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ABSTRACT 
Objective: this study reports on an apexogenesis of a 9-year-old boy. After the patient had hit a car door in an 
accident, he fractured his crown and root. He then was referred to the Faculty of Dentistry, Ahvaz Jundishapur 
University of Medical Sciences after he had been visited by a general dentist for two months. Methods: having done 
dental radiography, it became clear that the tooth was immature. After an access cavity was prepared, vital pulp 
therapy was performed over tooth 8 using the apexogenesis technique and MTA. Results: the radiography and 
clinical results after following up for a period of 3, 6, 9, 12, and 24 months showed that the tooth was functioning 
normally and that it was growing and was complete, and the apex was formed. No further treatment was needed. 
Conclusion: considering the potential of recovering the vital pulp (vital pulp therapy) which is immature and suffers 
trauma, applying apexogenesis can be appropriate, even two months after the accident. 
 
Keywords: Apexogenesis, Trauma, Crown-Root Fractures, Pulpotomy 
 
INTRODUCTION 

Traumatic injuries to the teeth and their protective 
tissues usually occur among the young and may 
result in different injury problems from enamel 
fractures to avulsion with or without pulp 
involvement or bone fractures (1, 2). Crown-foot 
fracture is a type of dental trauma often caused by 
a strike which involves enamel, dentin, and 
cementum. This damage takes place in marginal 
gingiva and, depending on the pulp involvement, 
may be classified as complex or non-complex. 
Most of these injuries occur in permanent 
maxillary incisors before the root is completely 

formed and will result in pulp necrosis. Statistics 
show that crown-root fractures comprise 5 percent 
of dental trauma (2). 
The choice of treatment depends on the following: 
dental development stage, the period of time 
between accident and treatment (3, 4), 
simultaneous periodontal injury and restorative 
treatment plan (4). Vital pulp therapy (VPT) is the 
treatment chosen for traumatized teeth or for vital 
pulp teeth decayed and for open apexes with pulp 
exposure (5, 6). It is said that vital pulp therapy 
proves success for cases in which pulp has been 
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opened as a result of trauma (7). Currently, 
apexogenesis is a typical therapy technique used 
in treatment. Apexogenesis is the treatment for 
immature vital pulp teeth, which allows root 
development to continue and cause the apical area 
to close (8-10). The present study reports on the 
apexogenesis employed to treat a patient’s tooth 
with crown-root fractures (two months after the 
accident). 
 
Case report: 
In November 2012 (Aban 1391), a 9-year-old boy 
who hit a car door in an accident and fractured his 
teeth as a result, made a dental appointment. After 
performing a radiography (Figure 1), the tooth 
was restored with composite resin. Two months 
after the accident, he was referred to the 
Department of Endodontics, Faculty of Dentistry 
by another dentist. 

 
Figure 1: X-rays (radiographs) immediately after 
trauma 
There were no special diseases in the medical 
history of the patient (the patient's past history 
was noncontributory). Here is what was found to 
be normal from the clinical examinations: lymph 
nodes beneath the jaw and neck, eyes movements 
and vision, TMJ and jaw movement (jaw range of 
motion), and the range of mouth opening. In 
addition, the masticatory muscles were insensitive 
and did not lack movement. Also, no facial scare 
and asymmetry were observed. The Intraoral 
clinical examinations are as follows:  the patient 

was at the stage of mixed dentition, tissues were 
soft, had attached gingiva, the alveolar mucosa of 
the mandible and maxilla had a normal color and a 
normal appearance except for the areas of teeth 7 
and 8. The floor of the mouth and tongue were 
normal and the teeth 7 and 8 were restored with 
composite resin dental splint. Multiple caries in 
primary teeth, poor mouth sanitation and hygiene, 
the redness of the gums around the teeth 7 and 8, 
the increase in buccal pocket depth, the distal and 
palatal of tooth 8 with bleeding, the slight 
swelling of the gums surrounding tooth 8 and the 
gums adjacent to teeth 7 and 8 were observed 
(Figure 2 and Table 1). Furthermore, after doing a 
tooth vitality test over tooth 8, this tooth did react 
to cold test and EPT. The adjacent teeth (7, 9, 10, 
23, 24, 25, 26) had no sensitivity in the … test, 
reacted to the cold test and their movement test 
was negative. The following were found in the 
accurate periapical radiographic examinations: 
Incomplete teeth development of maxillary 
incisors, crown-root fracture of tooth 8 along with 
pulp involvement with the development of the 
fracture line to the bone crest and the composite-
resin splint of teeth 7 and 8 was observed (Figure 
3). 
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Figure 2: Examinations at the first dental appointment 
 
According to the clinical and radiographic 
examinations, crown-root fractures of tooth 8 
along with the pulp involvement appeared to be a 
definite diagnosis. Due to the teeth immaturity, 
vital pulp therapy was the first option to choose 
for treating tooth 8. Under anesthesia with 2% 
Lidocaine and 1.80000 epinephrine (Daroupakhsh, 
Tehran, Iran) and rubber dam isolation was 
performed on tooth 9.  After disinfecting the 
surface with 5.2% sodium hypochlorite, an access 
cavity from lingual was prepared (formed) for 
tooth 8. After that, the coronal pulp necrosis was 
confirmed. Despite the 5.2% anesthesia, the 
patient was in pain as reaching pulp was carried 
out. Coronal pulp was removed to the fracture line 
after the coronal pulp was washed with 5.2% 
sodium hypochlorite. The bleeding was slowly 
controlled after putting the sterile cotton 
moistened with 5.2% sodium hypochlorite and the 
blood clot was removed. Mineral Trioxide 
Aggregates (ProRoot MTA, Dentsply, Tulsa, OK, 

USA) powder was mixed with distilled water 
according to manufacturer’s instructions and with 
a thickness of 3 mm placed without pressure over 
the exposed clot-free pulpal wound, and then was 
controlled by radiography (Figure 4). 

 
Figure 3: Radiographs made two months after trauma– 
when referred to Department of Endodontics 

 
Table 1. Tests carried out at the first dental appointment. 
 

EPT Cold test Mobility Probing Percussion Tooth 
 - + WNL F:422       L:322 WNL #7 
- - Grade I F:235       L:234 + #8 
2 + WNL WNL WNL #9 
 - + WNL WNL WNL #10 
2 + WNL WNL WNL #23 
2 + WNL WNL WNL #24 
2 + WNL WNL WNL #25 
2 + WNL WNL WNL #26 
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Table 2: tests after 3 months 
EPT Cold test Mobility Probing Percussion Tooth 

3 + WNL WNL WNL #7 
- - WNL WNL WNL #8 
3 + WNL WNL WNL #9 
3 + WNL WNL WNL #10 

Table 3: tests after 6 months 
EPT Cold test Mobility Probing Percussion Tooth 

3 + WNL WNL WNL #7 
- - WNL WNL WNL #8 
3 + WNL WNL WNL #9 
3 + WNL WNL WNL #10 

 

 
Figure 4. Radiography after placing MTA 
The extra MTA materials were removed by a 
moist cotton pellet. Then the tooth was 
temporarily restored (filled) with coltosol 
(Switzerland). One week later, under 
infiltration of local anesthesia, 2% Lidocaine and 
1.80000 epinephrine, and rubber dam clamp, the 
temporary restoration with a moist cotton pellet 
for confirming MTA setting was removed. The 
moist cotton pellet was removed. MTA was 
tested in terms of hardness. Then, a cavity with 
12% chlorhexidine was washed and dried. The 
fractured parts (dental fragments) got closer 
together by placing the wood splitting wedge 

between the areas the teeth. The cavity was 
restored with composite resin. The buccal surface 
composite related to the splint was removed 
(Figure 5). 
What follows is the report after following up the 
patient for periods of 3, 6, and 24 months: after 
3-month and 6-month follow up, the tooth was 
functioning normally and was without any visible 
clinical signs (Figure 6). Moreover, the roots 
continue to develop and the apex was formed. 
The calcification was determined using 
radiography in 3 and 6 month and 5 years follow-
ups were visible (Figure 7 and 8). Table 2 shows 
the clinical examinations after 3 and 6 months. 

 
Figure 5. Radiography after the restoration ends 
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Figure 6 (A): follow-up: after 3 months 

 
Figure 6 (B): After 6 months 

 

Figure 7 (A): Radiographs after 3 and 6-month 
follow-ups after 3 months 
 
DISCUSSION 
The appropriate treatment for open apex and vital 
pulp teeth is the vital pulp therapy (5). The 
success of the treatment depends, firstly on the 
accuracy of the diagnosis of the pulp conditions, 
and secondly on the creation of an effective seal 
so that it prevents bacterial contamination (7). 
Caries and trauma are the two main reasons for 
pulp exposures.  
Exposure to traumatic injuries such as crown 
fractures often leads to pulp contamination with 
saliva and mouth bacteria (5). It is stated that 
partial pulpotomy is the treatment of choice for 
immature teeth with an open apex after pulp 
exposure (5, 8, 11).  
Because pulpotomy causes improvement though 
restoration rather than recovery, it is the preferred 
treatment (12). Furthermore, vital pulp therapy, 
in comparison to that of apexification, is 
preferable because the teeth treated (in this way) 
have stronger tissues and therefore are more 
resistant to vertical root fractures (13). In the 
present case, considering the long pulp exposure, 
pulpotomy was carried out. 

 
Figure 7 (B): Radiographs after 3 and 6-month 
follow-ups. After 6 months 
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Figure 8: Radiograph after 5 years follow-up  
 
Various materials have been introduced to induce 
normal growth of roots. Calcium hydroxide has 
been the material of choice to date. In the past 
decade, an alternative material called MTA 
became available for use in procedures pertaining 
to pulp. Dentists had to evaluate several factors 
when selecting a material to use in the treatment 
of the vital pulp. These factors are as follows: the 
ability of the material to kill the bacteria, induced 
mineralization, and the creation of an effective 
seal (12, 14). In this study, MTA was used 
because of the high ability of MTA for keeping 
the pulp tissue integrity compared to that of 
calcium hydroxide (12), beauty (3), 
biocompatibility and a good marginal adaptation 
(15). In addition, it has been reported that MTA 
is a pulpotomy factor having clinical and 
radiographic success in immature permanent 
teeth (apexogenesis) and seems to be an 
appropriate alternative for calcium hydroxide 
(11). 
A healthy pulp is an essential requirement for 
successful vital pulp therapy. As time between 
exposure and treatment increases, pulp removal 
must be extended in an apical way to ensure that 
inflamed pulp tissue has been removed (6). 
 

Cohen and Hargreaves (2006) stated that up to 48 
hours after a traumatic injury, the initial reaction 
of the pulp is proliferating and the inflamed pulp 
depth is not more than 2 mm. After 48 hours, the 
likelihood of direct contamination with bacteria 
increases and the pulp inflammation expands 
towards the apical. Therefore, as time passes, the 
possibility of temporarily maintaining a healthy 
pulp decreases (4). However, in the present 
study, the patient, two months after the accident, 
had a vital pulp and that the vital pulp therapy 
was successful, which is the distinguishing 
feature of this case suggesting that the pulp can 
be vital even after two months. 
Nosrat and et al (2010) showed that apexogenesis 
was carried out over an 8-year-old boy, which 
was reported as successful (5). 
 
CONCLUSIONS 
Considering the potential of recovering the vital 
pulp (vital pulp therapy) which is immature and 
suffers trauma, applying apexogenesis can be 
appropriate, even two months after the accident. 
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