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Cracked tooth and endodontic-periodontal lesion: 2-years 
follow up of a conservative treatment
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Introduction

Endodontic-Periodontal Lesions (EPL) may occur in acute or 
chronic forms, can compromise patients with or without peri-
odontitis and occur clinically when there is simultaneous com-
bination of pathological conditions through communication of 
periodontium and dental pulp in anatomical or pathological 
(cracks or root fractures) forms [1,2]. Among signs and symp-
toms are deep periodontal pocket or bone resorption in the api-
cal or furcation region, spontaneous or stimulated pain, puru-
lent exudate, tooth mobility, and negative or altered response 
to vitality test [3].

There is no consensus regarding therapeutic options, but 
challenge is preserving the tooth in oral cavity in healthy con-
ditions and eradication of infection in periodontal tissues and 
root canals [3,4]. Tooth and periodontal commitment degree 
have direct impact on its prognosis and treatment, such as pres-
ence of fractures, cracks and perforations, presence or absence 
of periodontitis and the extent of periodontal destruction [3]. 

As well as EPL, cracked tooth present difficult prognosis due 
to lack of definitive method of establishment how far the micro-
cracks has progressed [4,5]. Multiple factors such as excessive 
bite force and thermal cycling can cause cracked tooth extend-
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ing from occlusal surface without separation of tooth frag-
ments or damage the tooth structure [6,7]. Diagnosis is huge 
important and based on clinical symptoms including spontane-
ous, cold irritation and bite pain [8]. Rehabilitation of heavily 
damaged tooth poses a challenge to clinicians [9]. Intra coronal 
strengthening of teeth is a promising treatment option, particu-
larly in posterior teeth where the stresses generated by forces 
of occlusion can lead to the fracture of unprotected cusps [10]. 
Efficient restorative materials also help to increase their survival 
and prevent tooth loss and additional costs [9].

The purpose of the present study is to report diagnosis and a 
conservative management option of a cracked tooth combined 
with endodontic-periodontal lesion.

Case report

This case report has been written according to Preferred 
Reporting Items for Case reports in Endodontics (PRICE) 2020 
guidelines [11].

Patient consented to the publication of the case. A 34-year-
old female patient presented to the Dental School of Presidente 
Prudente with a chief complaint of pain and edema in the man-
dibular right first molar region. She reported suffered a fall from 
a bicycle approximately five days before these symptoms and 
had taken anti-inflammatories (nimesulide) and analgesics (di-
pyron) prescribed by the doctor who provided emergency care 
to relieve the symptoms related to the fall.

Regarding dental history, patient reported she has routine 
appointments annually to certify her oral health and had fin-
ished orthodontic treatment with clear aligners about 3 months 
before. She was using orthodontic containment (acrylic plate) 
in both arcades. She also reported that she was going through 
a phase of professional changes that was making her anxious 
and that she was experiencing nocturnal tooth clenching. She 
felt that there was stronger contact on the mandibular right 
first molar, but that since she is a dentist, she was following the 
symptoms before looking for the professional again.

Upon clinical examination, it was observed extra oral edema 
in the right mandibular region (Figure 1A) and intraoral edema 
in the apical region of the mandibular right first molar. Tooth 
had a composite resin restoration with darkened margins but 
no evidence of active caries, did not respond to the cold ther-
mal test and responded positively to the vertical and horizontal 
percussion tests. Radiographic analysis revealed a radiolucent 
area in the furcation region (Figure 1B). Endodontic diagnosis 
was acute periapical abscess in stage II.

After patient have signed the consent form for the treat-
ment, emergency care was performed by an endodontist: ab-
scess drainage after crown opening, formocresol-based intra-
canal medication and double provisional restoration (Coltosol 
and glass ionomer cement). Abscess drainage concurrently 
occurred by periodontal pathway. Patient was instructed to 
perform warm water homemade mouthwashes and was daily 
monitored for infection control certification. Orthodontic con-
tainment was suspense. It was prescribed antibiotic (azithromy-
cin 500 mg for 5 days) and analgesic (paracetamol 750 mg) for 
3 days.

After 3 days, it was observed an improvement in extraoral 

edema (Figures 1C and D), but there was recurrence of purulent 
secretion in gingival sulcus after 1 week. Specialist suspected 
periodontal involvement combined to endodontic lesion and 
referred the patient to a periodontist that observed presence 
of a deep periodontal pocket (6 mm) on the buccal surface of 
the lower right first molar. Subgingival Scaling and Root Planing 
(SRP) was performed (9-10 Gracey curette), followed by subgin-
gival irrigation with tetracycline solution at 10 mg/ml. At that 
time, the formocresol-based intracanal medication was also re-
newed by the endodontist and with EPL diagnosis, amoxicillin 
500 mg associated with metronidazole 250 mg was also pre-
scribed for 7 days.

Due to excellent general oral health condition of the patient 
and history of nocturnal tooth clenching, the professionals sus-
pected that there was some tooth crack involved in this acute 
pathology, allowing the communication between the end-
odontic and periodontal lesions. A tomography was requested 
(Figure 2) but it only confirmed endodontic and periodontal in-
volvement and did not the presence of coronal or root cracks. 
Presence of the cracks was clinically confirmed in the distal re-
gion of the crown and on the floor of the pulp chamber (Figure 
3) with clinical microscope aid in the next appointment when 
the endodontist performed the instrumentation of the root ca-
nals and completely removed the composite resin restoration. 

Endodontic reciprocating instrumentation was performed 
followed by irrigation solution agitation easy clean protocol (Ta-
ble 1). After 2% chlorhexidine 2% kept for 5 minutes, intracanal 
medication of calcium hydroxide, iodoform and propylene gly-
col for 14 days, it was double sealed again. After clinical silence, 
definitive obturation was performed with gutta percha cones 
and endodontic sealers (Sealapex).

Definitive tooth restoration with ceramic-based overlay was 
planned. To reinforce the tooth structure due to the presence of 
cracks, a high-resistance polyethylene tape and dentin seal with 
flow resin was performed in the region of the floor of the pulp 
chamber (Figures 4 and 5). Occlusal adjustment was performed. 
At this time, the patient reported that she was no longer going 
through the anxiety phase and the nocturnal clenching of teeth 
had disappeared. 

Patient was satisfied with the treatment performed and has 
attended follow-up consultations every 6 months (24 months 
for now after finishing rehabilitation phase) to monitor the 
tooth due to the presence of the cracks with a sensitive progno-
sis. Teeth did not move despite the using suspense of the orth-
odontic containment. Considering good results obtained with 
this conservative treatment, it was considered well-successes. 

Discussion

In the reported case, patient used anti-inflammatory drugs 
after the bicycle fall. It can be inferred that these drugs reduced 
their immune defense capacity and that the pulp already affect-
ed by excessive occlusal forces due to nocturnal tooth clenching. 
Pulp commitment after occlusal disfunctions can occur asepti-
cally due to damage of apical blood vessels which may follow to 
necrosis [12]. In this case, the infection can affect periapical tis-
sues due to a host defense inability to stop the microorganism 
invasion [13-15]. In this context, previous studies demonstrated 
prolonged use of corticosteroids accelerates pulp necrosis and 
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Table 1: Easyclean disinfection protocol.

Solution Frequency Time

2.5 % sodium hypochlorite 3 times 20 seconds

Trisodium ethylene diamine tetra acetic acid 3 times 20 seconds

Saline 3 times 20 seconds

Figure 1: Extraoral and intraoral clinical and radiographic images. Edema in the right man-
dibular region (A) and periapical radiography with radiolucent area in the furcation region 
in the initial appointment. After 3 days of the abscess drainage, it was observed an im-
provement in the extraoral edema (B) and periapical radiography did show similar char-
acteristics of the initial one. Clinical microscope image (C) showing a crack in the pulpal 
floor and photographic image (D) showing the buccal and distal cracksafter completely 
composite resin restoration removal and instrumentation of the root canals.

modifies bone loss in rat-induced apical periodontitis [16]. Os-
teopenia and immunosuppression caused by steroids use in the 
presence of a periodontal pathogens may also be an aggravat-
ing factor in periodontitis [17].

Acute apical abscess is an inflammatory reaction where lipo-
polysaccharides and lipoteichoic acid are endotoxins released 
during bacterial multiplication or death that lead to periapical 
bone resorption [18-27]. Although broad-spectrum antibiotic 
was used in the patient dental emergency care, the infection 
persisted after few days probably due to the presence of this 

endotoxins and biofilm protection in periapical and periodontal 
tissues. Lipoteichoic acid present could favored bacterial adhe-
sion by acting to form bacterial biofilms and consequently in-
creased the bacterial resistance to antibiotic used [18,24-26]. 
After subgingival SRP, new endodontic instrumentation, and 
second round prescription of systemic antibiotics, infection was 
solved. It has been demonstrated systemic administration of 
amoxicillin and metronidazole combined with SRP to treat se-
vere periodontitis in young patients in a challenging condition 
promoted a beneficial change in the microbiome and remains 
the most effective therapy [28,29].

Figure 2: Tomographic image confirming the endodontic and periodontal involvement of the lesion.
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Innovative technology use to help diagnosis and facilitate 
the treatment of cracked tooth has been reported in other clini-
cal reports [6,30]. In the present case, definitive restoration of 
the tooth with ceramic-based overlay combined with a tooth 
structure reinforcement with high-resistance polyethylene tape 
sealed with flow resin in the pulp chamber floor was proposed 
as conservative but effective treatment. It has demonstrated 
good results after 2 years. Similarly, Mahgoli et al. [6] suggested 
this technique for restoration and preservation of teeth with 
transverse cracks involving the pulp chamber floor with main 
advantage of postpone or avoid tooth extraction [6]. Also, it 
impedes crack propagation and splitting of the tooth for up 10 
years [6].

It can be concluded correct diagnosis and a conservative but 
well-planned and -executed treatment of a compromised tooth 
by cracks can have good results even endodontic-periodontal 
lesion is present.
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