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Introduction

Periodontitis is an inflammatory disease characterized by 
the destruction of  the periodontal ligament and the alveolar 
bone [1]. It results from the interaction of  the host defense 
mechanism with the dental plaque microorganisms [2]. Local 
factors such as irregularities in root anatomy, developmental 
abnormalities, subgingival restoration margins and overhanging 
dental restorations play a significant role in the pathogenesis of  
periodontitis. Inherent anatomic and morphologic features of  the 
teeth can have a significant impact on the diagnosis, management, 
and prognosis of  the involved tooth/teeth [3].

Anatomic aberrations are often seen 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 
maxillary lateral incisors are termed palatoradicular grooves 
(PRG). This anomaly has also been termed radicular anomaly, 
palatogingival groove, distolingual groove and radicular lingual 
groove [4, 5, 6, 7]. This anomaly can pose dilemmas for diagnosis 
and clinical management. A majority of  palatoradicular grooves 
(93.8%) affect maxillary lateral incisors, and may result from an 
infolding of  the enamel organ and the epithelial root sheath of  
Hertwig. Some have suggested that the anomaly results from 
an attempt to form another root [8]. Kovacs (1971) called this 
anomally ‘syndesmo-corono radicular tooth’ [9]. 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 tooth is almost always doomed to 
be a failure either because of  pulpal or periodontal breakdown. 

Abstract

A 28-year-old man presented to the department of  periodontology with chief  complaint of  recurrent swelling with pus 
discharge in the vestibular area of  maxillary right lateral incisor since 3 weeks. On clinical examination a periodontal pocket 
of  12 mm was noted on palatal aspect in middle third running towards apex. On radiographic interpretation an irregular 
radiolucency at apex gave a suspicion of  palatoradicular groove, which was then explored and managed surgically along 
with bone graft.
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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. 

With a prevalence of  2–5% the PRGs are one of  the rare anomalies 
of  tooth development [10]. 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 similarities to dens 
invaginatus, it has also been considered as an aborted attempt for 
the formation of  an additional root [11]. Some authors have also 
suggested a genetic preponderance of  this groove [12]. PRGs have 
been 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  cases [13].

This report includes a case involving PRG and describes the 
relationship between the PRG, its affects on the periodontium, 
and the clinical management of  such situations.

Case Report

A 28-years-old male patient reported with the chief  complaint of  
swelling in the gums with pain in the right upper anterior tooth. 
Clinical examination revealed an abscess in the vestibular area 
of  maxillary right lateral incisor and a deep periodontal pocket 
in the palatal aspect measuring 12 mm with an associated PRG. 
The same tooth was Grade II mobile. A periapical radiograph 
revealed a radiolucent area in relation to the apex of  maxillary 
right lateral incisor with mild bone loss (Horizontal type) in 
coronal one third of  the root (Figures 1, 2, 3). Patient’s general 
medical history was taken and was found to be non-relevant. The 
etiology of  the patient’s chief  complaint was explained to him 
and written consent was taken. The initial treatment protocol, 
consisted of  scaling and root planing followed by endodontic 
treatment as the lesion was endo- periodontal in nature (Figure 
4). The abscess resolved completely and the mobility reduced 
to Grade I in severity. After a period of  two months of  post 
endodontic treatment, a full thickness flap was reflected to reveal 
the full extent of  the groove. It also was noted that the interdental 
area distal to the maxillary right lateral incisor contained a large 
amount of  granulation tissue (Figure 5). On the palatal aspect 
the groove extended to the apical third of  the root. Scaling and 
root planing were carried out to remove the subgingival calculus 
and the granulation tissue was curetted. Due to extensive loss of  
bone, additive osseous surgery involving placement of  a bone 
graft (PerioGlass) was carried out. The groove was restored to 
obliterate the defect, using glass ionomer restorative material to 
eliminate further plaque retention and its recurrence (Figures 6, 
7). Sutures were placed and the patient was prescribed antibiotics 
and analgesics (amoxicillin 500 mg TID for five days and 
ibuprofen 400 mg TID for three days) (Figure 8). The patient was 
advised to use chlorhexidine gluconate mouthwash (0.12 percent) 
to supplement his oral hygiene regimen. Sutures were removed 
after ten days. The patient was instructed in proper oral hygiene 

measures and motivated to maintain his oral hygiene at a higher 
level to prevent recurrence of  the disease. Healing was uneventful 
with satisfactory patient compliance. It was followed by supportive 
periodontal therapy. Patient was recalled for routine check up at 1, 
3, 6 and 12 months, postoperative. Clinical examination revealed 
a reduction in Pocket depth to 4mm with radiographic evidence 
of  significant bone fill in the apical area. No recurrence of  pus 
discharge or sinus formation was noted (Figure 9).

Discussion

Palatoradicular groove is a rare developmental anomaly with 
a prevalence of  2-5% [7, 14]. This range represents different 
occurrences in different populations and sub-populations. Palatal 
grooves occur frequently on the maxillary lateral incisors, but less 
frequently on central incisors [15]. 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 similarities 
to dens invaginatus, it has also been considered as an aborted 
attempt for the formation of  an additional root [12]. Some 
authors have also suggested a genetic preponderance of  this 
groove [13]. For the sake of  understanding, PRGs have been 
classified as simple and complex [12]. 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 groove is more likely to form on the lateral 
surfaces (60 percent) than in the mid-palatal region (40 percent) 
[16]. The distal pattern is most common and has been witnessed 
in approximately 70% of  cases [15]. However, Kogon [15] found 
the groove to be more frequently present on the mid- palatal 
regions. Hou [10] and Bacicet [16], postulated the distal and 
mesial locations of  the groove to be more harmful than a mid-
palatal groove. This was because far more plaque accumulates in 
these regions, where it is difficult to remove. The occurrence of  
grooves extending from cingulum to apex, as in this case, appears 
to be extremely rare [7]. The diagnosis of  the PRG may sometimes 
present a diagnostic dilemma because the patient usually presents 
with myriad signs and symptoms related to a true periodontal 
lesion or a true endodontic problem or sometimes a combination 
of  both i.e., endo-periodontal lesion. Use of  a disclosing agent 
may prove valuable because it can fill up the depressed groove area 
and visually differentiate the groove from sound tooth structure. 
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 prognosis [16].

Various treatment modalities have been suggested that depend on 
the severity of  the periodontal defect and type of  groove (deep 
or shallow). Ramirez [17], Holem [18] and Everett and Kramer 
[7] suggested a curettage procedure with or without a flap and 
odontoplasty for shallow grooves. But the use of  this method in 
deep grooves is questionable because of  the excessive wear and 
tear of  dentin which is obvious. Lee et al., [19] recommended 
doing an apically repositioned flap and placing amalgam in the 
groove. Rankow and Krasner [20] advocated surgical exposure of  
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the defect and flattening of  the groove by grinding with a high- 
speed diamond bur or fine stone, with or without application 
of  the guided tissue regeneration (GTR) technique. Everett and 
Kramer [7] advised that if  the groove is very deep, the prognosis 
is usually hopeless. On the other hand, if  the groove is not 
deep with only shallow periodontal pocket, closed curettage is 
usually recommended to prevent attachment loss. If  an open 
flap curettage is used to treat this condition, then expect a loss 
of  periodontal attachment rather than a gain. When dealing with 
pockets of  moderate depth, a flap surgery is advised along with 
sealing of  the groove with a restorative material such as glass 
ionomer cement, dental amalgam, or a light-activated, resin- 
based composite. The principal disadvantage of  these procedures 
may be the formation of  a long junctional epithelium instead 

of  a true regeneration of  the lost attachment apparatus. This is 
because it also has been shown that when restorative materials are 
used to seal the groove, the result typically is a reduced epithelial 
attachment in that region. However, the advantages of  using a 
sealant like glass ionomer cement are this material’s ability to 
provide a tight seal and its antibacterial property. When a sealant 
of  some type is used, it prevents the formation of  a dead space 
between the gingival flap and the depressed groove. 

The rationale for using antibiotics in this case was to support 
individual host defenses in overcoming periodontal infections by 
eliminating subgingival pathogens that remain after periodontal 
instrumentation [21] and to prevent the systemic complications 
that may arise from a transient bacteremia following the surgical 

Figure 1. Abscess in relation to 12 in 
vestibular area.

Figure 2. Pocket depth palatally 
(>12mm)

Figure 3. IOPA view of  11, 12.

Figure 4. After Scaling and Root Planing and endodontic Figure 5. Palatal flap 

Figure 6. Groove obliterated with Glass 
Ionomer Cement 

Figure 7. Bone Graft given in the bone 
defect

Figure 8. Sutures given. Figure 9. After 6 months follow up, probing 
showing healthy gingival sulcus.
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procedure. In this case, bone graft was used to fill the bone 
defect. The grooves were sealed with glass ionomer cement. This 
restorative material is known to have many advantages, such as the 
ability to bond chemically to enamel and dentin, biocompatibility, 
good cavity seal, as well as ease of  use and low cost [22, 23]. Apart 
from these advantages, glass ionomers have a unique antibacterial 
property [20].

Perhaps the best technique or treatment option can be the use 
of  GTR or enamel matrix derivatives, which usually show true 
regeneration of  the lost attachment apparatus. In spite of  all 
these treatment procedures, if  periodontal maintenance at regular 
intervals is not carried out following any or all of  these treatments, 
there is a greater likelihood of  failure.
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