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Introduction
Anatomic aberrations are seen often in 
the human dentition. The maxillary 
incisor region of the permanent dentition 
where these anatomical aberrations are 
commonly seen is considered an area of 
embryonic hazard. Aberrations affecting 
the external and internal morphology can 
at times be the cause of complex 
pathological conditions involving the 
pulpal and periodontal tissues and can 
pose a challenge to the clinician for 
diagnosis and clinical management. One 
such anatomical aberration is a 
developmental groove involving the 
crown and extending a variable distance 
onto the root. The palatal surface of the 
maxillary lateral incisor and labial 
surface of the maxillary central incisor 
are most commonly involved. Such 
developmental grooves affecting 
max i l l a ry  inc i so r s  a r e  t e rmed  
palatoradicular grooves. This anomaly 
also has been termed radicular anomaly, 
palatogingival groove, distolingual 
groove and radicular lingual groove 
(Prichard 1965, Lee et al. 1968, Simon et 

[1],[2],[3],[4]al. 1971, Everett & Kramer 1972).  
This anomaly can pose dilemmas for 
diagnosis and clinical management. A 
majority of palatoradicular grooves 
(93.8%) affect maxillary lateral incisors 
(Everett & Kramer 1972), and may result 
from an infolding of the enamel organ 
and the epithelial rootsheath of Hertwig 

[2],[4](Lee et al. 1968).  Some have 
suggested that the anomaly results from 
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an attempt to form another root (Lee et al. 
[5]1968, Peikoff & Trot 1977) . Kovacs 

( 1 9 7 1 )  c a l l e d  t h i s  a n o m a l y  
[6]‘syndesmocorono-radicular tooth’ . 

These grooves act as a nidus for plaque 
accumulation which destroys the sulcular 
epithelium and later deeper parts of the 
periodontium, finally resulting in the 
formation of a severe localized 
periodontal lesion since proper cleaning 
of that site is difficult, if not impossible, 
for the patient. These grooves may also 
lead to combined endodontic-periodontal 
lesions, since there might be a 
communication between the pulp canal 
system and the periodontium through 
accessory canals. The prognosis of teeth 
affected by this anomaly depends upon 
the depth and extension of the groove. 
Shallow grooves may be corrected by 
odontoplasty in conjunction with 
periodontal treatment. However, when 
the groove is more advanced, treatment 
of the teeth is almost always doomed to 
failure either because of pulpal or 
periodontal breakdown. A case is 
presented of a maxillary lateral incisor 
with a shallow palatoradicular groove 
extending up to the root apex with severe 
periodontal destruction. The tooth was 
successfully managed by restorative and 
surgical periodontal therapy. The 
rationale behind treatment modalities is 
discussed. With a prevalence of 2–5% the 
PRGs are one of the rare anomalies of 

[7],[8]tooth development . Also it has been 
found that most of the grooves exhibit a 

length of more than 5 mm. The origin of 
PRG has been explained as a result of the 
alteration in the growth of inner enamel 
epithelium and Hertwig’s epithelial root 
sheath (HERS). Along with having 
numerous  s imi la r i t i e s  to  dens  
invaginatus, it has also been considered 
as an aborted attempt for the formation of 

[9]an additional root . Some authors have 
also suggested a genetic preponderance 

[10]of this groove . For the sake of 
understanding, PRGs have been 

[9]classified as simple and complex . While 
simple groove results from partial 
infolding of HERS, the complex one is 
characterized by direct communication 
with pulp. The most complex form of 
groove may even separate an accessory 

[9]root from the main root trunk . Based on 
location they are classified as distal, 
mesial and central pattern. The distal 
pattern is most common and has been 
witnessed in approximately 70% of 

[11]cases .

Case Report
A 22-years-old female patient reported to 
the Department of conservative dentistry 
& endodontics of H.P.Govt. Dental 
College & Hospital, shimla, with the 
chief complaint of persistent dull pain 
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Palato-radicular Groove, Diagnosis And 

Management - A Case Report And Literature 

Review.
Abstract
Palato-radicular groove (PRG) is one of the rare developmental anomalies of maxillary incisor 
teeth, primarily maxillary lateral incisor. It usually begins in the central fossa, crosses the 
cingulum and extends to varying distance apically, sometime reaching upto the root apex. Its 
clinical relevance comes into picture once there is associated lack of epithelial closure which 
makes it an important niche for microbes. The accurate diagnosis of groove as an initiator of 
pathology, along with its depth and relation to pulp cavity is the pre-requisite for successful 
management. This report describes an unusual case of PRG on maxillary lateral incisor and an 
interdisciplinary approach towards the decision making process and successful management.
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notch was evident on the palatal aspect of 
the tooth crown 22 (Fig. 1). Careful 
periodontal examination of the patient 
revealed an 8 mm pocket on the mid-
palatal aspect of maxillary lateral incisor 
along with some amount of purulent 
discharge the source of which was 
confirmed by by using gutta percha 
tracing on IOPA x-ray (Fig. 2). The tooth 
was investigated for vitality and was 
found to be vital on thermal and electric 
pulp testing. The radiographic and 
clinical findings revealed that the tooth 
was not having any pulpal involvement. 
A combined restorative-periodontic 
treatment plan was then formulated and 
was proceeded for. In the first phase of 
treatment it was decided to remove the 
cause for the pus discharge and promote 
periodontal regeneration. In consultaion 
with a periodontist a flap was raised to 
debride the periapical area and promote 
bone regeneration around the tooth. After 
careful debridement the flap was 
repositioned and sutured using 3-0 silk 
suture (Fig. 3, 4, 5, 6, 7). The patient was 
given routine postoperative instructions 
along with Ibuprofen 400 mg to be taken 
twice daily for 3 days. After 1week 

and severe sensitivity in the upper front 
teeth since few months. On clinical 
examination it was found that all the teeth 
in the maxillary right quadrant were 
intact, caries-free, with mobility within 
physiological limit and non-tender on 
percussion. Patient’s general medical 
history was taken and was found to be 
non-relevant. The oral hygiene status of 
the patient was also satisfactory. A small 

Fig 1 : Preoperative Photograph Tooth No. 22

Fig 2 : Preoperative Iopa Tooth No. 22

Fig 3 : Iopa Showing Gutta Percha In Defect

Fig 4 : Palatoradicular Groove

Fig 5 : Unusual Bony Defects On Labial Side

Fig 6 : Saucerization Of Groove

Fig 7 : Flap Approximated And Sutures Given

Fig 8 : Coronal Part Of Groove After 2 Weeks

Fig 9 : Application Of Etchant

Fig 10 : Application Of Bonding Agent
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using flowable composite (Fig. 8, 9, 10, 
11, 12). After 6 months of the treatment 
patient was asymptomatic and satisfied 
with the treatment outcome (Fig. 13, 14).

Discussion
Palatoradicular groove is a rare 
developmental  anomaly with a  
prevalence of 2.8–8.5% (Everett & 

[4],[12]Kramer 1972, Withers et al. 1981) . 
This range represents different 
occurrences in different populations and 
sub-populations. Also it has been found 
that most of the grooves exhibit a length 
of more than 5 mm. The origin of PRG 
has been explained as a result of the 
alteration in the growth of inner enamel 
epithelium and Hertwig’s epithelial root 
sheath (HERS). Along with having 
numerous  s imi la r i t i e s  to  dens  
invaginatus, it has also been considered 
as an aborted attempt for the formation of 

[9]an additional root . Some authors have 
also suggested a genetic preponderance 

[10]of this groove . For the sake of 
understanding, PRGs have been 

[9]classified as simple and complex . While 
simple groove results from partial 
infolding of HERS, the complex one is 
characterized by direct communication 
with pulp. The most complex form of 
groove may even separate an accessory 
root from the main root trunk. Based on 
location they are classified as distal, 
mesial and central pattern. The distal 
pattern is most common and has been 
witnessed in approximately 70% of 

[11]cases . The occurrence of grooves 
extending from Cingulum to apex, as in 
this case, appears to be extremely rare 

[4](Everett & Kramer 1972) . Patient with a 
PRG is not always symptomatic. In many 
cases it has been reported that delayed or 
improper treatment of a pathological 
groove was the consequence of an 
improper diagnosis. As suggested by 
Robinson, early diagnosis of PRG 
requiring periodontal treatment would 
simplify the treatment and improve the 

[13]prognosis . The treatment options for 
PRG may vary depending upon the depth 
and extent of the groove. Shallow one 
may be eliminated by saucerization 
which involves grinding or flattening of 

[14]root surface . But the use of this method 
in deep grooves is questionable because 
of the excessive wear and tear of dentin 
which is obvious. In most of the cases 
PRG is complicated with pulpal 
involvement and requires an endodontic 
treatment trends in periodontal surgical 
therapy of PRG include the use of 

a l loplas t ic  graf t  mater ia ls  and 
mechanical barrier membrane to 
facilitate bone regeneration. In this case, 
any such method was not chosen as the 
use of materials like barrier membrane 
and bone graft as very limited studies 
have shown tangible effects of these 
materials during periodontal healing, 
also the patient was reluctant to pay for 
the additional cost of treatment using 

[15][16][17][18]bone grafts . Instead, emphasis 
was given on removal of inflammation 
and making the environment more 
conducive for regeneration. The 3-mm 
non-bleeding sulcus at 6 months’ recall 
proved the clinical success of case which 
was mainly achieved due to thorough 
removal of inflammatory agents and 
obliteration of groove.

Summary
Palatogingival grooves are uncommon in 
maxillary lateral incisors, but when 
present  may contr ibute  to  the  
pathogenesis of periodontal and 
endodontic lesions. Successful outcome 
of PRG follows accurate diagnosis and 
elimination of irritants and contributing 
factors. Correct evaluation of clinical 
signs and meticulous examination for 
revealing the extent of the lesion is of 
utmost importance to avoid an incorrect 
course of treatment which may ultimately 
lead to poor prognosis and even loss of 
the tooth. Most of the diagnosed cases 
require an interdisciplinary approach for 
successful  management  of  this  
pathology.
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Fig 11 : Application Of Flowable Composite

Fig 12 : After Coronal Restoration

Fig 13 : Follow Up After 6 Months

Fig 14 : Follow Up Iopa Tooth No.22
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