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The aim of this case report was to present the management of a periradicular lesion and the maintenance of pulp vitality following surgical odontoplasty in a maxillary lateral incisor with a palatogingival
groove (PGG). A case of PGG in the maxillary left lateral incisor with vital pulp and a large periradicular
lesion is reported. Surgical odontoplasty of the PGG and restoration of the coronal part of the PGG were
performed without root canal treatment. Follow-up revealed that the pulp responded to cold test in the
same manner as prior to treatment and the periradicular lesion was resolved. In cases where the apical pathosis includes the apical part of the root, the tooth should be evaluated using pulp vitality tests
to determine whether the pulp is healthy. A tooth with vital pulp and periapical radiolucency should
raise the suspicion of morphological changes, such as a PGG, in the tooth. A detailed examination of
the tooth should be performed. Cone-beam computed tomography could be beneficial in making a
definitive diagnosis.
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T

he palatogingival groove (PGG) is a developmental malformation that occurs near the cingulum of a
tooth and extends along the root to varying lengths.[1,2]
This malformation is known by different names, including the radicular groove,[3] a palatal groove,[4] a radicular
lingual groove,[5] a disto-lingual groove,[6] a vertical developmental radicular groove,[5] a cinguloradicular groove,[7]
a developmental radicular anomaly,[8] an interruption
groove,[9] and a coronoradicular groove.[10] Although
the exact etiology of PGGs remains unclear, alteration of
genetic mechanisms, enfolding of the enamel organ and
Hertwig’s epithelial root sheath, and the effort required

to form another root are considered as causal elements of
PGG.[1,6,8,11]
Gu[11] classified PGGs into three types according to the
degree of severity based on microcomputed tomography
studies: In type I, the groove is short (not beyond the
coronal third of the root); in type II, the groove is long
(beyond the coronal third of the root) but shallow, corresponding to a normal or simple root canal; in type III,
the groove is long (beyond the coronal third of the root)
and deep, corresponding to a complex root canal system.
PGGs are clinically significant because they allow bacterial plaque and calculus to accumulate, thereby aiding
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the development of localized periodontitis.[1] Long PGGs,
which reach the apical foramen, can cause a secondary pulp
infection followed by a periapical lesion in some cases.[12]
Deep grooves can also connect with the pulp cavity, resulting in a pulp infection.[13] Pulp infections can be primary,
followed by an endodontic lesion advancing through the
PGG.[3] The main accessory canals form a link between the
pulp and the PGG.[12]
The clinical management of PGGs may be difficult.
Case reports have described several treatment modalities
to eliminate PGGs, such as odontoplasty, resection of accessory roots, intentional replantation, periodontal regeneration, and extraction.[14–18] Other studies used restorative materials, such as amalgam, glass ionomer cement,
and composites, to fill the PGG.[12,19,20] The treatment options vary according to the presence and the depth of the
pulp cavity. If the pulp is infected, root canal treatment
should be initiated. The purpose of this article is to report
a case of PGG in a maxillary lateral incisor with a large
periradicular lesion in which only the PGG was treated.
Odontoplasty and restoration of the coronal part of the
PGG maintained the pulp vitality and resulted in resolution of the clinical symptoms and the periradicular lesion.
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chronic periodontitis associated with the PGG. Thus, a
decision was taken to perform surgical odontoplasty without endodontic treatment. Scaling and root planning were
performed because of poor oral hygiene. The caries were
then removed, and the cavity was restored with composite
resin.
Following local anaesthesia, a buccal mucoperiosteal
and a palatal envelope flap were elevated (Fig. 2a and b).
An extended apical osseous defect associated with the
complete loss of the mesial alveolar bone wall of the lateral tooth was seen. Root planning and bone defect debridement were performed (Fig. 2c and d) avoiding damage to periradicular area. The coronal part of the planed
PGG was also restored with composite resin. The mesial
bone defect was completely filled with a deproteinized
bovine bone mineral (Bio-Oss, Geistlich Pharma, Wolhusen, Switzerland) (Fig 2e), and then all the borders of the
(a)

(b)

Case report
A 38-year-old male was referred to the Department of
Endodontics for dental treatment. He reported that swelling had previously occurred in the region of the maxillary
anterior teeth. There were no other clinical signs or symptoms or notable medical history. Radiographic examination of the radiographs, which were taken previously in
the Department of Oral and Maxillofacial Radiology, revealed a periradicular lesion around the apex of the left
maxillary lateral incisor (Fig. 1a and b).
An intraoral examination revealed caries on the distal
surface of the left maxillary lateral incisor. There was also
abscess drainage from the gingival sulcus (Fig. 1c and d).
PGG was noted on the palatal surface of the tooth (Fig.
1e). The tooth responded to pulp sensitivity testing using
ice and an electrical pulp tester, which was similar to bilateral tooth. Tooth 12 was not tender to percussion, and the
labial mucosa of the tooth 12 was not tender to palpation.
Probing depth scores were high in the mesiobuccal and
midpalatinal sides of the tooth 12 (12 and 7 mm, respectively) (Fig 1d). The tooth had moderate mobility (grade
2, horizontal direction of >1 mm).
After obtaining the approval of the patient, a conebeam computed tomography was taken for three-dimensional evaluation. It showed a PGG extending along the
root and a large periradicular lesion (Fig. 2, 3). The clinical and radiographic examination suggested a diagnosis of

(c)

Fig. 1.

(d)

(e)

(a, b) show periradicular lesion, (c, d) show abscess drainage,
and (e) shows PGG. Red arrow indicates the abscess drainage,
and blue arrow indicates the intra-oral view of the PGG.
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Fig. 2.

Summary of surgical procedure. Exposure of PGG (a, b), odontoplasty (c, d), filling with a deproteinized bovine bone mineral
(e), and covering with a trimmed collagen membrane (f) –arrow indicates extending of PGG to the apical region.
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Fig. 3.
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Shows PGG and periradicular lesion in different plans. (A1) shows the preoperative CBCT view of periapical lesion and PGG, (A2) shows the healing of the periapical lesion without root canal treatment at 10 months. (B1, C1 and D1) indicate preoperative (B2, C2 and D2) indicate postoperative CBCT views.

lesion were covered with a trimmed collagen membrane
(Collagene AT, Centro di Odontoiatria Operative, Padova, Italy) (Fig 2f). The flaps were closed with 5–0 silk and
6–0 nylon sutures. The patient was prescribed antibiotics
(Augmentin, GlaxoSmithKline, Middlesex, U.K.) (625 g
amoxicillin, twice daily for 7 days, starting the day before
surgery) and an antimicrobial spray (Klorhex, Drogsan,
Istanbul, Turkey) (0.2% chlorhexidine, 3 times daily for
14 days). The patient was recalled after 7 days for suture
removal. He was re-evaluated weekly for the first month
and monthly thereafter. Oral hygiene instructions were reinforced if necessary at each appointment.
A clinical examination 10 months after the procedures
revealed that the tooth responded to ice and electrical pulp
vitality testing and that the patient remained asymptomatic. A CBCT examination revealed that the periradicular
lesion had almost disappeared. After the treatment, all the
pathological periodontal pockets were resolved, and the
mobility grade decreased from 2 to <1.

Discussion
The prevalence of PGGs ranges from 1.01% to 18%.
[6,21–23]
A study by Bacić et al.[4] indicated that 1.01% of
extracted maxillary incisors investigated presented with a
PGG, whereas Kogon[21] and Pécora et al.[24] reported a
prevalence of 4.6% and 3.9%, respectively. PGGs are usually found in the maxillary lateral incisors and occur less

frequently in the central incisors.[6,24] They normally originate in the central fossa, pass the cingulum, and spread
through the root in different directions and distances.[21]
The region around the maxillary lateral incisor is an area of
embryological hazard.[6] A great number of malformations
occur in this region, namely, globulo-maxillary cysts,[25]
and cleft palate,[26] as well as missing,[27] supernumerary,[28] dens invaginatus,[29] or peg-shaped lateral incisors.
[30]
Case reports have presented maxillary lateral incisors
with PGGs that needed endodontic and periodontal management.[12,31]
Different treatment approaches has been performed to
manage PGG. Wei et al.[14] treated the tooth with PGG
by conventional endodontic therapy in combination with
periodontal treatment including accessory root resection, odontoplasty and bone grafting. Al-Hezaimi et al.[15]
performed a combination of endodontic, intentional replantation and Emdogain therapy. Similarly, Rethman[16]
performed periodontal surgery, odontoplasty, citric acid
application, and Emdogain therapy. Anderegg and Metzler[17] performed removal of granulation tissue, and scaling and root planning of the groove.
The management of PGG that extends apically and results in periradicular lesions generally involves elimination
of the PGG and root canal treatment.[12,13] The patient in
this report presented with a maxillary lateral tooth with
vital pulp, a PGG, and a periradicular lesion. Apical exten-
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sion of the PGG may explain the occurrence of the periradicular lesion. However, it was more likely due to blood
vessel and nerve damage because the pulp remained vital.
In this case, as the depth of the PGG was not extensive, only odontoplasty was performed. The coronal part
of the PGG was flattened and restored with composite resin. Care should be taken not to damage blood vessels and
nerves during procedures performed in the periradicular
area. In the current case, the combination of deproteinized bovine bone mineral and collagen membrane was selected because of the size of the osseous defect.

Conclusion
The aim of this case report was to describe the maintenance of pulp vitality in a tooth with a periradicular lesion and PGG. Management without root canal treatment
could be considered as an alternative procedure in selected
cases.

Conflics of Interest: No conflicts declared.
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