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case report

Intentional replantation as an alternative to dental 
implant: a 10-years follow-up case report

ABSTRACT

Objective: This case report shows a successful vi-
able treatment for an endodontically treated permanent 
mandibular molar which presented clinical symptoms 6 
months after the endodontic treatment. Since endodon-
tic retreatment or paraendodontic surgery were not in-
dicated,  the chosen technique was intentional replanta-
tion. Case Report: One hour before the procedure, the 
patient rinsed his mouth with chlorhexidine gluconate 
0.12%. The patient was prepared for surgery and pro-
found inferior alveolar and lingual nerve block anesthesia 
was achieved with 2% mepivacaine containing 1/100,000 
adrenaline. The procedure started with the least traumat-
ic extraction as possible and immediately wrapping the 
extracted tooth in physiological saline-moistened gauze, 
while the roots were evaluated for vertical fractures, fol-
lowed by apicoectomy. The cavities were retro-prepared 

with high-speed bur under irrigation with physiological sa-
line and white mineral trioxide aggregate (MTA) was used 
for retrofilling. Immediately, the tooth was repositioned in 
the alveolus. Two 4-0 silk sutures were used to suture and 
stabilize the tooth. After one year, the patient returned for 
radiographic and clinical control, which revealed no more 
response to vertical percussion. After 10 years, the im-
ages show radiographic apical repair, without evidence of 
root resorption or periapical lesion. Conclusion: Clini-
cal examination associated with the reported absence of 
pain and normal mobility confirmed the procedure’s suc-
cess, indicating this treatment as a valid alternative when 
an implant is not viable. This technique may help restore 
an original tooth to function instead of replacing it with a 
prosthetic or a dental implant.

Keywords: Apicoectomy. Tooth Apex. Endodontics. Tooth 
Replantation.
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Figure 1. Initial appearance of the mandibular second molar: (A) intraoral; (B) periapical radiograph illustrating extruded material on the distal root (white arrow).

Introduction
Failures in conventional endodontic therapy lead 

to non-surgical retreatment and apical microsurgery, 
considered as the first and second choices. In the 
non-surgical retreatment, the presence of  prosthetic 
materials is always a concern, once the removal may 
pose risks greater than the potential benefits.1 In api-
cal microsurgery, the bone thickness is an important 
factor to be considered, since it may hinder the surgi-
cal access, increasing the failure possibility, once the 
apex or isthmus would not be appropriately retro-
prepared and filled.2,3

The possibility of  such difficulties may indicate a 
technique known as intentional replantation (IR), de-
fined by Grossman as the “removal of  a tooth and 
its almost immediate replacement, with the objective 
of  fillingthe canals apically while the tooth is out of  
the socket”.4 Therefore, it is a procedure with specific 
indications that intends to correct endodontic failures 
that cannot be corrected by other treatments, start-
ing with the least traumatic extraction as possible, fol-
lowed by extra-oral apicoectomy, retro-preparation, 
retro-filling and reinsertion of  the extracted tooth.5 
It is considered a last effort to preserve a tooth when 
extraction is indicated,6 and it is a valuable treatment 
modality, once the procedure is easy to perform and 
provides a chance to detect root fracture, besides the 
high cost-benefit.7

According to previous authors, the intentional 
replantation is indicated when: there is difficulty in 
endodontic retreatment or inaccessibility to perform 
apical microsurgery especially in lower second and 
first molars; when the mental foramen is superim-
posed over the apex of  premolars; when molar apex 
is near the mandibular canal; when patients decline 
apical microsurgery; when failures occur after apical 
microsurgery; when surgery would create a periodon-
tal pocket; when the indicated teeth are of  prime im-
portance to the existence and development of  sto-
matognathic system.5,8

This case report describes the combined end-
odontic and surgical treatment of  intentional replan-
tation in mandibular second molar with a successful 
follow-up after 10 years.

Case report
A 45-year-old white woman was referred to the 

Department of  Endodontics at São Paulo State Uni-
versity (UNESP) School of  Dentistry, Araçatuba, Bra-
zil, complaining of  pain after 6 months of  endodontic 
treatment in the mandibular left second molar. After 
her medical history was reviewed, a periapical ra-
diographic was taken, showing the mandibular left 
second molar endodontically treated, with extruded 
material on the distal root, restored with a crown and 
a fiber post (Fig 1A, B).

A B
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The risk of  radicular crack or perforation during 
post removal, associated with possible failure to re-
move the extruded filling material from periapical tis-
sue, discarded conventional endodontic retreatment. 
The apical microsurgery wasn’t considered due to the 
difficulty to access the area of  the second mandibular 
molar and proximity with mandibular nerve.

The patient was presented with treatment options 
of  extraction and a dental implant, extraction and a 
prosthetic or extraction with no replacement. The ex-
traction and an implant placement or prosthetic were 
declined by the patient, opting to have the tooth re-
moved. Upon this decision, it was offered the choice 
of  intentional replantation.

After all the associated risks and benefits were ex-
plained, the patient consented to the treatment.

Procedure 
One hour before the procedure, the patient rinsed 

the mouth with chlorhexidine gluconate 0.12%. The 
patient was prepared for surgery and profound infe-
rior alveolar and lingual nerve block anesthesia was 
achieved with 2% mepivacaine containing 1:100,000 
adrenaline.

Four professionals (a surgeon, an endodontist and 
two assistants) were present for the clinical procedure, 
which started with the least traumatic extraction as 
possible of  the tooth by the surgeon. A syndesmot-
omy was performed in order to enhance access to 
the crown, preventing additional structure damage 
and alveolar fracture.

The molar was extracted using extraction forceps 
as carefully as possible, without curettage of  the root 
or the alveolar socket, and immediately wrapped in 
physiological saline-moistened gauze, while roots 

were evaluated for vertical fractures and the extruded 
material was evidenced (Fig 2AB). After confirmation 
of  fractures absence, the endodontic procedure was 
performed.

The apicoectomy was conducted by the endodon-
tist. From the apical root, 2 mm was cut perpendicular 
to the long axis of  the root (Fig 3A), and root-end cavi-
ties were retro-prepared with a high-speed carbide bur 
169 (Beavers Jet Burs, Kerr, California, USA)  irrigated 
with physiological saline (Fig 3B). The entire root sur-
face was kept moistened with saline while the White 
MTA (Angelus, Londrina, Brazil) was manipulated with 
distilled water, inserted with the aid of  a dental curette 
back and irrigated with saline (Fig 4A, B).

Simultaneously the endodontic retrofilling, the al-
veolus was slightly curetted and irrigated with saline 
by the surgeon. Immediately after root canal retro-
filling, the tooth was repositioned in the alveolus. The 
entire extra-alveolar endodontic procedure did not 
exceed 5 minutes. Two silk sutures 4-0 (Johnson & 
Johnson Produtos Profissionais Ltda, São José dos 
Campos, Brazil) were used to suture and stabilize the 
tooth (Fig 5) and an immediate postoperative radio-
graph was taken. Analgesic was prescribed as well as 
local cleaning with chlorhexidine digluconate 0.12%. 
After 7 days, the suture was removed.

After one, three, six months and one year, the pa-
tient returned for clinical examination and radiograph 
control, revealing no more pain response to verti-
cal percussion or complaint of  pain. After 10 years, 
the image shows radiographic apical repair, without 
evidence of  root resorption or periapical lesion (Fig 
6AB). The clinical examination associated with the 
reported absence of  pain and normal mobility con-
firmed the treatment success.
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Figure 2. Surgical procedure: (A) extraction with forceps; (B) extracted molar wrapped in moistened gauze, evidencing the extruded material (white arrow).

A B

Figure 3. Apical procedure: (A) apicoectomy and (B) retrocavities performed with high-speed bur.

A B

Figure 4. Retrograde root filling: (A) insertion of white MTA with the aid of a curette; (B) retrofilling molar ready for replantation. Notice the moistened 

gauze around the roots during all procedure.

A B
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Figure 6. After 10 years, an periapical radiograph (A) reveals no sign of resorption or lesion and clinical examination confirms the success (B).

Figure 5. Two 4-0 silk sutures stabilizing the reimplanted tooth.

A B
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Discussion
Traditional root canal therapy is the first choice 

and it has always been the mainstay of  endodontic 
therapy. The intentional replantation has been used 
for many years to intervene on endodontically treated 
teeth, considered as an effective strategy when tra-
ditional root canal therapy fails and retreatment or 
paraendodontic surgery has a poor prognosis.9

In the present case, it was considered fiber post 
removal, but occasionally it may pose greater risks 
compared with other options including extraction.3 
The other important hindrance and doubtful success 
factor to be considered was the uncertain removal of  
extruded root-end material. All these conditions as-
sociated with a favorable clinical situation (absence 
of  both periapical lesion and periodontal disease), 
contributed to choosing the IR technique. Even with 
the possibility of  resorption or ankylosis that may 
affect replanted teeth,10 previous case reports with 
long-term follow-ups showed success of  73-88% 
with IR technique, evidencing the importance of  an 
atraumatic extraction to maintain the alveolar ridge, 
besides conservation of  periodontal ligament viabil-
ity.3,11-16

Another major difficulty that influenced the 
choice of  IR was bone thickness. A systematic re-
view found that second maxillary and mandibular 
molars are more common candidates for intentional 
replantation likely because access is limited by their 
position and bone thickness,11,14 corroborating with 
previous reports with the IR indications.5,8 In a com-
puted tomography study conducted by Jin et al, the 
buccal bone plate thickness in mandibular second 
molars were found to be approximately 8,51 mm.2 
To perform apical surgery, a large portion of  the 
buccal bone plate must be sacrificed and the healing 
process would be compromised. Even if  the apex 
is reached, the extreme difficulty of  adequate retro 
instrumentation and retrograde filling compromises 
surgery success.3,7,12

The root resorption after reimplantation is always 
a matter of  concern and the most frequent cause is 
vitality loss of  periodontal ligament cells, emphasiz-
ing the importance of  maintaining its aspect feasible 
and intact over the radicular surface, as the major 
factor to induce periodontal ligament healing without 
resorption.12,17 Factors like extra-oral time, preserva-

tion and tooth handling technique were probably of  
crucial importance for preserving  periodontal liga-
ment vitality.18,19 According to Andreasen et al.20, the 
root surface can be preserved by immersion in sterile 
saline solution and gauze soaked in saline, with me-
ticulous instrumentation.

Once the blood supply is interrupted, dehydration 
of  periodontal ligament cells compromises healing af-
ter replantation. Therefore, to reduce extra-oral time, a 
high-speed handpiece was used, conforming previous-
ly reported techniques,16,21,22 to produce security and 
effective retro-cavity.3,7,11,23 In the present case, extra-
oral time was 5 minutes, in accordance with previous 
reports which states the ideal extra-oral time for IR as 
5 minutes24 and it should not exceed 10 minutes.25

The choice of  white MTA as the material used 
for retrofilling is due to its biocompatibility, healing 
ability, good apical sealing, and fast setting property, 
reducing the washout factor.26-29 Once reimplanted 
tooth may present a minor mobility at initial stages, 
causing a pumping action under mastication, which 
could partially wash out unset MTA, reinforcing the 
choice of  white MTA instead of  gray MTA, which 
presents a longer setting time.15

The suture splint technique used in the present 
case was performed in order to maintain the reim-
planted tooth in the alveolar socket. Earlier reports 
suggest that posterior teeth are well retained and 
dismiss rigid splinting which may accumulate bacte-
ria, hinder healing and induce replacement resorp-
tion, once the physiological mobility is contained.3,24 
Nowadays, the high success rate of  dental implants 
reduces the choice of  the IR as treatment. However, 
a study concerning the quality of  life of  patients with 
an root canal or dental implant, reported the satisfac-
tion with both treatments, although the interviewed 
patients reinforced the effort to save natural dentition 
whenever possible.30

Conclusion
In cases whichthere is no possibility of  retreat-

ment, paraendodontic surgery or the high cost of  
dental implant is unfeasible, IR should be considered. 
With adequate case selection and proper root-end 
filling material,  IR is a viable option and it may pres-
ent a high success rate, providing long-term results 
and a less expensive treatment.


