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accumulation in apical tissues;[5] and unresolved cystic 
lesion.[6] Thus, success relies on different factors and is 
verified through clinical and radiographic evaluations 
during follow-up.[2-4,6,7]

Routine endodontics involve orthograde procedures, but if  
there is any repeated and resilient infection, the retrograde 
filling or endodontic surgery is preferred.[8] The periapical 
tissues repair by either the repair or the regeneration.[9] The 
repair is by the new tissue and the regeneration is by the 
original cells. The regeneration is the best method as it will 
restore the function of  the periapical tissue to the previous 
tissue.[10,11] However, the regeneration is difficult to attain. 
Various procedures have been considered and implemented 
to attain the regeneration of  the apical tissues in the 
periapical pathologies of  the teeth. In the regenerative 
methods, the materials such as grafts (bone), autologous 
platelet concentrates, and barriers that act to prevent the 
growth of  the new tissue, are commonly used.[11] The 
regenerative procedures are implemented in periodontics, 
endodontic, and implant surgeries. There are materials that 
are recently reported with better regeneration than the repair 
in endodontic surgeries. They are bioabsorbable collagen, 

INTRODUCTION

The aim of  endodontic treatment is to eliminate bacteria 
from root canal system and establish effective barriers 
against root recontamination.[1] Successful endodontic 
treatment is achieved only by proper cleaning, shaping, and 
filling of  the entire root canal system and is considered as 
essential steps. Failure factors in root canal conventional 
treatment are frequently related to presence of  residual 
bacteria (persistent infection) or reinfection in a previously 
disinfected canal (secondary infection).[2] Endodontic 
treatment failures can be related to: extraradicular 
infections such as periapical actinomycosis;[3] to foreign 
body reactions that can be caused by endodontic 
material extrusion;[4] to endogenous cholesterol crystal 

Case Report

Abstract
Periodontal surgery is a safe and adequate alternative when teeth are not responding to conventional endodontic treatment. 
Sometimes endodontic failure causes lesions such as periapical cyst. Periodontal surgery comprehends a set of procedures 
recommended in periapical diseases treatment, when traditional endodontic therapy does not obtain favorable outcomes. 
In this case report, the treatment of periapical cyst caused by endodontic failure is presented using apicectomy and guided 
bone regeneration technique. A 54-year-old woman visited the Department of Periodontology with complaint of pain in lower 
anteriors since 4–5 months. On examination and investigation, periapical cyst was diagnosed. Re-endodontic treatment was 
done followed by apicectomy in the lower anteriors. Guided bone regeneration procedure was carried out using NovaBone 
graft and collagen membrane. Apicectomy followed by guided bone regeneration proved to be a great success of treatment. 
Six months follow-up, Intra oral peri-apical radiograph (IOPA) showed significant bone fill in the lesion.
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ePTFEnonresorbable expanded polytetrafluoroethylene, 
etc. These work by preventing the migration of  the cells 
apically and promoting the regeneration.[10-12]

However, there are various studies that report varying 
degree of  the success using the regenerative methods.[2,3,8-12] 
Although there are many studies, there have been contrary 
reports of  the success of  the regenerative procedure. Thus, 
this study aims to report a clinical case of  an apicoectomy 
procedure followed by guided bone generation using 
NovaBone putty and PerioCol as bone graft and membrane, 
respectively.

CASE REPORT

A 54-year-old woman patient was referred to the 
Department of  Periodontology with pain and labial 
swelling in the lower anterior region for 2 weeks. The pain 
was continuous and throbbing. Her medical history was 
noncontributory. Her dental history revealed endodontic 
treatment in lower anterior teeth due to pain 4–5 months 
ago. On examination, soft-tissue revealed labial swelling 
over 31, 32, 41, and 42 teeth; a sinus opening was seen on 
the labial aspect of  mandibular left central incisor. The 
area was tender on palpation and the teeth were tender 
on percussion [Figure 1]. Radiographic examination 
revealed a large dumbbell shaped periapical radiolucency 
associated with 31, 32, 41, and 42 [Figure 2]. The 
periapical lesion resembles a dumbbell shape and was 
approximately 1.5 cm × 1 cm in its greatest dimensions. 
Based on the clinical and radiographic findings, mandibular 
central incisors (31, 32, 41, and 42) were diagnosed as 
having chronic apical periodontitis with cystic changes. 
A combined approach of  orthograde endodontic treatment 
for 31, 32, 41, and 42 followed by periapical surgery was 
planned. The patient was informed about the procedure 
and consent was taken.

Re-endodontic treatment was carried out with 31, 32, 
41, and 42. The patient was prescribed antibiotics and 
analgesics to manage pain and swelling. The patient was 
prescribed 500 mg of  amoxicillin thrice a day for 5 days 
and combination of  100 mg of  aceclofenac and 15 mg of  
serratiopeptidase twice a day for 5 days. One week later, 
the patient was asymptomatic, obturation was done with 
cold lateral compaction technique, and the access cavity 
was restored with composite resin. Before performing the 
periodontic surgery, the patient was advised to undergo 
blood investigations to rule out bleeding disorders. 
Complete blood picture and coagulation studies report 
were normal.

Surgical management
After examination, local anesthesia was administered and 
a full thickness mucoperiosteal flap was elevated under 
local. A large soft lesion was seen involving the root 
apices of  41, 31, and 32. The lesion was circumferentially 
separated from the bony crypt and the teeth [Figure 3]. 
The granulation tissue in the apical and lateral root surfaces 
of  the mandibular central incisors was removed and root 

Figure 1: pre-operative clinical picture

Figure 2: pre-operative radiolucency seen wrt 31, 41, and 42

Figure 3: Full thickness flap raised and dumbbell shaped lesion 
involving 31, 32, 41, and 42 seen
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planning done using Gracey curettes. As the extension of  
the defect was large, NovaBone putty (bone graft) with 
PerioCol (membrane) was placed. Apical 3 mm of  the 
roots was resected for 31, 32, and 41 and defect was filled 
with NovaBone putty graft [Figure 4]. The mucoperiosteal 
flap was sutured in place [Figure 4] and the periapical 
radiograph was taken for the confirmation of  accuracy 
of  grafting of  31, 32, and 41. The patient was periodically 
reviewed after 1 month, 3 months, and 6 months. The 
patient was asymptomatic during 6 months follow-up. At 
6 months, a radiograph was taken in relation to mandibular 
central incisors, which confirmed the satisfactory healing 
of  periapical lesion [Figure 5].

DISCUSSION

Periapical cyst can be formed due to persistent chronic 
infection. Periapical cysts are commonly seen in the 
mandible and appear as unilocular or multilocular 
radiolucencies on radiographs. Mandibular cystic lesions 

can result in bone remodeling weakening the bone and 
leading to functional changes and predisposing the patient 
to infection and pathologic fracture.[13]

Periradicular surgery is indicated in obstructed canals, failed 
endodontically treated cases, extruded root filling materials, 
and lesions after traumatic injuries. To achieve successful 
outcome, apicoectomy, periradicular curettage, and root 
resection are performed during periapical surgery. Long-
term Ca (OH)2 therapy is one of  the options for treating 
large cystic periapical lesions as a non-surgical endodontic 
treatment option. Periapical surgery is considered if  non-
surgical endodontic therapy fails.

Removal of  apical portion of  tooth is known as 
apicectomy. It can be indicated in cases of  periapical 
lesions which stay persistent even after conventional 
treatment, perforations, fractured instruments, and 
external absorption presence.[14-16] In this clinical case, the 
chosen treatment was apicoectomy with curettage and 
planning, because it was found that the filling was well 
compacted and then it was chosen not to apply retrograde 
filling. Leonardi et al.[17] stated that several factors can 
influence apicoectomy success, such as the root region 
where the apicoectomy is done, the drill type employed or 
laser execution, as well as the cut angle. It is important to 
obtain the cut surface as regular as it can. The apical cut 
must involve anatomical variations such as the presence 
of  isthmuses and accessory canals, because they act as 
a reservoir for bacteria and necrotic pulp tissue, which 
can lead to treatment failure. After apicoectomy, it must 
be observed whether the filling material is not displaced, 
using a microscope, because failures may be invisible with 
unaided eyes.

Calcium phosphosilicate (CPS) (NOVABONE) dental 
putty is a newer next-generation bone graft material built 
from bioactive glass with additives such as polyethylene 
glycol (PEG) and glycerin to improve handling and efficacy. 
On administration, the binder gets absorbed and permits 
tissue infiltration between the bioglass particles. During 
healing process, the particles are slowly absorbed and 
replaced by new bone tissue. This osteostimulation results 
in new bone formation throughout the grafted site at faster 
rate than other synthetic materials.

NovaBone is composed of  CPS (active ingredient), with 
PEG as an additive and glycerin as the binder. It consists 
of  two-particle phases: Phase 1 contains bioactive glass 
particles of  90–710 μ size and Phase 2 contains calcium 
phosphosilicate of  32–125 μ size. The volume of  the active 
ingredient is approximately 70%. The components are 
premixed in putty state and delivered as ready-to-use. Both 
PEG and glycerin are water soluble and are engineered to 

Figure 4: NovaBone putty graft and PerioCol membrane placed 
with sutures

Figure 5: Six months follow-up healing
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be absorbed from the site in 3–5 days. The putty turns tan 
in color after sterilization.

The putty format allows easier manipulation due to its 
ready-to-use format. NovaBone is available in various 
delivery systems as shells, cartridges, and syringes of  
various sizes with benefits of  consistent and reliable bone 
regeneration. NovaBone putty demonstrates superior 
performance characteristics that are a result of  multiple 
physical and chemical interactions: “Osteostimulation.” 
Putty has been approved by Food and Drug Administration 
and CE dental indications in 2007. NovaBone putty is 
the first synthetic material that required no handling or 
manipulation and the first to be available in a significantly 
simplified cartridge delivery system. CPS putty minimizes 
graft wastage and reduces chair-side time. CPS putty belongs 
to the class of  bioactive regenerative materials that act as 
an osteoconductive scaffold as well as interacts with the 
surrounding tissues and imparts an osteostimulatory effect. 
Moreover, CPS putty is not osteoinductive but a number 
of  in vivo studies have demonstrated an accelerated bone 
formation with CPS particles. Furthermore, the viability 
and proliferation potential of  osteoblasts have been 
shown to be exemplified in the presence of  CPS particles. 
These CPS particles contain an increased osteocalcin and 
alkaline phosphatase levels providing a favorable site for 
bone formation. Osteostimulation is an active process, and 
CPS dental putty acts as a bone matrix and encourages 
differentiation of  new bone cells at the site. Hence, bone 
regeneration is hastened by the action of  osteostimulation 
and osteoconduction with simultaneously increasing the 
resorption rate of  the graft material.[18-22]

PerioCol is a collagen membrane which is widely used 
in regenerative procedures. It contains abundant of  
collagen fibers and fibroblasts which aids in healing and 
regeneration.

CONCLUSION

Application of  the regenerative procedures in the 
apicectomy by NovaBone putty and PerioCol collagen 
membrane helps in better healing after the endodontic 
surgery as shown in our study. Hence, combination of  the 
materials is recommended for better outcome rather than 
application of  individual material. Six months follow-up 
showed adequate amount of  bone fill.
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