action group required more time for crown 
removal compared to the spring-loaded press type group.  
   A total of 48 unexpected events occurred during and after crown 
removal. In Group 1 (Manual back-action), there were 14 
unexpected events: 5 restoration fractures, 2 crown fractures, 1 
tooth luxation, 3 coronal tooth fractures, and 3 instances of 
chipping of crowns and bridges. In Group 2 (Spring-loaded press 
type), there were 33 unexpected events: 8 restoration fractures, 8 
coronal tooth fractures, and 17 instances of chipping of crowns 
and bridges (Table 2). There was a statistically significant difference 
in the incidence of unexpected events between the two groups 
(P = 0.046). The highest incidence of coronal tooth fractures was 
observed in premolar cases, affecting both maxillary and 
mandibular premolars (n=8). In this study, catastrophic failures 
occurred more frequently in single-unit crowns compared to joint 
crowns. 

   The reuse of crowns and bridges after removal was achieved in 
56 cases (51 single crowns and 5 joint crowns) in Group 1 (manual 
back-action crown remover), and in 39 cases (36 single crowns and 

Fig. 3. Pirate flowchart 
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back-action crown remover), and in 39 cases (36 single crowns and 
3 joint crowns) in Group 2 (spring-loaded press type crown 
remover). This difference was statistically significant (P = 0.002) 
(Fig. 4). 

4. Discussion 

   Crown failure can result from a variety of factors, including 
endodontic failure, secondary caries, periodontal disease, 
excessive bridge span, ceramic fractures, and loosening.18 
Successful crown removal requires meticulous planning to 
minimize the risk of injury to the underlying tissues. In addition to 
the traditional cutting method, several alternative techniques have 
been developed to facilitate crown removal while preserving tooth 
structure.19 
   The primary objective of this study was to compare the success 
rates of two crown removal devices: the manual back-action 
remover and the spring-loaded press type remover. Both devices 
demonstrated effective performance, with no statistically 
significant difference in overall success rates between the manual 
back-action group and the spring-loaded press type group. 
   In the present study, several unexpected events were 
encountered during crown and bridge removal, including chipping 
of the crown, crown fracture, and tooth luxation. In addition, 
restoration fracture and coronal tooth fracture were observed after 
the removal of crowns and bridges. The causes of these events are 
likely related to factors such as the grip of the devices and the 
amount of force or stress exerted on the tooth structure. While a 
firm grip is necessary to loosen crowns and bridges.20 It may 
inadvertently contribute to crown chipping and fracture. 
Misdirected or excessive forces can damage the underlying tooth 
or core 21, and excessive force or stress may lead to restoration 
fracture, coronal tooth fracture, or even tooth luxation.22 
   In this study, a higher number of unexpected events were 
observed in the spring-loaded press type group, likely due to the 
stronger gripping force and greater uncontrolled pressure exerted 
by the automatic device, resulting in increased stress on the tooth 
structure. Furthermore, premolar teeth were more frequently 
associated with coronal fractures during removal with both types 
of crown removers, probably due to their smaller size and reduced 
ability to withstand traction forces during crown removal.23 Tooth 
luxation occurred during manual back-action crown removal, 
which was attributed to moderately compromised periodontal 
health. Therefore, it is advisable to use both devices with caution, 
especially in cases with moderate or severe periodontal 
compromise. 
   Although the manual back-action crown remover was associated 
with fewer adverse events, it presented challenges in achieving a 
firm grip on the crown, which often made dislodgement more 
time-consuming. In contrast, the spring-loaded press type group 
provided greater stability and a more secure hold at multiple 
points. However, barriers such as limited access can also affect 
treatment outcomes【24】. Crown removal in posterior regions, 

treatment outcomes.24 Crown removal in posterior regions, such 
as second molars, is particularly difficult in patients with limited 
mouth opening. Restricted access and limited visibility hinder 
proper instrument positioning and angulation, thereby increasing 
the risk of slippage and prolonging the procedure when using the 
manual back-action device. These findings suggest that while both 
techniques are effective, the press type method offers practical 
advantages in terms of ease of handling and operator comfort in 
challenging access situations. Notably, during this study, the 
spring-loaded press-type crown remover device required 
replacement midway, as the spring action force gradually 
diminished, rendering the device ineffective. In contrast, the 
manual back-action remover remained functional throughout the 
study and did not require replacement. 
   One of the main objectives in crown removal is to adopt a 
conservative approach that preserves the underlying tooth 
structure and minimizes unnecessary damage to crowns and 
bridges, thereby facilitating their potential reusability. Intactly 
removed crowns and bridges can be reused as provisional 
restorations during the fabrication of new prostheses.22 In the 
present study, a higher number of coronal tooth fractures was 
observed in the spring-loaded press type group, likely due to the 
uncontrolled forces exerted by this device, which can make it 
difficult for the operator to precisely sense and control the amount 
of force applied during crown and bridge removal. Additionally, 
crown chipping is a critical factor affecting the reusability of 
prostheses. The results of this study showed that the spring-
loaded press type crown remover resulted in a higher incidence of 
crown chipping, which hindered the reusability of crowns, 
compared to the manual back-action crown remover. This may be 
attributed to the manual device’s ability to apply controlled and 
gradual force based on the operator’s tactile feedback.13 

   Although the overall success rate and the time required for 
removal of crowns and bridges were similar between the two 
devices, the extent of damage to both the tooth and the crown 
differed significantly. The automatic (spring-loaded press type) 
crown remover was found to be more destructive than the manual 
method, causing greater damage to both the tooth structure and 
the existing crown. In contrast, the manual technique allowed for 
more controlled and gradual removal. Therefore, the manual back-
action approach is particularly advantageous in preserving the 
original restoration, reducing additional costs, and minimizing the 
need for a new prosthesis.25 
   The primary limitation of this study is its single‑center design 
with all procedures performed by one operator, which may restrict 
the applicability of our findings to other clinical settings and 
experience levels. The relatively small sample size and the 
necessity to replace the spring‑loaded press device midway—due 
to mechanical power degradation—could have introduced 
variability and limit the consistency of the performance data. 

5. Conclusion 

   Both the manual back‑action and spring‑loaded press‑type 
crown removers achieved similarly high success rates and 
comparable procedure durations. However, the manual technique 
consistently produced less damage to both the tooth structure and 
the existing restoration, underscoring its value when preservation 
of the prosthesis and underlying dentition is paramount. The 
automated device, while offering user‑convenience and 
streamlined operation, carries a greater risk of coronal fractures 
and restoration damage. Clinicians should therefore select the 
crown removal method that best balances operative efficiency with 
the need for restorative conservation. Ongoing refinement of 
device mechanics and the development of standardized training 
protocols may further improve clinical outcomes and broaden the 
applicability of automated removal systems.   
 

Fig. 4. Reuse of crown and bridges 
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