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ABSTRACT 
 

Tissue repair is an essential process that reestablishes tissue integrity and regular function. 
Nevertheless, different therapeutic factors and clinical conditions may interfere in this process of 
periapical healing. Long-term success of root canal treatment(RCT) is dependent on sufficient and 
appropriate cleaning and shaping of the root canal system along with 3 dimensional obturation. 
This article aims to report a non-surgical and orthograde endodontic retreatment of mandibular right 
central incisor with a large radicular cyst progression related to endodontic origin in a 51-year-old 
male. The signs (sinus tract) and symptoms ceased after treatment. Bone formation Complete 
healing of the periradicular lesion was observed at the two-year follow-up examination. The 
appropriate diagnosis of periradicular lesion and the treatment of root canal system allowed 
complete healing of large lesions without endodontic surgery. 
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1. INTRODUCTION 
 
After the pulp tissue loses its blood supply due to 
trauma, microorganisms may colonise it, 

resulting in periradicular pathosis. Pulp necrosis 
and periradicular pathosis can occur as a result 
of pulp exposure [1]. Periradicular lesions are 
typically discovered through routine radiography 
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tests or as a result of the patient's excruciating 
discomfort. It is general knowledge that 
periapical lesions are classified as abscesses, 
granulomata, and cysts. The incidence of cysts, 
granulomas and abscesses varies from 6- 55% , 
9.3-87.1 % and 28.7-70.07% , respectively [2]. 
According to clinical evidence, lesions that are 
larger in size, are most likely radicular cysts. Still, 
some of these large lesions may appear to be 
granulomas.  
 
Persistent periapical radiolucency following 
endodontic therapy can reduce, stay the same, 
or grow with time [3]. Before intervening, 
clinicians should examine criteria such as the 
RCT's quality and the patient's symptoms. 
Probing depth, connected gingiva level, tooth 
movement, pain, clinical symptoms, quality of 
canal filling, and periapical lesion size and 
location were used to make decisions. In rare 
cases, the patient may refuse to get treatment 
due to a lack of discomfort.Nonsurgical 
retreatment is usually the preferred treatment, 
though periradicular surgery or even extraction 
may be required to allow the lesion to heal [4,5]. 
The root canal and periapex should respond to 
orthograde therapy, especially if the canal 
system has been improperly or defectively filled 
[6]. The treatment strategy should be determined 
by the patient's clinical status and preferences, 
the operator's expertise and skill, the risk of 
complications, as well as technical feasibility and 
cost [4,7]. Laser was introduced to endodontics 
to improve the results acquired by traditional 
methods. Different wavelengths have been 
shown to be effective in reducing bacteria in the 
root canal system [8]. Diode laser is an option for 
root canal disinfection acting through thermal 
effect. Diode lasers have gained importance in 
dentistry based on their affordability and small 
size [9]. Different studies reported that the use of 
diode laser for bacterial decontamination 
produced different success rates dependent on 
the amount of energy applied and dentin 
thickness [8]. 
 
The following case report describes an 
orthograde endodontic retreatment of mandibular 
central incisor associated with a large cyst-like 
periradicular lesion. 

 

2. CLINICAL REPORT 
 
A 51-year-old man with no relevant medical 
history presented into private practice with the 
complaint of yellow discolored tooth #41 and pus 
drainage in the mandibular left anterior region 

since root canal treatment of teeth # 32 , 31 and 
41 in 2019. He gave the history of trauma about 
21 years ago and root canal treatment of teeth # 
32 , 31 and 41 about 1 year ago.(Fig. 1.A) The 
patient was unable to recall all therapy details or 
show previous treatment documents. A sinus 
tract was discovered in the labial vestibule during 
a clinical examination.  Extra-oral examination 
revealed no facial swelling nor palpable lymph 
nodes. Intra-oral examination showed no injury to 
soft tissues, no bleeding. Thermal and electrical 
pulp tests (EPT) (Analytic Technology, 
Redmond, WA, USA) were done, which elicited 
negative responses. Palpation produced purulent 
exudates. The teeth were non mobile. 
Radiographic evaluation demonstrated adequate 
RCT with a large unilocular radiolucent lesion 
measuring approximately the size of 16 mm × 12 
mm associated with the teeth # 32,31 and 41. 
Gutta-percha cone was used to trace the path of 
sinus tract by periapical x-ray (Fig. 1.B). Taking 
into account the medical and dental history of the 
patient, provisional diagnosis of previously 
treated pulp with chronic apical abscess was 
made. The patient was offered three treatment 
choices – nonsurgical endodontic retreatment, 
periapical surgery, or extraction and prosthetic 
replacement. Nonsurgical endodontic 
retreatment of only tooth #41 was planned for the 
case. The patient was explained the treatment 
procedures to be performed, to which he agreed 
readily and signed the informed consent form. 
After administrating local anesthesia (infiltration 
of 2% Lidocain with 1:80000 epinephrine, Darou 
Pakhsh, Iran) , endodontic access opening on 
the tooth #41 was done after rubber dam 
application. The old gutta percha removed 
(utilizing Gates Glidden drills, hand 
instrumentation with Hedstrom files and 
Eukalyptol gutta-percha solvent). Working 
length(WL) determined with Root-ZX electronic 
apex locator(J. Morita USA, Inc., Irvine, CA, 
USA)) and reconfirmed with the help of X-ray. 
There was no exudate from the canal. 
Biomechanical preparation of apical third was 
done up to ISO size #35 K-file(Dentsply Maillefer, 
Ballaigues, Switzerland), maintaining the apical 
patency. During the preparation, copious 5.25% 
sodium hypochlorite (NaOCl) solution using 30 G 
Max-i-Probe needle (Dentsply-Rinn, Elgin, IL, 
USA) was used as the intracanal irrigant which 
was activated with endoactivator(Dentsply Tulsa 
Dental Specialties, Tulsa, OK).The H- files were 
liberally coated with RC-Prep gel 
(Nikdarman,Iran)throughout instrumentation. The 
canal was enlarged by circumferential filling. 
After chemomechanical preparation and drying of 
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root canal system, a creamy mixture of calcium 
hydroxide (Golchadent, Tehran, Iran) and 2% 
chlorhexidine (gel) were placed in the canal with 
lentulo spiral (Dentsply Maillefer, Ballaigues, 
Switzerland) and retained for 10 days. Access 
cavitiy was sealed with a temporary filling 
material (Coltsol, Coltene, Altstatten, 
Switzerland). In the next visit ,the sinus tract 
disappeared completely. The canal was cleaned 
with 2.25% NaOCl solution passively and final 
rinses of 17% EDTA (Nikdarman, Iran) were 
given followed by normal saline. Diode laser 
irradiation(output power of 2.5 W, continuous 
wave mode, 10-m s pulse duration, and 10-m s 
pulse interval.) is performed as a final step for 
decontaminating the root canal system before 
obturation. The canal filled with NaOCl, an 
optical fiber with 200 μm diameter of 940-nm 
diode laser (Epic 10 Diode Laser; Biolase Inc., 
USA) and 1mm shorter that the WL is placed 
inside the canal, starting irradiation with circular 
movement in the apical-coronal direction. The 
root canal was then dried with sterile paper 
points and obturated with gutta-percha(Dentsply 
Maillefer, Ballaigues, Switzerland) and AH plus 
sealer (Dentsply, De Trey, Konstanz, Germany) 
using a lateral compaction technique. Access 
cavity was sealed with composite resin(G-aenial 
Gradia). (Fig. 1.C) 
 

The patient was given seven sessions of low 
level laser therapy(LLLT) (940 nm, 50 mW, 
continuous emission; Epic 10 Diode Laser, 
Biolase Inc.). Transcutaneous irradiation was 
performed around the apices of involved teeth at 
four points equidistant from each other around 
the periapical lesion for 9 s delivering a total of 
16 J/cm

2
 in each session. Application was 

repeated every 48 h for 15 days.  
 

On 3 month (Fig. 1.D) and two- year (Fig. 1.E) 
recalls, the patient had no sign and symptom; 
parallel periapical radiographic evaluation 
demonstrated proper integrity of the periodontal 
tissues, the absence of the radiolucent area and 
formation of trabecular bone. Clinical exam 
revealed no sensitivity to percussion and 
palpation. 
 

3. DISCUSSION 
 
This case illustrated a cyst-like periradicular 
lesion, most probably a radicular cyst. The exact 
diagnosis can be made by microscopic 
examination [3]. 
 
Dentists should be well-versed in the biological 
aspects that contribute to endodontic treatment 

failure. The persistence of intraradicular 
infection(s) is a common cause of such failures, 
hence retreatment of failed cases using 
established protocols is critical before 
considering surgery [4]. The success percentage 
of retreatment could be as high as nearly two-
thirds of the time [3,5]. Teeth with persistent 
apical periodontitis that have undergone proper 
RCT should be treated differently than teeth with 
apical periodontitis that have had initial 
endodontic therapy. Some principal factors that 
might give rise to the persistence of apical 
radiolucencies in endodontically treated teeth are 
persistent intraradicular infection(s) remaining in 
the complex apical part of the root canal, 
extraradicular infection(s) [10,11], foreign body 
reactions due to extruded obturating material or 
exogenous materials [4], endogenous cholesterol 
crystals, true cysts [3] and fibrous scar tissues. 
Microorganisms left in the root canal should be 
treated with traditional orthograde retreatment; 
however, periapical surgical techniques are used 
to treat extraradicular lesions caused by bacteria 
left in the complicated root canal area, real cysts, 
and foreign bodies.  
 

As previously stated, adequate biomechanical 
cleaning of the root canal system is the most 
crucial component for healing in the case of 
periradicular radiolucent lesions. Non-surgical 
root canal therapy has been shown to be the first 
line of treatment in these patients [2,5], and in 
one study, 74 percent of 42 endodontically 
treated teeth showed bone healing inside their 
extensive periradicular lesions [2]. While some 
studies have found no difference in the ability of 
large and small lesions to heal, others have 
found significant differences [12]. In this case it 
seems teeth # 31 and 32 treated  mistakenly, 
because the only tooth# 41 had a yellow color 
change following the truma. 
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Fig. 1. Periapical radiography demonstrating 
A) Initial radiograph findings when the patient first 

visited in 2018.Left incisor probably responsible for the 
cyst-like lesion 

B) Gutta-percha used for tracing the sinus tract 
C)Periapical radio-graph after root canal filling and 

permanent restoration 
D) Healing of the lesion 3 months after RCT and 

permanent restoration 
E)Complete healing of the lesion 2-year after RCT 

 

 
Calcium hydroxide is the most appropriate intra-
canal medicament for teeth with periapical 
lesions [13], as it removes microorganisms and 
promotes repair by controlling the inflammatory 
action, neutralizing osteoclasts acid products, 
inducing cellular differentiation and neutralization 
of exotoxins [14]. In this case,two visit 
retreatment was planned in order to heal the 
sinus tract and better canal disinfection.  Calcium 
hydroxide mixed with 2% chlorhexidine gel was 
used because it has been shown that it had a 
better antimicrobial action as compared to 2% 
Chlorhexidine gel or Calcium hydroxide alone. 
 
The chemomechanical method cannot 
completely eliminate the microorganisms in root 
canal system [2]. Due to the limitation in 
penetration depth of irrigant solutions such as 
NaOCl, bacteria remaining in accessory canals 
cannot be removed. In order to improve the 
success rate of the RCT procedure, other 
technologies were introduced [2]. Laser as a new 
technology has the potential to eradicate the 
bacteria from root canals through photothermal 
reactions [8,9].  
 
To accelerate periapical healing, LLLT was used 
in the above case. LLLT has been shown to 
accelerate the process of osseous healing by 

https://www.sciencedirect.com/topics/medicine-and-dentistry/antimicrobial-activity
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several mechanisms [15] such as increasing 
neovascularization, decreasing the inflammatory 
mediators, increasing cellular proliferation, 
upregulating bone morphogenic protein (BMP), 
and transforming growth factor beta (TGF-ß), 
and thus increasing the differentiation of 
mesenchymal cells into osteoblasts. All these 
factors result in accelerated osteogenesis [16]. 
LLLT protocols for bone regeneration show a 
large variety in literature, most of them involving 
daily or alternate days application for 15–21 
days. Repetitive sessions were used in this study 
in accordance with the protocol used in previous 
studies on bone regeneration [16,17]. 

 
Periradicular healing was aided by a permanent 
restoration placed within two weeks of RCT, as 
various studies have indicated that a sufficient 
coronal restoration-placed as soon as possible 
after RCT-plays a significant role in endodontic 
therapy outcomes [18]. In this case immediate  
permanent coronal restoration was done. 
 

Radiographic changes such as the increase in 
density of the lesion and trabecular regeneration, 
confirmed healing in addition to the absence of 
signs and symptoms [19]. However it is difficult to 
be sure of complete healing with conventional 
radiographic techniques. 
 

4. CONCLUSION 
 
The appropriate diagnosis of periradicular lesion 
and the treatment of root canal system allowed 
complete healing of large lesions without 
endodontic surgery. Successful management of 
large periapical lesions is achievable with non-
surgical RCT. 
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