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Objectives Root fracture occurs less frequently in comparison with other traumatic dental injuries, and accounts for 
about 0.5%-7% of all dental injuries in permanent dentition. Complications associated with root fracture include pulp 
necrosis, root resorption, and pulp canal obliteration. Maintaining tooth vitality is the mainstay of treatment of 
horizontal root fracture in permanent teeth.   
Case In this study, a clinical case of horizontal root fractures in the middle third of maxillary right and left central incisors 
(teeth #11 and #21) of an 8-year-old girl is reported. The patient was followed-up for 3 years. The treatment plan was 
watchful waiting and after 3 years, the vitality tests were still positive, and no pathology was detected on control 
radiographs. 
Conclusion Careful clinical examination, accurate diagnosis, and regular radiographic follow-ups are necessary for 
efficient treatment and successful outcome of teeth with horizontal root fractures. 
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Introduction 

Root fracture occurs less frequently in comparison with 

other dental injuries, and accounts for 0.5%-7% of all 

dental injuries in permanent dentition. Falls, fights, or 

sport accidents are among the most common causes of 

root fractures.
1
 Root fractures most commonly occur in 

the age of 11 to 20 years, and maxillary central incisors 

are affected in 75% of the cases.
2
 Horizontal root 

fractures are commonly located in the middle third of the 

root.
3
 

Root fractures are generally detected immediately after 

injury; but in some cases, they are identified following 

routine clinical or radiographic examinations.
4
 Based on 

a previous study, during horizontal root fracture, coronal 

fragment may be displaced in different directions. 

Generally, repositioning of the coronal fragment is the 

first step in treatment of a fractured root.
3
 

Root fracture complications include pulp necrosis, root 

resorption, and pulp canal obliteration. Clinical 

management and regular patient follow-ups are necessary 

to achieve treatment success.
5
  

This study reports two horizontal mid-root fractures in 

the right and left maxillary central incisors of an 8-year 

old girl, which were treated by repositioning and 

fixation. Optimal healing was noticed at the 3-year 

follow-up examination.  

 

Case 

An 8-year old girl with a chief complaint of displacement 

of maxillary central incisors (teeth #11 and #21) 

secondary to trauma presented to the Pediatric 

Department of School of Dentistry, Azad University of 

Medical Sciences. The patient reported trauma to her 

face 10 days earlier. She had fell and hit the ground. 

Radiographic examination indicated horizontal root 

fractures, and a distinct radiolucent line separating the 

root fragments in the middle third of both maxillary 

central incisors was also evident. Clinical examination 

revealed palatal displacement and pathological mobility 

(grade I of Miller’s classification
6
) of both maxillary 

central incisors. There was no tooth discoloration or 

tenderness or pain on percussion or palpation. Soft tissue 

examination revealed no sign of a sinus tract. Vitality 

tests of the teeth were positive for electric pulp test and 

cold test.  

Both right and left central incisors were repositioned, and 

the teeth were splinted to the lateral incisors using #14 

stainless steel wire and composite resin for 4 weeks 

(Figure 1). 

The treatment plan was watchful waiting; therefore, 

endodontic treatment was not performed for the teeth 

with horizontal mid-root fracture. 

Regular follow-ups (clinical examination and bisect 

radiographs) were scheduled every 1 to 2 months. One-

year radiograph of the teeth showed trabeculation at the 

fracture lines of the teeth, indicating hard tissue 

formation and preservation of pulp vitality in both 

fragments. After 3 years, the vitality tests were still 

positive and no pathology was found on control 

radiographs (Figure 2). 
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Figure 1-(a) Palatal displacement of right and left maxillary 

central incisors. (b) Repositioned and splinted teeth 

 

 

 
 

Figure 2- Periapical radiographs in the follow-ups: (a) 2 weeks after 

trauma, (b) 1 month after trauma, (c) 18 months after trauma, (d) 3 

years after trauma 

 

 

Discussion 

Various etiologies have been described for root fractures 

such as motor vehicle accidents, sport injuries, violence, 

or malocclusion.
7, 8

 Anterior region of the maxilla 

(central incisors with completely formed roots) is the 

most common site of horizontal root fracture. Pulp, 

dentin, cementum, and periodontal ligament are involved 

in root fractures. Healing of horizontally fractured roots 

occurs in 74% of all cases with this type of injury.
9, 10

 

The initial supportive treatment consists of immediate 

repositioning of the displaced fragment and its 

stabilization with a passive splint. Also, the displaced 

fragment should be assessed radiographically.
11

 In the 

case presented in this study, the patient reported trauma 

to her face 10 days earlier, although the teeth were 

repositioned and splinted using a semi-rigid wire for 4 

weeks based on previous studies.
12-14 

In this type of fracture, the risk of damage to the pulp is 

lower in comparison with other dental traumatic 

injuries.
11

 The pulp response during the healing process 

often includes pulp canal obliteration or pulp necrosis.
3
 

The pulp survival is not affected by the location of root 

fracture line
12

  although the diastasis between the 

fragments plays a major role in pulpal necrosis.
15, 16

 The 

greater the displacement of the coronal segment, the 

higher the risk of coronal segment pulp necrosis because 

of the higher risk of impaired blood supply.
17 

Prognosis of teeth with horizontal root fractures depends 

on the extent of displacement of the coronal segment, the 

extent of fracture line, the occlusion, the pulp tissue 

status, and the general health status of the patient.
15-18 

According to the classification of Andreasen and 

Hjorting-Hansen for fracture healing, the healing process 

can occur in four different types
12

: 

1. Healing with hard tissue fusion  

2. Interposition of connective tissue   

3. Interposition of connective tissue and bone   

4. Formation of granulation tissue which is seen 

following pulp necrosis.  

According to previous studies, in most cases, pulp 

remains vital and there is no need for endodontic 

treatment
4, 5

; therefore, endodontic treatment was not 

performed for the teeth with horizontal mid-root fracture 

in this study. Watchful waiting strategy was chosen as 

the treatment plan followed by initial repositioning and 

splinting. 

In our case, healing occurred gradually by the formation 

of hard tissue at the fracture line; thus, it may be 

concluded that long-term follow-up is important for 

patients with injuries since pathological changes may 

occur after several years following injury. At least one 

year of follow up
14

 to maximum 4 years of follow-up has 

been recommended in order to monitor the pulpal status 

of fractured roots.
13, 17

 In this study, the patient was 

monitored clinically and radiographically for 3 years in 

order to assess pulpal status because of the possibility of 

pulpal necrosis due to pulp infection, which would 

jeopardize tooth survival.
13

    

 

Conclusion 

Careful clinical examination, accurate diagnosis, and 

regular radiographic follow-ups are necessary for 

efficient treatment and successful outcome of teeth with 

horizontal root fractures.  
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