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ABSTRACT: 

Traumatic injuries take place in almost 25% of the children between age of 8 and 10. It is really important the 

medical intervention to be in time for better prognosis and clinical results. 

In the current clinical case of complicated crown-root fracture a decision of reattachment technique was taken 

for the restoration of the tooth, since the patient provided the fractured fragment. The choice of this clinical 

approach was provoked by patient’s preference of fast and esthetic result. The best way to achieve this was to 

reattach the fragment supported by fiber post build-up which provided good outcomes in short term and 

relatively high retention of the restoration. The tooth was endodontically treated in advance.  
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INTRODUCTION: 

Almost 1/4
th

 of the children before 14 

years experienced traumatic injuries. The 

peak for traumas is between 8 and 10 years 

of age and usually the affected teeth appear 

to be the central permanent maxillary 

incisors (1). The ratio of the injured boys 

and girls is 2:1 (2). One of the most 

common predisposing factors for trauma is 

the overjet and its severity. The risk of 

traumas of the maxillary incisors increases 

twice in cases with 3-6 mm overjet 

compared with cases of 0-3 mm (3). Other 

predisposing factors appear to be Engel 

class I and II deformations, rotated teeth, 

children with cerebral paralysis, 

myasthenia gravis, children with epilepsy, 

Dentinogenesis imperfecta (4). In 

permanent dentition traumatic injuries of 

the hard tooth tissues are more often than 

traumas of periodontal apparatus. 

Complicated fractures are defined those 

which involve the enamel, dentin and the 

pulp tissue. It is related to pulp rupture and 

eventually contamination from the oral 

environment. The healing process is not 

possible to happen without medical 

intervention. Its absence leads to pulp 

necrosis which can be easily infected by 

the bacteria. The inflammation process 

may progress to the underlaying 

periodontal tissues and bone forming 

abscess. Crown-root fractures are relatively 

often in the maxillary frontal teeth in 
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children (5). The complexity of 

complicated crown-root fractures, which 

require proper endodontic treatment 

followed by reliable restoration, happen to 

be a real challenge for the dentists (6). In 

certain cases the dentists have the 

opportunity for reattachment of the 

fractured fragment of the tooth by using 

the contemporary adhesive systems and 

composite resin materials (7). It is good for 

the patients to know that the fractured 

fragment may be reattached if it is well 

preserved and not dehydrated (the 

fragment must be stored in saline, milk or 

saliva). It is recommended to search for a 

dentists as soon as possible after the 

trauma happens. The fragment can be 

reattached with flowable composite or with 

light-curing glass ionomer cement. This 

way an excellent esthetic  result may be 

achieved  (8,9). This method can be used 

in cases where the fracture involves almost 

the entire clinical crown (fourth class 

defect) (10). Vertical canal technique 

requires the fractured fragment to be 

cleaned and treated for 20 seconds with 

37% orthophosphoric acid afterwards as 

well as the remaining apical part of the 

tooth. After rinsing and drying of the both 

parts of the tooth the bonding agent is 

applied and spread well with slight air flow 

for 10 seconds. The reattachemnt of the 

fractured fragment is achieved with low 

viscosity flowable composite. After fixing 

the fragment on the vestibular surface two 

vertical grooves must be made with depth 

and width of 2 mm. The easiest way this 

can be done is by using a round burr with 

diameter of 2 mm. Two fiber posts are 

cemented in the grooves with adhesive 

dual-polymerizing cement. The excess 

composite is wiped out followed by 

polishing (11). The direct fiber post build-

ups take place in cases where the 

remaining hard tooth tissues of the crown 

are insufficient (12). In cases with 

complicated crown-root fractures, fixing 

the fractured fragment may be a temporary 

alternative, until the child reaches a 

relative stability of the marginal gingiva  

(13). In addition this clinical approach 

provides good conditions for formation of 

new epithelial attachment (6,14,15). The 

technique is fast and provides reliable 

restoration of the normal shape and color 

of the tooth as well as its function 

(14,16,17).  

CASE REPORT: 

For the fractured lateral incisor restoration 

a combination of techniques was used – 

fiber post build up after endodontic 

treatment, preparation of vertical groove 

on the palatal surface of the fractured 

fragment and its fixation with adhesive 

systems and flowable composite to the 

remaining root. There is lack of evidences 

about long-term results of this technique. 

However it achieves excellent esthetics and 

functional results way faster requiring no 

indirect restoration made by dental 

technician. 

A 16-year-old child came into the office 

with strong pain from crown-root fracture 

on tooth 22 (Fig. 1). The reported reason 

for the trauma was a school scuffle. CBCT 

was made on the maxilla for better 

diagnosis and to establish other 

complications eventually. 
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Fig. 1.  Initial situation. 

 

The clinical decision for temporary 

restoration of the tooth was taken using the 

available fragment which was removed 

atraumatically. That way an excellent 

esthetic result would be achieved (Fig. 2). 

 

 

Fig. 2. Crown-root fragment. 

 

Due to the fracture’s depth and the 

impossibility of using rubber-dam, a cotton 

rolls, OptraGate and good aspiration 

system was used for isolation tools. An 

infiltrative anaesthesia was used – 

Articaine 4% and vital extirpation of the 

pulp was performed after the fragment 

removal. (Fig. 3).  
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Fig. 3. Vital extirpation on tooth 22. 

 

After irrigation with 5,25% hypochlorite 

the working length was set. The 

mechanical process was performed with 

ProTaper Next – X1, X2 and X3, followed 

by irrigation with hypochlorite and 

Metronidazole 500mg/100ml solution. The 

root canal was obturated with master pin 

technique (AH+ sealer and gutta-percha 

pin) followed by a control radiograph for 

the filling assessment. (Fig. 4).  

 

 

Fig. 4. Control radiograph. 

For the retraction of the soft tissues a 

gingival cord #1 was used moisture with 

haemostatic agent. The preparation for the 

post was made at 2/3rds of the root’s 

length and fiber post - TokuPost 15R/0,75 

was placed. A previous check-up of the 

depth was performed with special 

calibrator, which provided a clean fiber 

post’s surface. (Fig. 5). 
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Fig. 5. Check-up of the root canal preparation. 

 

For the adhesive protocol a 39% 

orthophosphoric acid was applied in the 

root canal and the remaining hard tooth 

tissues for 15 seconds. For the post 

cementation Tokuyama Universal Bond 

and Estecem II dual-cement were used 

(Fig. 6). 

 

Fig. 6. Orthophosphoric acid treatment of the root canal and hard tooth tissues. Cemented 

fiber post. 

A minimal build-up was performed with 

Tokuyama Estelite Asteria – A2B 

composite (Fig. 7). The fractured fragment 

was reattached to the build-up after 

previous gliding of the sharp edges, 

treatment with 39% orthophosphoric acid 

and self-etching adhesive Tokuyama Bond 

Force II. The cementation was achieved 

with low viscosity ligh-curing flowable 

composite – Estelite Universal Flow High 

A2. After the restoration an occlusion 

check-up was made – a necessary 

adjustment was performed, followed by 

polishing (Fig. 8). 
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Fig. 7. Direct build-up with fiber post. 

 

 

Fig. 8. Reattached tooth fragment. Final restoration. 

DISCUSSION: 

 

Almost 20 to 48% of the children under 18 

experienced traumatic injuries on the 

frontal teeth (18 - 26). In boys traumas are 

observed twice as often as in girls. This 

can be explained that the daily activities of 

the boys involve more dangerous sports 

such as cycling, fighting sports etc. (27). 

The distribution of traumas in both genders 

was reported by other literature sources (28 

- 30). 

A Norwegian study examined traumas 

among 7-18-year-old children and reported 

that almost half of them happened during 

the children’s spare time while playing 

(28,31). In other study from 2007 was 

reported that reason for traumatic injuries 

among 9-12-year olds was violence 

(42,5%), followed by car accidents 

(24,1%) collision with other people or 

inanimate objects (16,0%) and falling 

accidents (9,1%) (29). Other survey 

reported that the most common reason for 

dental trauma in 2 to 17-year-old children 

was falling accidents (89%), while the 

compromised esthetics was the most 

common reason for the dental visitation 

(48%) (32).  

The crown fractures represent around 26%-

76% of all traumas observed in the 

permanent dentition, and 0,3%-5% were 

crown-root fractures (28,33). The children 

and adolescences are predisposed to 

traumas of hard tooth tissues. In other 

study 8,5%-34,5% were reported as 

complicated fractures from all registered 

traumas (32, 34 - 36). From permanent 

teeth 49% experienced uncomplicated 
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fracture involving only the enamel and the 

dentin. A pulp therapy (from pulpotomy to 

vital extirpation and root canal treatment) 

was established in 46% of the cases of 

traumatized permanent teeth (28,32).  

The restoration of crown root fractures 

involving the tissues below the gingival 

margin and sometimes the bone is quite 

major problem the dentists must manage 

with. There are several clinical approaches 

based on the amount of fractured hard 

tooth tissues that the dentists may choose 

from (37,38).  

The reattachment of fractured fragment 

tends to be an option of choice when 

restoring traumatized teeth. In some 

clinical cases it overwhelms the resin 

composite restorations (39,40) but does not 

provide good long-term outcomes (14,41). 

This technique can be used for restoration 

of complicated and uncomplicated crown 

and crown-root fractures (41,42). For 

better prognosis and esthetic results the 

fractured fragment must be kept in 

moisture solutions such as milk, saline or 

saliva until the medical intervention. The 

usage of fiber posts has its advantages 

showing better outcomes concerning the 

retention, longevity of the build-up and the 

esthetics. Fiber posts show similar 

modulus of elasticity to the dentin 

structure, with specific flexibility they 

prevent of future root fractures and early 

loss of the tooth. The contemporary 

adhesive systems provide the best retention 

for the build-up and allow less invasive 

preparation (43). Recent studies report that 

use of resin cements provide better 

retention and less micro leakage. In 

addition they achieve high bond force to 

the root in short term (44 - 47).  

CONCLUSION: 

In the current clinical case the 

reattachment techniques provided excellent 

esthetics, stability of the restoration and 

good conditions for the healing processes 

in the partially affected periodontal 

apparatus. This direct method of 

restoration is cheaper compared to indirect 

restorations and implant treatment. The 

procedure is well-accepted by the patient, 

takes less clinical time and achieves fast 

esthetic results in the frontal area of the 

dentition. 
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