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Clinical
p r a c t i c E

Twenty-year Follow-up of an Unconventional 
Intentional Replantation
R. Viswa Chandra, MDS; K. Mahalinga Bhat, BSc, MDS

ABSTRACT

For many years, intentional replantation has been a treatment option for pulpless teeth 
and an effective strategy for teeth that would be difficult, if not impossible, to treat 
using traditional root canal therapy. The preservation of cell vitality in the periodontal 
ligament, the removal of all tissue debris and irritating substances from the root sur-
face, achievement of a good apical seal and reinforcement of the crown structure are 
critical in ensuring normal function of the reimplanted tooth. In this article, we report 
on an unconventional intentional replantation of a mandibular second molar to relieve 
continuing symptoms. Retrograde fillings were placed in the second molar and the cor-
onal pulp chamber was sealed with amalgam. No endodontic therapy was carried out 
either during or after the procedure. After 20 years, the patient was asymptomatic, the 
tooth was still functional and a recall intraoral periapical radiograph showed an intact 
periodontal ligament space and lamina dura with no evidence of gross root resorption 
or ankylosis.
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Intentional replantation is an accepted 
procedure in which a tooth is extracted 
and treated outside the oral cavity, then 

reinserted into its socket to correct an obvious 
radiographic or clinical endodontic failure.1 
Although traditional root canal therapy (RCT) 
is preferred and has always been a mainstay of 
endodontic therapy, intentional replantation 
has been used for many years to treat pulp-
less teeth and is considered to be an effective 
strategy when traditional RCT would be dif-
ficult, if not impossible.2

Intentional replantation has undergone 
a sort of revival in recent years. In the field 
of endodontics, serious questions are being 
raised as to whether it should be considered a 
treatment of “last resort,” when intracanal or 
surgical endodontic treatments are not recom-
mended, or as a conventional treatment pro-

cedure.2 It has also been used in the treatment 
of vertical fractures,3 endodontic–periodontic 
lesions,4 periodontally involved teeth with a 
hopeless prognosis5 and certain anatomical 
malformations, such as radicular groove.6

The critical event in any reimplantation 
following avulsion or extraction of a tooth 
is the preservation of cellular vitality in the 
periodontal ligament under aseptic condi-
tions.1,5,7 Regeneration of the periodontal liga-
ment is vital to the survival of the tooth, and 
ankylosis can result if the tooth is outside the 
oral environment for more than 1 hour.1,7 The 
removal of all tissue debris and irritating sub-
stances from the root surface, achievement of 
a good apical seal and reinforcement of the 
crown structure are mandatory for normal 
function.1,7
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�ase	Report
In April 2004, a 60-year-old man was referred to the 

university clinic with the chief complaint of swollen gums 
and food impaction in the mandibular right molar region. 
Probing revealed a Grade I furcation in relation to tooth 
47 with a 3-mm shallow pocket between teeth 46 and 47. 
Occlusal analysis revealed a plunger cusp in relation to 
tooth 17 and a traumatic occlusal relation between teeth 
17 and 47. The man’s oral hygiene was good and he com-
plained of no other problems. A routine intraoral peri-
apical (IOPA) radiograph showed an all-metal crown with 
2 radiopacities that were probably retrograde amalgam 
fillings (Fig. 1). Slight external resorption of the mesial 
root was evident, but the distal root did not exhibit any 
pathology. The patient’s dental records revealed an uncon-
ventional intentional replantation.

In May 1984, the patient had reported severe pain in 
the region of tooth 47, which showed a large carious lesion. 
The tooth was tender on percussion, showed suppuration 
and was slightly mobile and extruded. The patient was also 
suffering from low-grade fever at that time and wanted his 
tooth extracted. A conventional treatment, such as RCT, 
was not attempted, and the reason is unknown. Intentional 

replantation was planned, probably to treat the periapical 
lesions. The tooth was extracted and pulpal extirpation 
was carried out. It is unclear whether biomechanical 
preparation was done, and there is no record of placement 
of any intracanal medicament or obturation material. The 
coronal end was sealed with amalgam and retrograde fill-
ings were placed at the root apices. A good apical seal was 
probably obtained, which was probably crucial in main-
taining tooth function and lack of symptoms. The length 
of the extraoral period is not clear. The tooth was replaced 
in its socket, no attempt was made to splint the tooth and 
an IOPA film taken after 6 weeks showed no periapical 
radiolucency and a normal periodontal ligament space 
(Fig. 2). An all-metal crown was then placed without 
obturation of the root canals.

After 20 years, the patient did not have an endodontic 
problem, but complained of food impaction in relation 
to teeth 46 and 47. After coronoplasty of tooth 17, thor-
ough supragingival scaling, root planing and curettage 
in relation to tooth 17 were done. He was then referred 
for endodontic therapy and RCT was carried out in tooth 
47, retaining the retrograde fillings to prevent “flare-ups,” 
which might occur because the root canals were never 

Figure	1:	Intraoral periapical (IOPA) radio-
graph taken at the patient’s first visit in 
2004. Root resorption is distinct but the 
periodontal ligament space seems to be 
intact, with slight radiolucency around 
the mesial root. There is no evidence of 
ankylosis.

Figure	2: IOPA radiograph taken in 1984, 
6 months after the intentional replantation, 
shows slight resorption of the mesial root. 
Retrograde amalgam fillings were placed 
and the coronal pulp chamber was sealed 
with amalgam. No biomechanical prepara-
tion was done.

Figure	3:	IOPA radiograph taken 
during endodontic treatment. A 
reduction in the radiolucency and the 
uniform periodontal ligament space 
can be observed. The lamina dura is 
distinct around the distal root and on 
the mesial aspect of the mesial root.

Figure	4:	IOPA radiograph taken during 
master cone selection.

Figure	5:	Postobturation IOPA view 
showing a healthy periapical area.
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obturated apart from 2 retrograde fillings and a coronal 
amalgam seal; these might have contributed to the sur-
vivability of the tooth, but were not considered to pro-
vide an ideal endodontic environment1,7 (Figs. 3 and 4). 
Although the possibility of the tooth developing an endo-
dontic problem was remote, considering the fact that the 
tooth was asymptomatic for 20 years, the patient “did not 
want to have any problems” with the tooth. Recall radio-
graph approximately 6 months after the RCT showed no 
periapical radiolucency, normal periodontal ligament 
space and an intact lamina dura (Fig. 5). A periodontal 
examination at this time showed normal sulcular depth 
and normal gingiva. The patient was advised to use floss, 
and a mouthwash (0.2% chlorhexidine gluconate) was 
prescribed.

�iscussion
Intentional replantation is an accepted endodontic 

procedure in cases in which intracanal and surgical 
endodontic treatments are not recommended.8 Although 
not frequently used, intentional replantation is a treat-
ment option that dentists should consider under these 
conditions. If the standard protocols during intentional 
replantation are not followed, root resorption and ankyl-
osis may be observed within 1 month and 1–2 months, 
respectively.7,8 Most resorptive processes are diagnosed 
within the first 2–3 years. However, although rare, new 
resorptive processes could occur even after 5 or 10 years.7 

As various investigators report varying success 
rates, it is difficult to predict the outcome for intentional 
replantation. Bender and Rossman9 evaluated 31 cases 
with an overall success rate of 80.6% (6 recorded failures). 
Replanted teeth survived from 1 day to 22 years. A second 
mandibular molar that failed after 3 weeks was replanted 
successfully a second time with no signs of failure after 46 
months of follow-up.

Aqrabawi8 evaluated 2 cases of intentional replanta-
tion and retrograde filling of mandibular second molars. 
At the 5-year recall visit, radiographs showed no evidence 
of pathologic changes.

Araujo and others10 demonstrated that processes — 
including root resorption, ankylosis and new attachment 
formation — characterized healing of a re-implanted 
root that had been extracted and deprived of vital 
cementoblasts. It was also demonstrated that Emdogain 
(Straumann, Basel, Switzerland) treatment, i.e., condi-
tioning with ethylenediaminetetraacetic acid (EDTA) and 
placement of enamel matrix proteins on the detached root 
surface, did not interfere with the healing process.

Nuzzolese and others11 state that the success rate of 
intentional replantation at 5 years reported in the litera-
ture ranges from 70% to 91%.

Yu and others4 reported a case where a combined 
endodontic–periodontic lesion on a mandibular first 

molar was treated by intentional replantation and appli-
cation of hydroxyapatite. Four months after the surgery, a 
porcelain–metal full-crown restoration was completed. At 
the 15-month follow-up examination, the tooth was clin-
ically and radiographically healthy and functioned well.

Benenati12 reported a case of nonsurgical endodontic 
treatment and intentional replantation of a mandibular 
second molar to relieve continuing symptoms. A 15.5-
year follow-up clinical examination found the patient to 
be asymptomatic, the tooth to be still functional, and a 
recall film showed no evidence of root resorption.

Peer2 reviewed 9 cases of intentional replantation that 
illustrated the feasibility of the procedure for a variety of 
indications. Only 1 case of replantation showed evidence 
of pathosis, reflected by root resorption or ankylosis. His 
report suggests that intentional replantation is a reli-
able and predictable procedure and should be considered 
more often as a treatment method to maintain the natural 
dentition.

Demiralp and others5 evaluated the clinical and radio-
graphic results of intentional replantation of periodon-
tally involved teeth after conditioning root surfaces with 
tetracycline-HCl. Thirteen patients (7 women and 6 men; 
age range: 35–52 years) with 15 periodontally involved 
“hopeless” teeth were included in this study. During the 
replantation procedure, the affected teeth were gently 
extracted and granulation tissues, calculus, remaining 
periodontal ligament and necrotic cementum on the root 
surfaces were removed. Tetracycline-HCl, at a concentra-
tion of 100 mg/mL, was applied to the root surfaces for 5 
minutes. The teeth were then replaced in their sockets and 
splinted. After 6 months, no root resorption or ankylosis 
was observed radiographically. Although the period of 
evaluation was short, the authors suggest that intentional 
replantation can be an alternative approach to extrac-
tion in cases where advanced periodontal destruction is 
present and no other treatment can be considered.

Majorana and others13 followed 45 cases of dental 
trauma for 5 years, recording complications and responses 
to treatment. Root resorption was observed in 45 cases 
(17.24%); of these, 9 were associated with luxation injury 
(20%) and 36 (80%) with avulsion. The authors identified 
30 cases of inflammatory root resorption (18 transient 
and 12 progressive) and 15 cases of ankylosis and osseous 
replacement.

Shintani and others14 performed an intentional 
replantation of an immature lower incisor that had a 
refractory periapical lesion. The incisor was extracted 
and the periapical lesion was removed by curettage. The 
root canal of the tooth was then rapidly irrigated, and 
filled with a calcium hydroxide and iodoform paste, after 
which the tooth was fixed with an arch wire splint. Five 
years later, no clinical or radiographic abnormalities were 
found, and the root apex was obturated by an apical bridge 
formation.
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Al-Hezaimi and others6 treated a radicular groove, 
which predisposed a 15-year-old girl to a severe peri-
odontal defect, with a combination of endodontic, inten-
tional replantation and Emdogain therapy. At 1-year 
follow-up, the patient was comfortable and active healing 
was evident.

Conclusions
In this article, we described a case of an unconven-

tional intentional replantation that showed no evidence 
of pathosis after 20 years. The initial treatment did not 
include proper obturation or placement of an intracanal 
medicament, and such information as extra-alveolar time 
and the reason for intentional replantation is unknown. 
The procedure did not seem to cause any damage to the 
underlying structures, probably because a good apical and 
coronal seal were obtained, resulting in a healthy peri-
apical–periodontal environment.1,7 This case is a reminder 
of the fact that any treatment method has advantages and 
disadvantages that affect the prognosis for the tooth, and 
intentional replantation need not negatively influence 
periodontal healing. a
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