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ABSTRACT

Radicular cysts are the most common cystic lesions affecting the 
jaws. They arise from the epithelial remnants in the periodontal 
ligament as a result of the stimulus from periapical infection 
following pulpal necrosis. Treatment options to manage large 
periapical lesions range from nonsurgical root canal treatment 
or apical surgery to extraction. New approaches involve the 
use of local drug delivery systems based on microparticles/
nanoparticles made from biocompatible polymers along with 
surgical intervention. Such devices enable the introduction of 
antimicrobial agents or other drugs directly in the periradicular 
area or inside the root canal, and the prolonged release of con-
stant concentrations of these agents for fast and better healing. 
The present case report illustrates the combined endodontic 
and surgical management of a large periapical cyst with local 
drug delivery as an adjunct.
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INTRODUCTION

Periapical cyst is defined as an odontogenic cyst asso-
ciated with a tooth with a necrotic pulp that develops 
within a periradicular inflammatory lesion; it derives 
its epithelium from the cell rests of Malassez. It is the 
most common odontogenic cyst (52.3–70.7%) and its 
synonyms include periradicular cyst, apical cyst, apical 
periodontal cyst, and radicular cyst.1 A radicular cyst 
cannot form by itself; therefore, a radicular cyst should 

not be considered a separate disease entity from asymp-
tomatic apical periodontitis.

Maxillary anterior teeth are most commonly affected 
with large periapical lesion due to increased frequency 
of traumatic injuries in the region.2 These kind of lesions 
can be classified as granulomas, pocket cysts (bay cysts), 
and true cysts. Granulomas are usually composed of solid 
soft tissue, while cysts have semisolid or liquefied central 
area surrounded by epithelium.3

Periapical lesions cannot be definitely diagnosed as 
either radicular cysts or apical granulomas based on 
radiographic evidence alone.1 Two types of cysts have 
been described in Nair’s work, the “true cyst” which 
presents cavities completely enclosed by epithelial lining, 
and the “pocket cyst” containing epithelial-lined cavities 
that present a direct communication to the root canal 
system. Treatment options to manage large periapical 
lesions range from nonsurgical root canal treatment 
and/or apical surgery to extraction. The “true cyst” 
is considered as conditions with a poor prognosis for 
nonsurgical endodontics that may only be solved with a 
surgical approach.4

Murphy et al5 have reported a high percentage (94.4%) 
of complete and partial healing of periapical lesions fol-
lowing nonsurgical therapy. When this treatment method 
is not successful in resolving the periradicular pathosis, 
surgical intervention can be considered.6 New approaches 
involve the use of local drug delivery systems based on 
microparticles/nanoparticles made from biocompatible 
polymers. Such devices enable the introduction of antimi-
crobial agents or other drugs directly in the periradicular 
area or inside the root canal, and the prolonged release 
of constant concentrations of these agents for fast and 
better healing.7

The present case report illustrates the combined end-
odontic and surgical management of a large periapical 
cyst with local drug delivery as an adjunct.

CASE REPORT

A 25-year-old male patient reported to the Department 
of Conservative Dentistry and Endodontics, Government 
Dental College, Thiruvananthapuram, India, with chief 
complaint of occasional pus discharge from the labial 
gingival of upper front teeth. He gave a history of trauma  
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2 years back and had previous history of pain and swell-
ing for which no treatment was sought. Clinically, there 
was Ellis class II fracture with discoloration on 11 and 
sinus opening was present (Fig. 1). Vitality was checked, 
and 11 and 12 showed no response to thermal and elec-
trical pulp testing. Preoperative periapical radiograph 
revealed a large well-defined periapical radiolucency in 
relation to 11and 12. Gutta-percha tracing through sinus 
revealed the lesion mainly extended around 11 (Fig. 2). 
Based on the above findings, it was provisionally diag-
nosed as an infected periapical cyst leaving the definite 
diagnosis for histopathological analysis.

TREATMENT PLAN

Considering the size of the lesion and the patient’s plan 
to go abroad in the near future, the treatment plan was 
decided as root canal therapy of 11 and 12 followed by 
surgical management of the cyst which included cyst 
enucleation, apicectomy, retrograde filling in relation  
to 11, and local drug delivery.

Ca(OH)2 (Dentocal, India) dressing was given in 11 
and 12 for 2 weeks. Obturation of 11 and 12 was done with 

thermoplasticized gutta-percha on the day of surgery. 
After administration of local anesthesia, a full thickness 
mucoperiosteal flap was reflected and irrigated with 
normal saline. Large buccal bone resorption was present 
on the site. Complete curettage and enucleation of cyst 
was done. Then apical 3 mm of the roots was resected 
for 11, and the retrograde filling was done with bioden-
tin (Septodont, France) (Fig. 3). Bone loss was evident 
with respect to 11, bone defect was filled with antibiotic-
infused hydroxyapatite crystals (Fig. 4). Closure of flap 
was done with 3-0 silk following hemostasis. The granu-
lation tissue was sent for histopathological examination, 
and histopathology report confirmed the diagnosis of an 
infected radicular cyst. On 1 week review, wound was 
healed (Fig. 5) and full coverage restoration was given 
after 1 month. At 1-year follow-up, a radiograph was 
taken in relation to maxillary right central and lateral 
incisors, which confirmed the satisfactory healing of 
periapical lesion (Fig. 6).

Fig. 1: Preoperative photograph shows Ellis class II fracture 
and discoloration on 11 and sinus opening

Fig. 2: Preoperative periapical radiograph revealed large well-
defined periapical radiolucency in relation to 11 and 12. Gutta-
percha tracing through sinus revealed the lesion mainly extended 
around 11

Fig. 3: Cyst was enucleated followed by apicoectomy and 
retrograde filling was placed with biodentin

Fig. 4: Bone defect was filled with antibiotic-infused 
hydroxyapatite crystals
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DISCUSSION

The exact mechanism of formation of periapical lesions 
is not fully understood. Necrotic pulp can create suitable 
environment for the growth of microorganisms and they 
release various toxins into the periapical tissue initiating 
an inflammatory reaction and leading to the formation of 
periapical lesion.8,9 Conventional nonsurgical root canal 
therapy with calcium hydroxide intracanal medication 
and surgical intervention along with nonsurgical root 
canal therapy are the two main approaches for the man-
agement of periapical lesions. The next option is to go 
for extraction of particular tooth with curettage of socket 
followed by prosthetic rehabilitation.2

In this case, Ca(OH)2 interim medication was given for 
1 week, and tooth was obturated on the day of surgery. 
Calcium hydroxide has the ability to predictably disinfect 
and neutralize remaining microorganisms in the root 
canals. Its biological properties are achieved by the dis-
sociation of Ca2+ and OH- ions. The antimicrobial effects 
of Ca(OH)2 relate directly to its high pH of 12.5, and it 
has a destructive effect on cell membranes and protein 
structures. Since it plays a major role as an interappoint-
ment dressing in the disinfection of the root canal system, 
a Ca(OH)2-based paste was used as an antibacterial dress-
ing in this case.10

Biodentin is used as root-end filling material in the 
present case. It is a calcium silicate-based material that 
has drawn attention in recent years and has been recom-
mended for various clinical applications, such as root 
perforations, apexification, resorptions, retrograde fill-
ings, pulp capping procedures, and dentin replacement. 
Biodentin holds promise for clinical dental procedures as 
a biocompatible and easily handled product with short 
setting time.11

Surgeons have mixed antibiotics, such as tobra-
mycin, gentamicin, cefuroxime, and vancomycin, into 
bone cement at the time of surgery to provide sufficient  

concentrations of antimicrobial agents locally target-
ing the postsurgical infection.12 In this case, antibiotic-
infused hydroxyapatite crystals are used for filling the 
bony defect. Here, prepared hydroxyapatite balls were 
loaded in a syringe, and then ampicillin (Cipla, India) 
was introduced in the same syringe from ampule. Syringe 
piston was pushed inward in order to infuse ampicillin 
into hydroxyapatite balls (one vial ampicillin for five 
hydroxyapatite balls). Hydroxyapatite crystals (Cadila, 
India) are used for delivering the drug.9 They are well 
tolerated clinically and do not lead to any allergic reac-
tion.13,14 It has bone-conductive properties, which pro-
motes outgrowth of osteogenic cells from existing bone 
surfaces into the adjacent bone material.15,16 Ampicillin 
is used as a local drug in this case. It is a broad-spectrum 
antibiotic having a sustained release for 21 days and can 
prevent infection in surgical wound.

In this case, systemic antibiotic was not used in the 
entire postoperative period. The benefits of local drug 
delivery system include high and sustained local con-
centration, minimized systemic toxicity and adverse 
reactions, reduced problems with patient compliance, 
and less chance of development of resistant strains and 
superimposed infections.17 A faster healing was evident 
during the follow-up.

CONCLUSION

The present case highlights the impact of local drug 
delivery in the management of periapical cyst. Along 
with the surgical management, incorporation of local 
drug-delivery system improves better and faster healing 
of lesion. Apart from that, the local drug delivery system 
eliminated the use of systemic antibiotic in the post-
surgical period and also reduced the need for patient 
compliance.

Fig. 5: After 1 week review, the wound was completely healed

Fig. 6: One-year follow-up radiograph shows the lesion was 
completely healed
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