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traffic accident few hours back. On presentation, laceration of 
gingiva is seen from 21–22 and intruded 21 (Fig. 1A). Radiograph 
confirmed the clinical findings of intruded closed apex 21  
with no root fractures (Fig. 1B). Since patient’s guardian informed 
22 is unerupted at the time of injury, it is not considered  
as intruded.

Labial and palatal infiltration with lidocaine with adrenaline 
is administered. No incision was given as there was a laceration. 
With the help of the periosteal elevator, palatal flap is reflected 
to expose the teeth (Fig.  2). With a gentle outward force, it is 

In t r o d u c t I o n
The incidence of traumatic injuries is  more in young 
children.1-3 Intrusion in children is relatively rare compared to 
the other trauma injuries. Intrusion is a result of impact of force 
axially leading to the tooth pushed into the socket. Unlike other 
injuries, the amount of energy of trauma is transmitted to all the 
components of the periodontium, pulp, and soft tissue. Hence, one 
of the factors influencing the healing depends on the extent of the 
injury of the above components.4 The pathological sequelae are 
gingival recession, root resorption (external resorption), ankylosis, 
and bone loss. Injury to the pulp can lead to the obliteration of the 
pulp, pulpal necrosis, and internal resorption.

The treatment modalities and prognosis depend on age, 
development stage of the root, and severity of intrusion.4 Intruded 
teeth are classified according to the degree of clinical displacement 
into three types, i.e., mildly intruded (<3 mm), moderately intruded 
(3–6 mm), and severely intruded (>6 mm).5 The treatment plan 
for mildly and moderately intruded teeth depends on the 
development of the root. If there is an open apex, spontaneous 
eruption is expected in mild-to-moderate intruded teeth. In  
closed apex, orthodontic extrusion is preferred. Surgical 
repositioning or extraction is the treatment of choice for severely 
intruded teeth.6 Prognosis of surgical repositioning of teeth is 
questionable.

This case report describes the management of a traumatically 
intruded mature permanent central incisor by surgical repositioning.

ca s e de s c r I p t I o n
A 9-year-old female patient reported to the private dental 
clinic with bleeding gums. She presented with a history of road 
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ab s t r ac t
Aim and objective: To establish a new method of treating severe type of intrusion type of injuries to teeth. The prognosis of these injuries is 
poor. Poor prognosis is attributed to the development of multiple complications from various components of teeth. We described the various 
phases to prevent and treat various complications.
Background: Most common sequelae to intrusion injuries are alveolar bone loss, resorption of teeth, and gingival recession. Plasma-rich fibrin 
(PRF) possesses various biological elements for optimal healing and prevention of the above.
Case description: A 9-year-old female patient suffered intrusion injury to 21 with no root fractures. Since intrusion was severe type, surgical 
repositioning with flexible splinting is done. Complications such as alveolar bone loss and gingival recession have occurred, which were 
successfully treated with PRF. To prevent development of resorption, calcium hydroxide was used as intracanal medicament and doxycycline 
was used to prevent surface resorption.
Conclusion: PRF is effective not only in promoting healing, bone deposition but also prevents secondary infection of the wound. Hence, it is 
simple, easy, and inexpensive biomaterial for treating intrusion injuries of teeth.
Clinical significance: Considering the various properties associated with PRF, it could be a key for treating other type traumatic injuries to teeth.
Keywords: Complication, Intrusion, Prevention, PRF, Trauma
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for 1 week (Fig. 6). After 1 week, both coe pak are removed. Patient 
is advised massage gums in downward directions after 1 week. 
Patient was asked to review after 1 month, but reviewed after 
3 months and checked for the amount of the bone deposited. There 
was an incomplete bone deposition (Fig.  7). Gentle scaling and 
root planing were done. Splinting is removed and replaced with a 
complete acrylic crown and partial labial crown which distributes 
and reduces the forces transmitted. Patient is asked to review after 
6 months. After 6 months, there was an evident reduction of gingival 
recession. Gingival curettage is done (Fig.  8). Patient is asked to 
review after 6 months.

After 6 months, there is bone deposition evident in radiograph 
interdentally and labially with a gingiva completely covering till 
cervical line (Fig. 9). Hence, no surgical entry was performed and 
there were no features of resorption.

dI s c u s s I o n
Intrusion is the severe form of tooth injury with a questionable 
prognosis due to the damage to all the components of the 
periodontium. Multiple factors determine the prognosis of the 
injury.7 Guidelines proposed are based on the extent of the 
injury. If the extent of intrusion of the tooth is greater than 6 mm, 
it is considered to be severe. The treatment of choice is surgical 
extrusion only.6,8 It has a advantage of lesser time taken for restoring 
the normal occlusion and original anatomy of tooth thereby 
promoting better healing of surrounding tissues.9-11

Controversy still persists with few authors stating that the 
stating the surgical repositioning can aggravate the injury to the 
periodontal structures, increasing the possibility of postoperative 
complications such as external root resorption and loss of marginal 
bone support.12

In the case reported, the treatment is divided in three phases:
First phase:
This phase aims at prevention of external root resorption and pulpal 
necrosis. To gain the endodontic access of the intruded teeth, 
surgical repositioning is done immediately. Removal of the pulp 
and surgical repositioning inhibit the initiation of the external root 
resorption and pulpal necrosis.13 Intracanal dressing with calcium 
hydroxide eliminates bacteria and has shown to arrest inflammatory 
resorption. This is attributed to the antibacterial property and 
diffusion into the dentinal tubules inducing denaturing effect in 
resorbing cells.13

pushed incisally by comparing the incisal edge of the adjacent 
teeth (Fig. 3). Flexible splinting is done with a 28-guage stainless 
steel wire and a light cure composite. Access opening was done 
immediately after splinting and pulp was removed. Root canal is 
completely filled with calcium hydroxide with iodoform (Metapex, 
Meta Biomed Co. Ltd., Korea).

After 3 weeks, it was observed that there was a marked 
gingival recession suggesting bone loss labially (Fig. 4). Calcium 
hydroxide is removed with an H file and irrigated copiously with 
sodium hypochlorite. Biomechanical preparation was done and 
obturated with gutta-percha by lateral condensation technique. 
At the same time, patient is prepared for managing bone loss 
with platelet-rich fibrin (PRF). Local anesthesia is administered 
labially, labial flap is raised from 11 to 22 to facilitate complete 
coverage of the root. To promote secondary healing, the edges 
of the labial flap are severed.

Blood is collected from child’s cubital vein of volume 20 mL, 
collected in a glass test tube, and centrifuged at 4,000 rpm for 
10 minutes in a centrifuge machine. PRF is collected with a 
nontoothed Adson forceps from middle of the test tube. After 
separating the fibrin clot, PRF is squeezed between two gauze 
pieces. This eliminates the fluids in the fibrin matrix, leaving fibrin 
membrane (Fig. 5).

The root surface is treated with a doxycycline 100 mg vial for 
5 minutes. After it has dried completely, fibrin membrane is placed 
onto the 11 and 22, sutured with a silk suture and coe pak is placed 

Figs 1A and B: Intruded tooth 21: (A) Preoperative clinical photograph; 
(B) X-ray

Fig. 2: Surgical extrusion of intruded teeth clinical photograph Fig. 3: Repositioned teeth clinical radiograph
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These phases are divided based on the sequence of 
development of complications and healing. Complexity of the 
healing in traumatic injuries is attributed involvement of multiple 
cellular systems with a variable healing.16 Intrusion causes alveolar 
bone loss, loss of periodontal ligament attachment, contusion, and 
ischemic damage to Hertwig’s epithelial root sheath and pulpal 
ischemia.16 The healing capacity is influenced by the cell viability 
next to the cementum layer.16 In order to increase the cell motility 
angiogenesis, immunity, availability of stem cells, and wound 
protection are important factors.

For angiogenesis, it requires matrix acting as a mesh work for 
binding of various growth factors. PRF acts as a natural fibrin mesh, 
which facilitates microvascularization and epithelial cell migration 
to its surface thereby accelerating wound healing. The leukocyte 
content in this matrix protects the wound from infection which 
promotes healing.17

Platelet-rich fibrin during angiogenesis acts as mesh to stem 
cells, which promotes healing of tissues by conversion into localized 
tissue. These stem cells are numerous in number compared to 
adults in young children paving the path for easy and accelerated 
healing of tissues so also wide osseous defects. The fibrin matrix 
is associated with bone morphogenetic protein (BMP), which 
promotes osseous conductive properties.18 Hence, it is clear that 
PRF could be important element in addressing complications 
associated with intrusion.

Second phase:
Second phase targets developing or developed complications 
from first phase and alveolar bone loss. Time interval preferred 
is 2–4 weeks.

Doxycycline has a long-lasting substantivity and bactericidal 
action eliminating the bacteria on the root surface as well as forms 
a bond with dentin, which is resistant to dissolution.14 This prevents 
inflammatory root resorption.

Platelet-rich fibrin is a fibrin matrix bed incorporating platelets, 
leukocytes, cytokines, and circulating stem cells.7,12 These 
biomaterials develop coherent healing system, without causing 
inflammatory excess.

Platelet-rich fibrin promotes wound healing, bone growth, 
and maturation. It can also be used as a membrane. Many clinical 
trials suggest the combination of bone grafts and PRF to enhance 
bone density.15

Third phase:
Third phase targets developing complications of second phase and 
internal or external resorption. It is ideally started after 6 months. 
External resorption has better prognosis than internal resorption. 
Early treatment prevents development of internal resorption. Both 
are diagnosed by radiograph or cone-beam computed tomography 
(CBCT). Triple antibiotic paste can be filled in the root canal, which 
prevents root resorption. In this case, there was no progression to 
third phase.

Figs 4A and B: (A) Marked gingival after 3 weeks clinical photograph; (B) Alveolar bone loss radiographic photograph

Figs 5A to C: (A) PRF membrane placed clinical photograph; (B) Centrifuged blood; (C) PRF membrane
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intrusion injuries during the treatment. Clinical monitoring and 
symptomatic treatment was the only method followed until today. 
In this case report, we treated successfully with PRF taking to 
consideration various treatment options from systematic analysis 
and case reports with further complications. Further studies are 

co n c lu s I o n

The prognosis of severe intruded traumatic injuries is generally 
poor. A number of factors influence the outcome in intrusion. 
Furthermore, there is no established treatment protocol for 

Fig. 7: Radiograph after 1 month Fig. 8: Clinical picture after 6 months

Figs 9A and B: Postoperative clinical photograph

Figs 6A and B: Clinical photograph with Coe Pak
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