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ABSTRACT 

Root canal treatment aims to eliminate infected pulp tissue and prevent further spread of infection. 

Howeever, initial root canal treatments does not always result in successful healing, potentially 

leading to post-treatment endodontic disease (PTED). This case report describes the non-surgical 

retreatment of a maxillary central incisor diagnosed with chronic apical periodontitis due to 

inadequate previous root canal treatment. A combination of eucalyptol solvent and the ProTaper 

Universal Retreatment System was used to enhance the removal of gutta-percha from the root canal. 

The retreatment approach improved clinical outcomes, with successful canal cleaning and 

disinfection. The use of eucalyptol can accelerate the dissolution process of gutta-percha compared to 

other solvents. Meanwhile, the use of the ProTaper Universal Retreatment system optimizes working 

time, making it faster than manual technique. Follow-up evaluations revealed favorable results, with 

the patient being scheduled for prosthetic restoration. 

Keywords: Endodontic retreatment, eucalyptol, protaper universal retreatment, chronic apical 

periodontitis 

  

ABSTRAK 

Perawatan saluran akar bertujuan untuk menghilangkan jaringan pulpa terinfeksi dan mencegah 

penyebaran infeksi lebih lanjut. Namun, perawatan awal saluran akar ini tidak selalu memberikan 

hasil penyembuhan sehingga memicu terjadinya post-treatment endodontic disease (PTED). Laporan 

kasus ini menggambarkan prosedur perawatan ulang saluran akar pada gigi insisif sentral kiri atas 

dengan diagnosis periodontitis apikalis kronis et causa perawatan saluran akar yang tidak adekuat. 

Prosedur perawatan ulang dalam kasus ini dilakukan dengan kombinasi pelarut eucalyptol dan 

Protaper Universal Retreatment. Penggunaan eucalyptol dapat mempercepat proses pelarutan gutta 

percha dibandingkan pelarut lainnya. Sementara penggunaan sistem Protaper Universal Retreatment 

mengoptimalkan waktu kerja, yakni lebih cepat dibandingkan teknik manual. Evaluasi menunjukkan 

hasil penyembuhan yang baik, dan pasien dijadwalkan untuk pembuatan mahkota tiruan.  

Kata Kunci: Perawatan ulang saluran akar, eucalyptol, protaper universal retreatment, periodontitis 

apikalis kronis 
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INTRODUCTION 
Root canal therapy aims to eliminate 

infected pulp tissue and prevent further spread 

of infection. However, initial treatment often 

fails to achieve complete healing, leading to 

the recurrence of endodontic diseases and, 

consequently, a reduced success rate. 

Historically, poor outcomes in endodontic 

treatment were termed "failure." However, 

Friedman proposed the use of the term "post-

treatment disease" to describe such cases.
1,2

 

This concept further refined, referring to it as 

post-treatment endodontic disease (PTED).
1
 

PTED is defined as presence of inflammatory 

lesions in the periradicular, periapical, or 

lateral regions of a tooth that has previously 

undergone root canal filling, but in which the 

lesion fails to heal following treatment.
1-3

 

The etiologies of post-treatment 

endodontic disease can be classified into four 

categories: persistent microorganisms within 

the root canal system through intraradicular 

infection, extraradicular infection, reactions to 

root canal filling materials, and the presence of 

true cysts.
4-6

 Most failures of root canal 

therapy, whether direct or indirect, are related 

to microbial colonization within the root canal 

system.
4
 If the initial endodontic treatment 

does not sufficiently reduce the bacterial load 

or if new microorganisms re-enter the cleaned 

and sealed root canal space, post-treatment 

endodontic disease may ensue. 

In the management of post-treatment 

endodontic disease, non-surgical retreatment is 

an option when the tooth remains restorable, 

has functional occlusion, healthy periodontal 

tissues, and an adequate biological width and 

crown-to-root ratio.
7,8

 The objective of 

retreatment is to gain access to the apical 

foramen by removing the existing root canal 

filling material, thereby ensuring optimal 

cleaning.
9
 Gutta-percha is the most employed 

root canal filling material. Several studies have 

aimed to identify the most effective methods 

for gutta-percha removal. Evidence suggests 

that  the  use  of  rotary  instruments  optimizes  

working time, with rotary methods proving 

faster compared to manual techniques.
10-13

 The 

Protaper Universal Retreatment System is the 

most effective choice for gutta-percha 

removal, demonstrating superior efficacy in 

removing material from the apical third of the 

root canal.
10,11 

Studies emphasized the importance of 

solvents in removing root canal filling material 

from dentinal tubules and ramifications, 

thereby facilitating root canal preparation and 

the penetration of irrigants and intracanal 

medicaments.
14,15

 The use of gutta-percha 

solvents reduces the amount of debris extruded 

apically when compared to treatment without a 

solvent. The selection of a gutta-percha 

solvent, along with its biocompatibility, 

significantly influences treatment outcomes. 

Solvents vary in their toxicity to periapical 

tissues and must be used with caution.
15,16

 

Eucalyptol, a commonly used gutta-percha 

solvent, does not exhibit carcinogenic 

potential. Study reported that eucalyptol 

shortens the time required to reach working 

length and facilitates the efficient removal of 

gutta-percha.
17 

This case report details the non-

surgical retreatment of tooth 21, diagnosed 

with chronic apical periodontitis due to 

inadequate root canal treatment. The 

retreatment utilized a combination of 

eucalyptol solvent and the Protaper Universal 

Retreatment System to achieve optimal 

outcomes. While endodontic retreatment 

techniques are widely reported, this case 

presents a novel approach by combining 

eucalyptol solvent with the Protaper Universal 

Retreatment System in the management of a 

single-rooted anterior tooth. Most literature 

emphasizes retreatment in multi-rooted teeth 

or does not specify solvent efficiency in 

simpler anatomies. This case highlights how 

such a combination enhances efficiency and 

minimizes mechanical stress on the canal 

walls, offering valuable insight for clinicians 

managing retreatment in straightforward yet 

clinically relevant cases. 

 

CASE REPORT  
A 61-year-old female patient was 

referred to the Conservative Dentistry Clinic 

from the Integrated Clinic of Dental Hospital, 

Faculty of Dentistry, Universitas Indonesia. 

The patient presented with a complaint of a 

fractured upper left central incisor, which 

occurred 10 days ago while eating. The tooth 

had previously undergone extensive caries 

treatment followed by root canal therapy 

approximately 5 years ago. Following the root 

canal  procedure, the  tooth  was  restored with   
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tooth-colored filling. However, the patient has 

experienced pain upon biting. The filling has 

since fractured, and the patient seeks to restore 

the tooth to its previous condition. 

 

 
Figure 1. Frontal view of the upper left central 

incisor (tooth 21) 

 

 Clinical Examination of tooth 21 

revealed a fracture extending to one-third of 

the cervical crown (Figure 1), with a positive 

percussion test and a negative palpation test. 

The fracture was classified as Ellis Class IV, 

and a temporary filling was present. 

Radiographic examination showed the loss of 

the crown up to one-third of the cervical area, 

with a normal root canal and widening of the 

periodontal ligament. Additionally, a 

radiopaque image was observed within the 

root canal, resembling root canal filling 

material that did not extend to the full working 

length, indicating that the tooth had previously 

undergone root canal treatment but was not 

sealed hermetically (Figure 2). 

 

 
Figure 2. The initial periapical radiograph reveals 

an inadequately performed previous root canal 

treatment 

 

The proposed treatment plan for tooth 

21 includes retreatment of the root canal, 

followed by restoration with a dowel crown. 

 

Case Management-First Appointment 

The treatment commenced with the 

establishment of access to the tooth, followed 

by the removal of the temporary filling. 

Subsequently, exploration was performed 

using small K-files (#08 to #10) to identify any 

gaps within the root canal filling that were not  

hermetically sealed. Eucalyptol was then 

applied using an irrigation syringe and left to 

act for 5 minutes. Once the gutta-percha 

softened, it was removed using the Protaper 

Universal Retreatment D1 file to extract the 

gutta-percha from the coronal third. This was 

followed by D2 file to remove gutta-percha 

from the middle third, and D3 file was used to 

remove the gutta-percha from the apical third, 

until all the gutta-percha was extracted.  

Irrigation was performed using 2.5% 

NaOCl solution with active irrigation using an 

EndoActivator (Dentsply, Tulsa), which also 

assisted in removing residual sealer from the 

root canal walls. The working length was then 

determined using an apex locator, which was 

confirmed with a radiographic image (Figure 

3). The initial file size was determined to be 

size 20, with a working length of 20 mm.  

Preparation was then carried out using 

the crown-down technique with Protaper Next 

rotary instruments (Dentsply Mailefer, 

Switzerland), employing circumferential 

movements to ensure thorough preparation of 

the entire root canal wall surface. The canal 

preparation was completed until the walls were 

smooth, tapered, and free from dentin/debris, 

achieving a master file size X5 with a working 

length of 20 mm.  

During the preparation, the root canal 

was irrigated using 2.5% NaOCl, 17% EDTA, 

and 2% CHX with active irrigation. Following 

irrigation, the canal was dried using paper 

points. Subsequently, calcium hydroxide 

(Ca(OH)2) (Calcipex, Nippon Sika-Yakuhin, 

Shimonoseki, Japan) was applied as an 

intracanal medicament in a solid form to fill 

the root canal. Finally, the cavity was 

temporarily sealed with Cavit. 
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Figure 3. (A) Pre-operative radiograph of tooth 21 

with #20 K-file inserted to working length of 20mm, 

(B) Master cone trial using gutta-percha #X5/20mm 

Case Management-Second Appointment 

 One week after the initial visit, the 

patient reported no subjective complaints. 

Palpation was negative, and percussion was 

positive. The temporary filling was then 

removed, and tooth 21 was irrigated again with 

2.5% NaOCl, 17% EDTA, and 2% CHX. Each 

irrigation was activated with sonic vibrations 

(EndoActivator, Dentsply) to aid in the 

removal of residual calcium hydroxide from 

the root canal. The root canal was then refilled 

with Ca(OH)2 as an intracanal medicament and 

sealed with a temporary filling. 

 

Case Management-Third Appointment 

 During the third visit, one week later, 

the patient reported no subjective complaints, 

and palpation was negative; however, 

percussion was positive. The temporary filling 

was removed, and tooth 21 was irrigated again 

with 2.5% NaOCl, 17% EDTA, and 2% CHX. 

Each irrigation was activated using sonic 

vibrations (EndoActivator, Dentsply) to 

facilitate the removal of residual calcium 

hydroxide from the root canal. The root canal 

was then refilled with Ca(OH)2 as an 

intracanal medicament and sealed with a 

temporary filling. 

 

Case Management-Fourth Appointment 

 Two weeks after the initial visit, the 

patient returned with no subjective complaints. 

Percussion and palpation were both negative. 

The tooth was irrigated once again with 2.5% 

NaOCl, 17% EDTA, and 2% CHX, using 

sonic vibration from an active irrigation device 

(EndoActivator, Dentsply) to aid in the 

removal of residual calcium hydroxide from 

the root canal, which was then dried with 

paper points. 

Subsequently, the root canal was 

filled using the Protaper Next X5/22 mm 

master cone with AHPlus root canal sealer, 

employing the lateral condensation technique. 

Lateral condensation has been widely adopted 

as the standard method for root canal filling. 

When performed correctly, this technique 

yields favorable results. The master cone was 

laterally compacted using a finger spreader, 

and the remaining voids were filled with 

accessory gutta-percha until compacted. The 

gutta-percha then trimmed and compacted 

using a heated instrument to within 1 mm of 

the cementoenamel junction (CEJ). 

 

 
Figure 4. Radiographic image of tooth 21 after root 

canal filling 

 

Finally, a resin-modified glass 

ionomer (RMGIC) base was applied, and the 

cavity was sealed with a temporary filling. 

 

Case Management-Fifth Appointment 

 Three months after root canal filling, 

the patient was examined for evaluation. No 

subjective complaints were reported on tooth 

21, and both percussion and palpation were 

negative. Tooth 11 exhibited vitality, with 

negative percussion and palpation results. The 

plan is to proceed with the fabrication of a 

prosthetic crown to restore both function and 

enhance the aesthetic appearance of the tooth.  

However, due to COVID-19 pandemic, the 

patient declined to proceed with further 

treatment for tooth 11, which involved 

replacing old tooth-colored restoration (Fig 5). 

 

 
Figure 5  Post-operative clinical photograph  

tooth 21 

 

  A   B 
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DISCUSSION 
 In this case report, the patient 

presented with a complaint of a fractured 

tooth. Upon clinical and radiographic 

examination, it was found that tooth 21 had 

previously undergone root canal treatment; 

however, the filling was inadequate and did 

not extend to the full working length. The 

radiographic image also showed periodontal 

ligament widening. The diagnosis for tooth 21 

was chronic apical periodontitis due to 

inadequate root canal treatment. 

In this case, the root canal filling did 

not extend to the working length and was not 

hermetically sealed. This allowed for the 

persistence of bacteria following the initial 

root canal treatment due to inaccessible areas 

during canal preparation and irrigation. 

Additionally, after the initial root canal 

therapy, the tooth was restored with a 

composite restoration. The composite filling 

was prone to leakage and fracture, which 

enabled bacteria to enter the unsealed space 

between the canal filling and the coronal 

portion of the tooth, eventually reaching the 

periapical region.  

The reoccurrence of infection after 

initial root canal treatment led to the 

development of disease. Several studies have 

identified specific microorganisms present in 

teeth that have undergone root canal treatment 

but later became reinfected.
18-21

 These 

microorganisms include Enterococcus sp., 

Actinomyces, Propionibacterium, fungi, and 

Streptococcus.
21-23

 However, Enterococcus 

faecalis is the most predominant 

microorganism. Enterococcus faecalis is 

capable of adhering to dentin walls, attaching 

to mineral surfaces via lipoteichoic acid (LTA) 

and to collagen through aggregation substance 

(AS) and surface adhesins. This bacterium can 

penetrate deeply into the dentinal tubules.
18

 

Consequently, E. faecalis may remain 

inaccessible during root canal preparation and 

irrigation.  

The presence of E. faecalis in the root 

canal can cause post-treatment endodontic 

disease. E. faecalis is able to survive in the 

root canal because it produces hyaluronidase, 

an enzyme that degrades hyaluronan in dentin, 

thereby providing the necessary energy for its 

growth through the degradation of hyaluronan. 

As a result, E. faecalis continues to proliferate 

and use local energy and nutrients. 

Subsequently, E. faecalis and its metabolic 

products may exit the canal and invade the 

periapical tissues, leading to the development 

of chronic apical periodontitis. This condition 

cause pain when the patient bites down.
18,24

 

Based on the clinical and radiographic 

findings, the remaining tooth structure is still 

viable for restoration. The planned restoration 

for tooth 21 is a dowel crown. However, prior 

to restoration, root canal retreatment is 

necessary. Retreatment is indicated due to the 

failure of the initial root canal treatment, 

evidenced by signs of inflammation or 

infection, inadequate canal filling, and 

radiolucency in the periapical area. The goal of 

root canal retreatment is to regain access to the 

apical foramen and remove the existing root 

canal filling to ensure optimal cleaning.  

The initial step in retreatment is 

coronal access preparation. The aim of this 

step is to provide a direct path to the root canal 

system while preserving as much tooth 

structure as possible. Next, access to the apical 

area is achieved by removing the previous 

filling material. In this case, the root canal 

filling material used was gutta-percha. 

Exploration was first performed using small 

K-files (#08 to #10) to identify any gaps 

within the inadequately sealed root canal 

filling. Gutta-percha in the orifice area was 

dense, necessitating the use of a solvent to 

soften it. Eucalyptol was used as a solvent to 

soften the gutta-percha. 

Recent studies indicate that solvents 

are required to remove root canal filling 

materials from the dentinal tubules and 

ramifications, thereby facilitating the 

preparation process and the penetration of 

irrigants and intracanal medicaments.
15,25

  

Solvents are capable of dissolving a 

significant amount of gutta-percha. Upon 

application, a phase change occurs in gutta-

percha from β-phase to α-phase, making it 

softer. Gutta-percha points consist not only of 

gutta-percha but also contain zinc oxide, 

waxes, resins, and barium sulfate; however, 

solvents only act on the gutta-percha.
18,26

 After 

five minutes of application, the solvent 

dissolves more gutta-percha than when left for 

only one minute. Based on these findings, the 

solvent should be left for five minutes.  

The differences in the use of 

eucalyptol and orange oil are insignificant. 

Study reported that eucalyptus oil and orange 
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oil at 5 and 10 minutes demonstrated similar 

solubility rates to chloroform at 2 minutes.
27

 

Numerous studies have shown that chloroform 

is an effective solvent for most root canal 

filling materials. Chloroform demonstrates 

superior solubility compared to other solvents 

like eucalyptol, xylene, or halothane.
25,27,28

 

However, a study cautioned that chloroform 

could damage periapical tissue if extruded. 

Other researchers have suggested that 

eucalyptol could serve as an alternative to 

chloroform as a solvent.
27

 

Despite the use of solvents, some 

gutta-percha and sealer residue remains on the 

canal walls and within dentinal tubules. 

Therefore, solvents should not be used as the 

standard in root canal retreatment but only 

when working length cannot be achieved 

without them. The extrusion of debris into the 

apical area and the duration of retreatment are 

reduced with the use of specific solvents for 

sealer compared to gutta-percha solvents or no 

solvent. The use of gutta-percha solvents also 

reduces the amount of debris extruded apically 

compared to no solvent.
15

  

The use of a rotary system to remove 

gutta-percha in this case improves the 

efficiency and effectiveness of gutta-percha 

removal. This system mechanically cuts gutta-

percha and sealer and provides 

thermoplasticizing effects to the root canal 

filling material through frictional heat, which 

aids in the removal of gutta-percha.
29-30

 In 

vitro studies have shown that this system is 

efficient and reduces the time required to 

remove large amounts of gutta-percha.
31 

Rotary instruments are safe to use in 

straight canals. In a study indicates that rotary 

instruments were more effective than manual 

Hedström files regarding the time required for 

retreatment and the amount of material 

removed.
32

 According to studies, eucalyptol as 

a solvent shortens the time needed to achieve 

working length and remove gutta-percha.
28

 

In this case, CHX was used as the final 

irrigation solution. CHX is a broad-spectrum 

antimicrobial agent effective against both 

gram-positive and gram-negative bacteria, 

including E. faecalis.
33

 CHX is used as an 

adjunctive irrigant in root canal treatment due 

to its antimicrobial properties and its ability to 

persist within the dentin, preventing 

recontamination. This long-lasting effect, 

known as substantivity, occurs because CHX, 

being cationic, can be absorbed by anionic 

substances like oral mucosa and tooth 

structures.
33,34

  

CHX can be absorbed into 

hydroxyapatite, thus exerting its long-lasting 

effects on dentin. E. faecalis can penetrate 

deep into the dentinal tubules, leading to 

persistent infection. The presence of CHX, 

with its long-lasting effects on dentin, provides 

antimicrobial activity against E. faecalis.
18

  

As a cationic agent, CHX binds 

electrostatically to the negatively charged 

bacterial cell wall, disrupting the outer 

membrane and making the cell wall 

permeable. The bacterial cytoplasmic 

membrane, which is negatively charged, 

consists of a phospholipid bilayer containing 

proteins. The phospholipid bilayer is 

destabilized by divalent cations (Ca2+), 

creating a hydrophobic environment essential 

for protein function. CHX binds to the 

bacterial cell surface, interacting with the 

cytoplasmic membrane. It attaches to the 

phospholipid headgroup and displaces divalent 

cations, destabilizing the phospholipid bilayer, 

forming hydrophilic domains within the 

bilayer, thus affecting osmoregulation and 

metabolic activities of the cytoplasmic 

membrane and bacterial enzymes.
18,35

  

The substantivity effect of CHX 

depends on its concentration. At low 

concentrations (0.005-0.01%), only a 

monolayer of CHX is absorbed onto the tooth 

surface, while at higher concentrations, a 

multilayer is formed, providing a reservoir that  

can  be  quickly released when the  urrounding 

CHX concentration decreases. Studies have 

shown that 2% CHX is effective in providing 

antimicrobial effects and substantivity in 

necrotic pulp with periradicular lesions.
36

 

However, CHX cannot dissolve organic 

material, does not react with the smear layer, 

and has a limited effect on biofilm disruption, 

which is why it is used in combination with 

2.5% NaOCl to dissolve organic material and 

17% EDTA to remove the smear layer.
36,37

 The 

effect of the irrigation solution in this case was 

enhanced by activation using an active 

irrigation device. 

 

CONCLUSION  
 A case of a tooth diagnosed with 

chronic apical periodontitis due to inadequate 

root canal treatment, can be treated through 
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non-surgical root canal retreatment. 

Eucalyptol-based solvents and Protaper 

Retreatment Files were used in the 

retreatment. The combination of these two 

methods increased the effectiveness of gutta-

percha removal from the root canal. In this 

case, CHX was used as an irrigant, considering 

that Enterococcus faecalis is the dominant 

microorganism responsible for persistent 

infection. CHX effective in eliminating 

bacteria due to its substantivity,  prolonged 

antimicrobial activity. 

 

SUGGESTIONS  
 Eucalyptol is an effective solvent for 

gutta-percha removing during root canal 

retreatment. When combines with rotary 

retreatment system, it improves efficiency and 

reduces treatment time. It is also important to 

carefully select solvents based on their 

efectiveness and biocompatibility. 

Additionally, further research is recommended 

to explore the long-term effects of using 

eucalyptol and other solvents in various types 

of root canal anatomies, particularly in cases 

of complex infections. 
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