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Ab s t r Ac t
Introduction: This case illustrates the healing of large trauma-induced periapical mandibular and maxillary pocket cysts in a 16-year-old female 
patient after a nonsurgical endodontic treatment. Dental pulp infection might be the result of tooth decay, trauma, and operative dental 
procedures. Pulp infection generally leads to the total pulpal necrosis. It stimulates the development of an immune response in the periapical 
region leading to the growth of periapical lesions with periapical bone resorption. Taking into account the crucial role of the microorganisms 
occupying the root canal in initiating and sustaining periradicular lesions, nonsurgical root canal treatment and proper infection control should 
be rule in the management of apical periodontitis. The outcome assessment of periapical lesions is based on clinical and radiographic criteria.
Conclusion: In the present case, the CBCT periapical index was used to control bone healing and concluded that the lesion is considered “healing 
in progress.” This case confirms that even large periapical lesions could respond favorably to a well-performed nonsurgical root canal treatment.
Keywords: Cone beam computed tomography, Dental trauma, Monitoring, Cone beam computed tomography peri apical index, Periapical 
periodontitis, Pulp necrosis, Root canal treatment.
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Ke y Me s s Ag e s 
• Proper infection control should be the basis for the management 

of apical periodontitis.  
• Even large periapical lesions could respond favorably to a well-

performed nonsurgical root canal treatment.

In t r o d u c t I o n 
Periapical lesions, generally described as apical periodontitis, are 
mostly caused by bacterial elements originating from the infected 
endodont. This infection generally leads to total pulpal necrosis. 
Mixed anaerobic Gram-negative bacteria often predominate in 
root canals of teeth with pulp necrosis and periapical lesions.1 
Bacterial endotoxins stimulate the development of an immune 
response in the periapical tissues. The interaction between 
microbial factors and host immune response results in periapical 
bone resorption and induce obvious radiographic apical changes 
thus creating a periapical lesion.2 Asymptomatic periapical 
periodontitis are often diagnosed during routine radiographic 
examinations in case periapical radiolucencies are present. They 
are usually classified into periapical granulomas, radicular cysts, 
and others lesions according to their histological structure.3

Periapical cysts are a direct consequence of asymptomatic 
apical periodontitis. According to clinical evidence, lesions that 
are larger in size are most likely to be radicular cysts. Tradi-
tionally, the definitive diagnosis of periapical lesion depends 
on histopathological examination of the tissues. There are two 
different categories of periapical cysts. Periapical pocket cysts are 
identified with an epithelium-lined cavities that are open to the 
root canals. Periapical true cysts are distinguished with cavities 
completely enclosed in the epithelial lining. More than half of the 
cystic lesions are true apical cysts.4

Given the crucial role of the microorganisms occupying the root 
canal in initiating and sustaining periradicular lesions, nonsurgical 
root canal treatment and proper infection control should be the 
basis for the management of apical periodontitis.2 

This case illustrates the healing of trauma-induced periapical 
mandibular and maxillary pocket cysts in a 16-year-old female 
patient after a nonsurgical endodontic treatment.

cA s e re p o r t 
A 16-year-old girl was referred to the department of Conservative 
Dentistry and Endodontics for a purely aesthetic purpose of 
consultation (intrinsic dyschromia of the tooth 21). The patient’s 
medical history revealed a trauma at the age of 8 years resulting in 
a crown fracture of the upper left central incisor.

The clinical examination revealed two fistulas related to the 
tooth 21 and the tooth 41. A dyschromia and a composite resin 
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restoration at the distal edge and a poorly sealed access cavity 
were noted on the tooth 21 (Fig. 1). Preoperative maxillary and 
mandibular radiographs with gutta percha cones in the sinus tracts 
revealed an extensive periapical radiotransparent lesion around 
the apices of the tooth 21 and tooth 22. Another radiolucent lesion 
extended to the apical region of the 31, the 41, and the 42 was 
also noted (Figs 2 and 3). All the previously mentioned teeth did 
not respond to the vitality test. Axial percussion and buccal apical 
palpation were slightly sensitive on 21, 22, 31, 41, and 42. Diagnosis 
of asymptomatic apical periodontitis was established.

Pretreatment CBCT showed an Estrella PAI score 5D for the 
mandibular lesion with cortical expansion and a major diameter of 
16.78 mm (Fig. 4), and a PAI score 5D for the maxillary lesion with 
also cortical destruction, apical root resorption of 21, and a major 
diameter of 17.81 mm (Fig. 5).

Preoperative cone-beam computed tomography also revealed 
a decreased bone density in the mandibular and maxillary lesions 
compared with adjacent normal bone (Figs 6 and 7).

Thus, the primary treatment plan involved nonsurgical root 
canal therapy. At the first appointment and after rubber dam 
isolation, access cavities were correctly and respectively performed 
on the teeth 22, 31, 41, and 42. After radiographic determination of 
the working length, the root canal preparation was conducted using 
Protaper Next (Dentsply, Maillefer) up to X3 in the tooth 21 and up to 

X2 in the teeth 22, 31, 41, and 42. During sequential instrumentation, 
a copious irrigation with 5.25% sodium hypochlorite was frequently 
renewed. The final activation sequence was performed with an 
alternation of 5.25% NaOCl, 17% EDTA, and 5.25% NaOCl for 30 
seconds each.

During the preparation of the teeth 21, 41, and 31, an over 
instrumentation was performed using a 10/100-diameter K file. A 
sallow-colored suppurative fluid discharged through the canals. 
Calcium hydroxide was given as intracanal medicament and the 
coronal access cavities were temporarily sealed. One week later, all 
teeth were asymptomatic. The canals were once again debrided, 
dried, and then obtured with gutta-percha and bioceramic sealer 
(totalFill, FKG) (Figs 8 and 9). A radiographic inspection of the length 
and density of the apical seal was performed. An intra- and extra-
coronal bleaching were applied to the central maxillary incisor using 
hydrogen peroxide (35%) to satisfy the patient’s aesthetic demand.

Follow-up visits were scheduled for months 3, 6, 12, 18, 
and 30. Clinical examinations revealed healthy soft tissues. The 
endodontically treated teeth were asymptomatic. Periapical 
radiographic examinations showed a progressive healing process. 
The outcome was classified mainly on the radiographic evaluation 
using CBCT PAI scoring system (Fig. 10). At the 30-month follow-up, 
CBCT showed an obvious reduction in the radiolucent areas, a clear 
disappearance of bone expansion and a significant trabecular bone 
formation around the treated teeth (Fig. 11).

dI s c u s s I o n
In the late 1980s, an agreement was reached with regard to the 
fundamental role of microorganisms in the genesis of periodontitis. 
Traumatic dental injuries represent possible pathways for bacteria 
to invade the pulp space and therefore could be worsened by pulp 
necrosis. Pulp necrosis may also be a result of the interruption of 
apical blood supply following luxation or avulsion, and subsequently 
lead to a significant damage of the apical periodontal ligament.5 
Bacteria from the gingival sulci or periodontal pockets may reach 
the necrotic pulp of apparently intact crowns of traumatized teeth 
through disrupted blood vessels of the periodontium and exposed 
cervical dentinal tubules.6 In this way, microbes can colonize root 
canals and the discharge of their toxins in the periapical tissues 
results in an immune response. This encounter with the defense cells 
intends to restrict the microorganisms and resist to their pervasion. 

Fig. 1: Preoperative photograph showing the discoloration of the tooth 
21 (left maxillary central incisor)

Fig. 2: Preoperative periapical radiograph showing the maxillary 
radiolucent lesion with gutta-percha cones inserted in the sinus tracts

Fig. 3: Preoperative periapical radiograph showing the mandibular 
radiolucent lesion with Gutta-percha cones inserted in the sinus tracts
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This fight generally results in the alveolar bone resorption via 
osteoclasts.2 

According to Fernandes,4 the preliminary clinical diagnosis of 
a periapical cyst can be made in front of a well-limited radiolucent 
lesion and delimited by a thin radiopaque line, involving one or 
more necrotic teeth, larger than 200 mm2 in size, and draining 
a straw-colored liquid. Whereas, Pitcher et  al.7 proved that the 
incidence of cysts has been reported to be 60–67% in lesions 
measuring 10–20 mm in diameter.8 In our case, the maxillary lesion 
is 17.81 mm wide and the mandibular one is 16.78 mm wide with 
displacement of the tooth 31. During the instrumentation of the 
teeth 21, 41, and 31, a clear straw-colored suppurative fluid was 
drained through both of the teeth 21 and 31. These lesions are most 
likely periapical cysts. 

Preoperative CBCT allowed to determine the teeth included in 
both periapical lesions, the anatomic complexity of the mandibular 
incisors, the exact limits of the lesion, and cortical expansion and 
destruction. Simon et al.9 showed that CBCT, thanks to its ability 

to distinguish between densities, can differentiate cysts from 
granulomas. The Misch bone density classification includes five 
density types.10 Each density type corresponds to a range of Hus. 
Indeed, D1 corresponds to values >1250 Hus, D2 to 850–1250 Hus, 
D3 to 350–850 Hus, D4 to 150–350 Hus, and D5 to <150 Hus.11 In 
the present case, the preoperative CBCT sagittal views revealed 
a decreased bone density. The mean values of the preoperative 
measurements of bone density (HU) showed −31.2 HUs and 101 
HUs for maxillary periapical radiolucencies, and 47 HUs for the 
mandibular lesion thus indicating a D5 nonmineralized bone 
according to the Misch bone classification. The preoperative mean 
value measurements for periapical maxillary and mandibular 
normal bone density were 818 and 1079.4 HU, respectively  
(Figs 6 and 7).

Apical periodontitis are known to represent an infectious 
and immune inflammatory process, characterized by a mixed 
and complex endodontic microbiota.2 Endodontic therapy is 
therefore mandatory to accomplish infection control. It aims 

Figs 4A to L: Pretreatment mandibular CBCT views sagittal CBCT slices of periapical bone degeneration caused by the mandibular lesion around 42  
(A, B), 41 (C), and 31 (D to J) successive axial CBCT slices showing bone degeneration caused by the mandibular lesion, the involved teeth (31, 
41, and 42) with a clear cortical expansion (arrow) and destruction with an Estrella PAI score 5D (L) Preoperative axial CBCT slices showing the 
complex anatomy of the mandibular incisors, (K) A sagittal CBCT slice showing a maximum diameter of 16.78 mm
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Figs 5A to M: Pretreatment maxillary CBCT views (A to C) CBCT Sagittal images showing bone degeneration caused by the maxillary lesion, an 
apical root resorption of the tooth 21 (yellow arrow) and buccal cortical perforation (blue arrow), (D) Sagittal image of periapical bone degeneration 
in relation with the tooth 22, (E to L) Axial maxillary CBCT slices showing the maxillary periapical lesion, the involved maxillary teeth (21 and 22) 
with clear cortical expansion and destruction, (M) Coronal CBCT views showing periapical radiolucency around the teeth 21 and 22 with periapical 
Estrella PAI score 5D and a maximum diameter of 17.81 mm

Figs 6A and B: Density measurement in the mandibular lesion before treatment Preoperative cone-beam computed tomography sagittal views 
showing a decreased bone density of the periapical radiolucencies [(B), 47.3 HU] compared with an adjacent normal bone [(A), 1079.4 HU]
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to eradicate microbial biofilms and byproducts, and prevent 
recolonization of the intracanal spaces in order to establish a 
favorable healing environment. Lin et al.12 specified that granulomas 
and radicular pocket cysts may cicatrize following nonsurgical 
endodontic therapy. However, apical true cysts may require surgical  
enucleation.

To increase the effectiveness of the root canal disinfection 
procedures, instrumental debridement must be sustained by 
a copious irrigation to eradicate necrotic tissues and biofilms 
from the uninstrumented areas. Irrigating solutions must create 
a vigorous current to reach the apical region of the canal, kill 
planktonic microorganisms, and cancel the debris out of the canal 
systems.13 Siqueira et al. reported that 1–5% sodium hypochlorite is 

the most potent in reducing endodontic infection. It is competent 
in dissolving organic components and unleashing biofilms. A 
frequent renewal of a sufficient volume of sodium hypochlorite 
is recommended.14 A rigorous disinfection protocol must be 
performed using NaOCI and EDTA 17% in the final rinsing. 

In the present case, over-instrumentation performed using 
10/100 K file enabled the drainage of the cystic fluid through the 
canal. It has been suggested that over-instrumentation to 1 mm 
beyond the apical foramen might induce an inflammatory reaction 
capable of deterioration of the epithelial cells and thus transforming 
the cyst to a granuloma.15

Calcium hydroxide was used as an intracanal antibacterial 
medication. A success rate of up to 80.8% has been reported 

Figs 7A to D: Density measurements in the maxillary lesion before treatment Preoperative cone-beam computed tomography sagittal view 
showing decreased bone density of periapical radiolucencies of the tooth 21, [(B) −31.2 HU] compared with adjacent normal bone [(A) 987.7 HU], 
Preoperative cone-beam computed tomography sagittal view showing decreased bone density of periapical radiolucencies of the tooth 22, [(D) 
143.0 HU] compared with adjacent normal bone [(C) 818 HU]

Figs 8A and B: (A) Working length determination radiograph, (B) Immediate postoperative periapical radiograph for the teeth 21 and 22 
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for endodontic treatment with calcium hydroxide on teeth with 
periodontitis. This can be explained by its excellent properties, 
namely its anti-inflammatory and antibacterial potential and 
its ability to neutralize acid products and to activate alkaline 
phosphatases. These properties enable it to promote mineralization 
and to guarantee a favorable environment for bone healing.4 
The 3D endodontic filling is fundamental in the healing of apical 
periodontitis. It minimizes apical percolation and coronal leakage.16

The outcome assessment of periapical lesions is based on 
clinical and radiographic criteria. A long-term follow-up ranging 
from 2 to 10 years is mandatory to assess the healing of periapical 
lesions.17

The European Society of Endodontology recommends to 
supervise the recovery or persistence of apical periodontitis 
through the evaluation of periapical status.18 In the present clinical 
case, periapical radiographs were used to assess the healing  
process of periapical lesions at 6, 12, and 18 months. At the 
6-month follow-up, the size of both lesions decreased, the radi-
odensity within the lesions changed, and the trabecular bone 
began to appear. CBCT is more efficient in appraising periapical 
lesions healing. It has the advantage of providing images in the 
coronal and axial planes that are not available with periapical 
radiographs providing only 2D views. It allows to accurately 
measure the volume of periapical bone lesions, thus allowing a 

Figs 9A to C: (A) Radiographic working length determination, (B and C) Postoperative periapical radiograph of the teeth 31, 41, and 42

Figs 10A to H: 6- ,12-, and 18-month control of the maxillary and the mandibular lesions using digital periapical radiographs (A) Immediate 
postoperative periapical radiograph of the teeth 21 and 22, (B) Periapical radiograph at 6-month follow-up of the teeth 21 and 22, (C) Periapical 
radiograph at 12-month follow-up of the teeth 21 and 22, (D) Periapical radiograph at 18-month follow-up of the teeth 21 and 22, (E) Immediate 
postoperative periapical radiograph of the teeth 31, 41, and 42, (F to H) Periapical radiographs at 6-, 12-, and 18-month follow-up of the teeth 
31, 41, and 42
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careful assessment of volumetric changes of periapical lesions 
after endodontic treatment.19

In the present study, the CBCT periapical index was used to 
score the lesions.20 Indeed, this score was calculated by analyzing 
the lesion in its 3D to control bone healing. After endodontic 
treatment, periapical lesions passed from a CBCT PAI score 5D to 
a CBCT PAI score 2 around 21 and score 1 for 22 and from a PAI 
score 5D to score 0 for 41, score 1 for 31 and score 2 for 32 at the 
30- month follow-up. Following the criteria defined by Friedman,21 

both lesions were considered “healing in progress.”
Zhang et al. concluded that the largest reduction in the size 

of periapical lesions takes place during the first year immediately 
following treatment. In the second year, the reduction speed is 
less than that noted in the first year post-treatment. For the same 
authors, the healing of apical periodontitis takes time and involves 
a dynamic and unpredictable process.22

co n c lu s I o n
In this case report, the complete bone healing of the lesions and 
the absence of clinical symptoms showed that even large periapical 
lesions could respond favorably to a well-performed nonsurgical 
root canal treatment. Patients should be regularly recalled to assess 
the healing process. 

or c I d
Najet Aguir Mabrouk  https://orcid.org/0000-0003-3586-6413
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