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ABSTRACT 

The injuries most commonly occur between the ages of 8-12 years, a time when root growth is not yet 

complete, further complicating treatment. The complication fracture of the tooth crown is the condition 

where the pulp is exposed a free path for bacteria to enter the pulp. When the pulp is exposed, vital pulp 

therapy such as a pulp cap or partial or deep pulpotomy is preferred. The main goal of treating immature 

tooth injuries is to preserve the vitality of the pulp so that the growth of the tooth root can be completed. 

Closure of the apex takes about three years after the tooth erupts. Over this long period of time,  it is 

difficult to make a long-term prognosis of the injury because of the unpredictable response of the living 

tissue.  

In this case report, a complicated fracture of the crown of an immature tooth was presented. Therapy 

with direct pulp capping and composite upgrade was performed. The case was monitored for 5 years at 

regular inspections. The therapy successfully completed the growth and development of the tooth and 

maintained the vitality of the pulp. 

Injuries to immature teeth require long-term observation, regular inspections and timely action in case 

of complications with the aim of preserving the tooth as long as possible. 
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INTRODUCTION 

Trauma to the facial region is a public health 

problem in children and adolescents; it usually 

involves the teeth and their supporting 

structures.1 It is most common between the ages 

of 8-12 years. 2  Dental injuries may be 

associated with alveolar bone injuries; 23.2% of 

facial fractures were due to dental trauma.3 

Etiologic factors include falls, sports accidents, 

fights,4 and child abuse.5,6 Untreated traumatic 

dental injuries have a negative impact on quality 

of life socially, functionally, and emotionally.7  

 According to Andreasen’s classification,8  the 

types of trauma are enamel fracture, enamel-

dentin fracture, without pulp involvement, 

enamel-dentin fracture, with pulp involvement, 

root fracture, crown-root fracture, without pulp 

involvement , crown-root fracture, with pulp 

involvement, concussion, subluxation, intrusive 

luxation, extrusive luxation, lateral luxation, 

and avulsion.  

 Accordingly, the injuries most commonly 

occur between the ages of 8-12 years, a time 

when root growth is not yet complete, further 

complicating treatment. The complication 

fracture of the tooth crown is the condition with 

the opened pulp, which leaves a free path for the 

penetration of bacteria into the pulp and a 

dissemination of infection into a periapical 

space. Complications can lead to inflammation 

and necrosis of the pulp,which can affect the 

quality of life of the affected individual. 9,10 A 

complicating factor in dental treatment of 

children that should not be overlooked is 

difficult attendance, which can affect the 

outcome of therapy. When the pulp is exposed, 
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vital pulp therapy such as pulp capping or 

partial or deep pulpotomy is preferred.11  

The decision on therapy for a complicated 

fracture of the tooth crown depends on the 

diameter of the pulp opening, the time between 

injury and therapy, the degree of tooth 

development (mature or immature tooth, 

opened or closed apex), and other injuries to the 

tissues around the tooth (periodontium, fracture 

of the alveolar bone). The main goal of treating 

immature tooth injuries is to preserve the 

vitality of the pulp so that the growth of the 

tooth root can be completed. In addition, 

calcium hydroxide (Ca(OH)2) is the most 

commonly used material with biological and 

antimicrobial properties, such as reparative 

dentin, to bridge the pulp exposure and induce 

hard tissue formation.12-14   

Closure of the apex takes approximately three 

years after tooth eruption.15,16  Over this long 

period of time,  it is difficult to make a long-

term prognosis of injury because of the 

unpredictable response of the living tissue. To 

obtain a realistic indication of the success or 

failure of treatment of the injury, it would be 

good to observe the injury at least until the 

completion of growth.  

 

CASE REPORT 

An 8 years and 10 months old girl came to the 

ambulance at 3 am. She had fallen into the 

swimming pool at 1am and hit her head on the 

floor. She had not vomited, was not 

unconscious  and could remember the incident. 

She treated a superficial wound to her right 

shoulder. She had no systemic illnesses, regular 

therapy, and allergies.  

 Intraoral: She has a superficial laceration on her 

lower lip. There was sulcus bleeding around 

teeth 11 and 12. Tooth 11 has a fracture of the 

tooth crown with open pulp- the diameter was 

less than 2 mm. She did not have the fragment 

with her. Teeth 11 and 21 had increased 

mobility. Local radiograph of tooth 11: The 

periodontal space was not well seen, a 

complicated fracture of the tooth crown (with 

open pulp), the apex was not closed, the canal 

of the radix was wide, and the root growth was 

not complete. (Figure 1) 

Therapy: the toilet of the wound on the lower lip 

(3% hydrogen peroxide, saline, and Oraflogo 

gel). Tooth 11: the surface of the tooth was 

treated with 3% H2O2, and with alcohol. Pulp 

bleeding was not present. A light-activated 

material with calcium hydroxide was applied to 

the open pulp (Ultra-Blend plus liner, Ultradent 

products, inc), and the flow composite as 

protection. A soft diet and good oral hygiene are 

recommended. Follow up is done after one 

week. 

One week after the injury: she had no subjective 

problems (swelling, pain).  There was no 

swelling in the vestibule. The mobility of 11, 

and 12 was in the physiological range. The color 

of the tooth had not changed. Horizontal and 

vertical percussion was painful on both teeth. 

The sound of percussion was the same in all 

maxillary incisors. The electrical sensibility  

test was 11= negative; 21=+7. The cold 

sensibility test was positive in 21. 

One month after the injury: she had no 

subjective problems (swelling, pain).  There 

was no swelling in the vestibule. The mobility 

of 11, and 12 was in the physiological range. 

The color of the tooth had not changed. 

Horizontal and vertical percussion was not 

painful on either tooth. The sound of percussion 

was the same in all maxillary incisors. The 

electrical sensibility test was 11= negative; 

21=+6. The cold sensibility test was positive in 

both teeth. Local radiograph of tooth 11: The 

periodontal space was adequately expanded 

around the root; there were no inflammatory 

changes around the root; the root continued to 

grow (a thin cementum wall was on the distal 

side), the apex was open, and the apical foramen 

was narrower/ smaller. The material for direct 

capping of the pulp was seen in the crown of the 
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tooth. (Figure 2) Therapy: Upgrade filling of 

acid-etched composite resin.  

Six months after the injury: she had no 

subjective problems (swelling, pain).  There 

was no swelling in the vestibule. The mobility 

of 11, and 12 was in the physiological range. 

The color of the tooth had not changed. 

Horizontal and vertical percussion was not 

painful on either tooth. The sound of percussion 

was the same in all maxillary incisors. Electrical 

sensibility test was 11= +6; 21=+6. Cold 

sensibility test was positive in both teeth. Local 

radiograph of tooth 11: Periodontal space was 

adequately expanded around the root; there 

were no inflammatory changes around the root; 

the root continued to grow (a thicker cementum 

wall was seen on the distal side, compared to 

local radiograph No. 2); there was a dentin 

bridge under the material with calcium 

hydroxide in the crown of the tooth. (Figure 3) 

One year after the injury: she had no subjective 

problems (swelling, pain).  There was no 

swelling in the vestibule. The mobility of 11, 

and 12 was in the physiological range. The color 

of the tooth had not changed. Horizontal and 

vertical percussion was not painful on either 

tooth. The sound of percussion was the same in 

all maxillary incisors. The electrical sensibility 

test of was 11= +6; 21=+6. The cold sensibility 

test was positive in both teeth. Local radiograph 

of tooth 11:  the periodontal space was 

adequately expanded around the root; there 

were no inflammatory changes around the root; 

the root continued to grow (a wall of cementum 

was seen on the distal and mesial sides, which 

was thicker and longer than in local radiograph 

No. 3; a dentin bridge was present in the crown 

of the tooth under the material with calcium 

hydroxide. (Figure 4) 

Two, three and four years after the injury 

(findings/ results were similar): she had no 

subjective problems (swelling, pain).  There 

was no swelling in the vestibule. The mobility 

of 11, and 12 was in the physiological range. 

The color of the tooth had not changed. The 

horizontal and vertical percussion was not 

painful in either tooth. The sound of percussion 

was the same in all maxillary incisors. The 

electrical sensibility test was 11= +6; 21=+6. 

The cold sensibility test was positive in both 

teeth. 

Five years after injury: : She had no subjective 

problems (swelling, pain).  There was no 

swelling in the vestibule. The mobility of 11, 

and 12 was in the physiological range. The color 

of the tooth had not changed. The horizontal and 

vertical percussion was not painful in either 

tooth. The sound of percussion was the same in 

all maxillary incisors. The electrical sensibility 

test was 11= +5; 21=+6. The cold sensibility test 

was positive in both teeth. Local radiograph of 

the tooth 11: There were no inflammatory 

changes around the root of 11; the root 

continued to grow (a wall of cementum was 

seen on the distal and mesial sides; there was a 

dentin bridge under the material with a calcium 

hydroxide in the crown of the tooth, the apex 

was closed. (Figure 5) 

 

 DISCUSSION 

Traumatic dental injuries are major public 

health problem and have not only physical but 

also esthetic and psychological effects on 

children and their parents.17  

This case report describes a complicated crown 

fracture with opened pulp in an immature tooth. 

Complicated crown fracture of tooth crown 

results in fracture of the enamel and dentin, and 

where it occurred, exposure of the pulp. These 

injuries result in changes in the exposed pulp 

tissues, and biological and functional recovery 

is an important clinical challenge. 

Dental trauma can affect one or more teeth, with 

one tooth affected in 46.3% of cases18. 

Complicated crown fractures represent 18-20% 

of all traumatic injuries to permanent teeth.19.  
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Traumatic dental injuries to immature 

permanent teeth are a major challenge for 

dentists. There are good and bad sides of 

predicting success. The good sides are that there 

is great potential for spontaneous health. These 

teeth have an open apex and there is a great 

chance for revascularization, continued root 

growth, closure of the apex, narrowing of the 

pulp canal in the root, and most importantly, 

preservation of the vital pulp. On the other hand, 

root growth may be arrested and the dental pulp 

may die. In this example, the root is "shorter", 

the apex is open, and the dental pulp canal is 

wide. This creates the problem of endodontic 

treatment and the need for treatment with a pin. 

In such cases, a hermetic obturation is 

performed at the apex. Due to the thin walls of 

the root, endodontic treatment often results in 

root fracture. 

The best esthetic result (natural translucency, 

original shape, color, and surface texture) and 

the simplest therapeutic procedure (immediate 

restoration) is  bonding of the own fractured 

tooth fragment. Immediate replacement of the 

lost structures is required and practiced.20 In any 

case of tooth trauma, it is important to close the 

communication between the pulp and the 

external environment as soon as possible and  

prevent infection and pulpa death. The difficult 

thing about immature teeth is the actual state of 

vitality of the pulp. One of the clinical signs of 

a healthy tooth is vitality. The problem is how 

the child gets the real information. Traumatized 

teeth may not respond to stimuli for some time 

after injury,21 electrical pulp tests may be 

unreliable in healthy immature teeth,22 so it is 

important to observe other signs such as growth 

of the root, color of the tooth, sound of 

percussion, mobility, and signs of inflammation 

around the radix of the tooth. 

The treatment and prognosis of a complicated 

fracture of the tooth crown depends on the 

diameter of the apical foramne, the condition of 

vascular support, the number of available cells, 

and the degree of diastasis.23 

The case showed stability for five years and 

dental function was preserved. In this case, the 

patient was only 9 years old, and had 9 years left 

until the end of the growth and development 

period. This is a long period of time for a long-

term prognosis. The traumatic tooth had an 

opened pulp (approximately 1 mm), a wide root 

canal, thin cementum walls, and an open apex. 

The patient was gone a short time after the 

trauma (less than 2 hours). The traumatic tooth 

had a high potential for dentin- and 

cementogenesis. The bad thing was that she no 

had the fragment of the tooth. After five years, 

the vitality of the pulp,the narrowing of the root 

canal, the tichking of the cementum walls, and 

the closure of the apex were preserved. The 

therapy achieved its goal after five years. 

 

CONCLUSSION 

Treating dental trauma in children with 

immature teeth is a major challenge and 

responsibility for dentists. 

Injuries to immature teeth require long-term 

observation, regular check-ups, and timely 

action in case of complications with the goal of 

preserving the tooth as long as possible. 

Monitoring of injuries does not end when tooth 

matures, it is important to continue to monitor 

treatment later. 

Statement of acknowledging that PRICE 

guidelines have been followed for this Case 

Report. 
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Figure 1: local radiograph of tooth 11 after the injury. 
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Figure 2: local radiograph of totth 11 one month after the injury. 

 

 

 

Figure No 3: local radiograph of the tooth 11 six month after the injury. 
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Figure 4: local radiograph of the tooth 11 one year after the injury. 

 

Figure 5: local radiograph of the tooth 11 five years after injury 

 


