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Surgical management with intentional replantation 
on a tooth with palato-radicular groove

A palato-radicular groove (PRG) is a developmental anomaly primarily found in the 
maxillary lateral incisors. It is a potential communication path between the root canal 
and the periodontium that decreases the survival prognosis of the affected tooth, 
therefore compromising the stability of the dental structure in the oral cavity. The aim 
of this case report is to present an original technique where a PRG was treated by 
means of intracanal disinfection, PRG sealing with glass ionomer, replantation with 
intentional horizontal 180 degree rotation of the tooth, and an aesthetic veneer placed 
to provide adequate tooth morphology. The clinical and biological benefits of this 
novel technique are presented and discussed. (Restor Dent Endod 2015;40(2):166-171)
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Introduction

A palato-radicular groove (PRG) is a developmental abnormality primarily found 
in the maxillary lateral incisor.1,2 This irregularity, which is considered a potential 
communication path between the root canal and the periodontium, clearly decreases 
the survival rate of the affected tooth.2 As a consequence of this connection, the 
PRG acts as an expedient route for nutrients to reach bacteria in the root canal and 
surrounding tissues. These bacteria colonize the tooth surface to form biofilms, and 
eventually lead to bone loss, thus compromising the stability of the dental structure in 
the mouth.1-3

From the embryological point of view, the PRG has been developed as a consequence 
of the alteration in the growth of the inner enamel epithelium and Hertwig’s epithelial 
root sheath. It has also been considered the result of a failed attempt to form a dens 
invaginatus or an unsuccessful trial of the body to develop another root of the altered 
tooth.3-6 This anatomical aberration usually starts at the cingulum, advances disto-
apically, and ends at different levels on the root. The clinical relevance of this situation 
is that it influences the prognosis of the tooth, as it is directly related to the length, 
depth, and the time of development.3,7-9

The incidence of PRG ranges from 2.8% to 18%, with the latter corresponding to 
reports on Chinese population, who have a particularly high incidence.5,10 In 1991 Goon 
et al. classified PRG into two main categories, simple and complex grooves.3 While a 
simple groove partially communicates the root canal with the periodontium and does 
not extend lengthwise in depth, a complex groove communicates the root canal with 
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the periodontium directly and extends lengthwise through 
the root. The aim of PRG treatment is to achieve adequate 
root surface sealing in order to prevent communication 
between the periodontium and the root canal.6,9,11-16

The purpose of this case report is to present a novel 
technique where a PRG was treated by means of intracanal 
disinfection, PRG sealing with glass ionomer, replantation 
with intentional horizontal 180 degree rotation, and 
an aesthetic veneer placed to provide adequate tooth 
anatomy. The clinical and biological benefits of the 
technique are presented and discussed as well.

Case Report

A 25 year old male patient presented to the Department 
of Endodontics at the Universidad El Bosque School of 
Dentistry in Bogotá, Colombia with the chief complaint of 
acute pain, inflammation, and purulent exudate of the upper 
right lateral incisor since three days ago. Inquiry into the 
patient’s medical history showed that he was an otherwise 
healthy person who had been taking Amoxicillin and 
Ibuprofen for the past few days. Dental history revealed 
that he had finished orthodontic treatment 30 days before 
presenting to the Department of Endodontics.
Intra-oral examination revealed a moderate swelling 

on the gingival papilla between the upper right lateral 
incisor and the ipsilateral canine, localized bleeding on 
probing, subgingival calculus, and tooth mobility of grade 
II. Additionally, a 12 mm probing depth at the disto-
palatal area of the upper right lateral incisor associated 
to a PRG was documented. Pulp vitality tests were within 
normal limits. A periapical radiograph showed a radiolucent 
area on the distal surface of the crown associated to 
a PRG found in the lateral incisor (Figure 1a). A single 

root canal and a distal alveolar bone loss at the level of 
the periodontium were observed in the root, showing 
approximately 10 mm radiolucent image at the apical 1/3 
of the root (Figure 1b). Clinical and radiographic findings 
were consistent with apical periodontitis associated to a 
PRG. Prognosis was regarded as poor.
Based on the clinical, radiographic, and expectations of 

the patient, the following treatment plan was proposed: 
1) Scaling and root planing (SRP) to eliminate subgingival 
calculi, 2) Initial intracanal antibiotic medication followed 
by conventional root canal therapy (RCT) to eliminate 
bacteria, 3) Minimally-invasive extraction of the upper 
right lateral incisor, 4) Sealing of the PRG, 5) Replantation 
with intentional horizontal 180 degree rotation of the 
tooth, and 6) An aesthetic veneer placed to provide an 
adequate tooth anatomy.17 The procedures were carefully 
explained to the patient, who understood the benefits and 
risks of the proposed treatment plan.
After informed consent, the hygienic phase took 

place under local anesthesia with 2% lidocaine 
(Ropsohn Laboratorios, Bogotá, Colombia). Root canal 
instrumentation was performed using the crown down 
technique up to the size 25 endodontic K-file (Dentsply 
Maillefer, Ballaigues, Switzerland). The tooth was filled 
with a provisional material (Coltosol F, Coltène/Whaledent 
AG, Switzerland). On the next appointment, removal of 
the provisional filling material and root canal irrigation 
with 5.25% sodium hypochlorite was performed. Manual 
instrumentation followed to reach the master apical 
file (MAF) of size 35 (Figure 1c). Intracanal medication 
consisting of a composite paste of two antibiotics and 
a steroid (Clindamycin, Metronidazole, and Clobetasol) 
was placed. This medication was maintained for a month. 
Finally, a cotton swab and a provisional filling material 

Figure 1. (a) Periapical lesion in the right maxillary lateral incisor; (b) Gutta-percha cone through the gingival sulcus; (c) 
Periapical radiographic image with initial apical file for determintation of working length.

(a) (b) (c)
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(Coltosol F) were placed to provide adequate sealing. The 
patient returned after 30 days in order to have the PRG 
sealed. This was accomplished by minimally-invasive 
extraction of the upper right lateral incisor under the local 
anesthesia.
In order to have a better visualization of the PRG, the 

tooth was stained with methylene blue and observed under a 
light microscope (Seiler 202 ENT Surgical Microscope, Seiler 
Instruments, St. Louis, MO, USA). While holding the stained 
tooth firmly, the PRG was prepared as conservatively as 
possible using a tapered diamond bur, dried with paper 
tips, and sealed with Vitremer (3M ESPE, St. Paul, MN, USA) 
as depicted in Figure 2. The tooth, which remained outside 
of the socket for 8 minutes, was then replanted with a 180 

degree rotation using mild digital pressure. The alveolus 
did not require any special preparation (Figure 3a).
The aesthetic details were completed by performing 

a slight incisal reduction and restored with composite 
resin to reconstruct the facial morphology, followed by a 
vestibular nylon semi-rigid splint from the central incisor 
to the canine (Figure 3b). Three hundred mg of Clindamycin 
and 500 mg of Acetaminophen were prescribed. The 
patient, who healed uneventfully, returned to our 
Department after 15 days for splint removal. Two months 
later, a scaling and root planing (SRP) was performed. At 
the following appointment, the final, conventional RCT was 
performed (Figures 4a and 4b).
The canal was prepared with the Reciproc System (VDW, 

Forero-López J et al.

Figure 2. Extraoral observation of the tooth after methylene blue staining.

Figure 3. (a) Tooth replantation with 180 degree rotation; (b) Aesthetic restoration of the upper right lateral incisor, 
after replantation.

(a) (b)
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Munich, Germany), and the access cavity was sealed with 
a sealing material (Roekoseal, Coltène/Whaledent AG). The 
tooth was restored with a composite resin veneer (Filtek 
P60 Posterior Restorative System, 3M ESPE, Figure 4c). 
After 3 months, the patient was asymptomatic and did not 
show either periodontal pocket or evidence of recurrence of 
the apical lesion. He was satisfied with the functional and 
esthetic results (Figures 5a and 5b). He was placed on a 3 
month follow-up schedule.

Discussion

In this case report we presented an original method 
for treating PRG by way of intracanal disinfection, PRG 
sealing with glass ionomer, replantation with intentional 
horizontal 180 degree rotation, and an aesthetic veneer 

placed to provide adequate tooth anatomy. To the best 
of our knowledge, this is the first time this combination 
of techniques is reported in the scientific literature. 
The current philosophy for PRG treatment is based on 
surgical procedures that allow defect sealing9,11-16 either 
by performing an intentional replantation and repairing 
the defect of the extracted tooth or by a decision made 
during the surgical procedure and repairing under direct 
observation.9,11-16 None of such reports, however, have 
considered intentional 180 degree rotation, which is 
performed to put the healthy side of the tooth in contact 
with the bone defect and the repaired wall with glass 
ionomer in contact with the healthy alveolar bone.
In 2001 Sugaya et al. and Kawanami et al. successfully 

demonstrated the reliability of the intentional replantation 
of a rotated tooth for the treatment of endo-periodontal 

Figure 4. (a) New length measurement of 22 mm after replantation of the tooth; (b) Final endodontic obturation; (c) 
Follow-up radiograph one year after the procedure, developing healing process.

(a) (b) (c)

Figure 5. (a) and (b) Absence of periodontal pocket and gingival bleeding.

(a) (b)
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lesions in which the defect extended to the apex17,18 They 
explained that rapid reinsertion achieved inhibition of 
the formation of the long junctional epithelium and its 
subsequent periodontal pocket when the tooth is rotated. 
This tissue exhibited adequate bone healing with recovery 
of the alveolar bone height due to the absence of bacteria. 
By doing this rotating replantation, the remaining healthy 
periodontal ligament (PDL) approximated the alveolus 
with connective tissue at the site where periodontal 
breakdown took place. The biological result was that 
prompt attachment of the tissues occurred, preventing 
apical migration of the gingival epithelium during the early 
stage of healing. Another advantage is that the clinician 
can debride the morbid parts of the root thoroughly by 
performing extraorally and under direct vision.18

Based on the literature, an intentional replantation with 
180 degree horizontal rotation of a tooth with a complete 
vertical root fracture was performed using resin adhesive 
to join the fragments.17-19 The tooth was asymptomatic 
after the 18 month follow-up period, and an increase in 
the alveolar bone density was shown with a decrease in 
the depth of the periodontal pockets. Kawai et al., on 
the other hand, reported two cases of vertical fracture 
in which the fragments were joined together with resin 
adhesive and subsequently replanted with 180 degree 
rotation, showing bone regeneration after 3 year follow-
up period.20 The success of intentional replantation is 
mainly based on adequate vascular supply and proper 
healing of the PDL.21-24 In 1982, Polson et al. found that 
the connective tissue reattachment occurred to its initial 
level after the normal root surface had been transplanted 
into the reduced periodontium, which indicated that the 
gingival supracrestal connective tissue had retained certain 
potential to bond with attached collagen fibers on the 
root surface.25 They theorized that a linkage between the 
supracrestal connective tissue fibers and the fibers retained 
on the root surface had occurred.25

The biological rationale behind the 180 degree rotation 
we performed is that the repaired PRG was put in direct 
contact with the healthy bony wall that had not been 
affected by the periodontal defect, which aided in bone 
growth at the contact area between the bone defect from 
the PRG and the unaffected radicular wall. By rotating 
the tooth, the remnants of the healthy PDL on the root 
faced the connective tissue in the alveolus at the sites 
that were initially compromised, which effectively reduced 
the defective diseased area by half.26-28 Based on the 
literature, we expected expedited reattachment of the 
tissues during the early stage of the healing process after 
the replantation.26 Current research supports the principle 
of placing the healthy root surface in areas that previously 
had bone destruction and pocketing allows for quick 
attachment after replantation, thus inhibiting gingival 
epithelial down growth and pocket formation.18,26-29

Given the fact that we performed a technique-sensitive 
new procedure, many precautions to improve the prognosis 
of the tooth were taken. One such precaution was 
the staining of the tooth with methylene blue which, 
theoretically, would enhance the visibility by showing how 
far the PRG extend into dentin.30 Recent evidence, however, 
suggests that staining may not necessarily enhance the 
detection of cracks because the dye cannot flow into craze 
lines unless there is a break on the surface. Once a crack 
propagates into a fissure or fracture, these can be stained 
with dyes.7,31 Another precaution we took was the use of 
intracanal corticosteroids (Clobetasol MK, Tecnoquímicas, 
Santiago de Cali, Colombia) to manipulate the inflammatory 
response after tooth replantation and minimize the risk of 
ankylosis and internal root resorption.32

Our case is in agreement with previous case reports where 
rapid insertion is sought by putting the wall of the tooth 
repaired with glass ionomer in contact with the healthy 
alveolar bone and by putting the healthy wall of the 
tooth into contact with the bone defect that caused the 
formation of the periodontal pocket.17,18,27,28 We confirm 
that maxillary lateral incisor teeth frequently have unusual 
morphology of the root canal system. Therefore, clinicians 
must be aware of the many variations in the root canal 
morphology of the tooth.7,30 The success of the technique 
we implemented rests on proper infection elimination, 
adequate bone formation, disappearance of the underlying 
pocket, regaining of form and function, and patient’s 
comfort. 

Conclusions

In conclusion, this new technique represents a reliable 
alternative with great utility for the management of 
PRG, showing satisfactory results in terms of providing 
adequate physiology, anatomy, and quality of life. However, 
additional cases are needed to evaluate the long-term 
benefits of the therapy.
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