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ABSTRACT 
 

This report describes the management of an unusual case of dens invaginatus in a 48-year-old 
female patient. Cone beam computed tomography and pre-operative periapical radiograph showed 
the presence of type III dens invaginatus with inadequate obturation, poor apical seal, and 
presence of periapical lesion related to maxillary lateral incisor. The case was managed 
successfully by a combination of nonsurgical and microsurgical endodontic retreatment. 
Orthograde endodontic retreatment was performed using rotary files and calcium hydroxide paste 
as intracanal medication for one week, then the root canal was obturated using thermoplasticized 
gutta percha and adseal sealer. One week later, microsurgery was done. After 3 years follow up, 
absence of periapical radiolucency and satisfactory healing were observed. Microsurgical 
retrograde with orthograde retreatment of dens invaginatus preserve the entire tooth. It should be 
considered to promote periapical healing with complete reconstitution of bone and periodontal 
ligament regeneration without signs of recurrence over a period of 3 years.  

Case Report 
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1. INTRODUCTION  
 
“Dens invaginatus is a developmental dental 
anomaly characterized by the invagination of the 
dental papilla before the mineralization stage, 
resulting in the formation of a lateral or accessory 
canal within the tooth” [1]. “The precise etiology 
of DI remained unclear, but it tends to include 
genetic and environmental factors. Numerous 
theories have been suggested, including 
infection, trauma, changes in tissue pressure, or 
local discrepancies in cellular hyperplasia” [2]. 
“Nevertheless, the exact etiology is still indistinct. 
Dens invaginatus is a considerably common 
condition, its incidence is between 0.3% and 
10% in all teeth, with maxillary lateral incisors 
being the most commonly affected, followed by 
the maxillary central incisors, but it is rarely found 
in the mandibular incisor” [3,4]. “Multiple 
classification systems for dens invaginatus have 
been proposed, including dens in dentes, 
dentoids in dentes, invaginated odontomes, and 
dilated composite odontomas, but the most 
widely used and clinically relevant classification 
system was proposed by Oehlers” [5,6]. “This 
classification system divides invagination into 
three types, according to the depth of enamel 
invagination observed radiographically. In type I, 
there is minimal invagination that is limited to the 
crown; in type II, the invagination extends 
beyond the cementoenamel junction (CEJ) in the 
inform of a blind sac. In type III, the invagination 
invades throughout the root, laterally extends to 
the periodontal tissues, penetrates through the 
root, and apically opens in the periapical tissues 
but does not communicate with the pulp. Hence, 
infection in a type III invagination could result in 
an inflammatory response within the 
periodontium and periapical tissues, leading to 
periapical periodontitis” [7,8]. Endodontic 
treatment of dens invaginatus can be challenging 
because of the complex anatomy of the tooth, 
and treatment failure is common. This case 
report describes a 48-year-old female patient 
who had failed endodontic treatment before for 
Oehler's Type III dens invaginatus. The                   
patient reported a periapical lesion on the 
maxillary lateral incisor, which had                         
previously undergone endodontic treatment 
twice, 10 and 5 years ago, respectively.                 
Despite previous treatments, a repeated intraoral 
fistula appeared buccally with pain on 
percussion. 
 

2. CASE DESCRIPTION 
 
A 48-year-old female patient with no relevant 
medical, family or psychosocial history was 
reported with chief complaint of dull pain and 
discomfort in the maxillary lateral incisor, tooth 
number #22 (According to FDI system), and 
repeated fistula on the buccal gingiva opposite to 
its root apex. The patient claimed that endodontic 
treatment was done on the tooth 10 years ago, 
however due to persistent infection, endodontic 
retreatment was performed again on the same 
tooth after 5 years (in year 2009). Upon clinical 
examination, a recurrent intraoral fistula 
appeared on the buccal mucosa, exacerbated by 
pain on percussion and grade I mobility. Despite 
previous treatments, the patient continued to 
experience pain and discomfort in the affected 
tooth.  
 
Radiographic examination showed periapical 
radiolucency as well as an invagination which 
had a central invaginated canal extending from 
the pulp chamber throughout the apical foramen 
in the maxillary lateral incisor with inadequate 
root canal filling (Fig. 1). This type of anatomy 
was consistent with a dens invaginatus Odhlers 
type III. Cone-beam computed tomography 
(CBCT) (Vatech, Pax-i3D Smart, Korea) was 
taken at standardized settings (90 kV, 6 mA, 5 
cm × 5 cm, 18 s) as a complementary 
examination to reach an accurate diagnosis and 
to assess the information on periapical lesion 
extent and the proximity to anatomic structures. 
The preoperative measurements of the lesion 
extent were viewed in the sagittal section (Fig. 
2). The CBCT images showed an invagination of 
the lateral incisor extending from the crown 
throughout to the root canal apex; but, it didnot 
communicate with the main root canal. The 
apical foramen was incomplete and had a 
periapical radiolucency of approximately 
2.2×3.8 mm (Fig. 2). An inadequate root canal 
filling with inadequate apical seal, can lead to 
endodontic treatment failure due to micro 
leakage along the root canal walls with the 
appearance of an apical lesion. 
 

3. THERAPEUTIC INTERVENTIONS 
 
Orthograde retreatment combined with 
endodontic microsurgery was planned for the 
treatment of maxillary lateral incisor. The patient 
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was informed about the risks and benefits of the 
procedure, and written consent was obtained. 
 

Local anesthesia (2% lidocaine with 1:100,000 
epinephrine) was administered. followed by 
single tooth rubber dam isolation. The access 
cavity was opened using round carbide bur #008 
(LusterDent, France). Gutta-percha was removed 
from the coronal area with a gates glidden size 
#2 (VDW, Munich). The previous root canal filling 
in the middle third was eliminated by brushing H 
files ISO #30 (FKG Dentaire, Switzerland) in an 
up and down against the root canal wall. The H 
file was used again in the same manner for the 
apical section with adding gutta-percha solvent 
(Eucaliptol, Maquira Industry of Dental Products, 
Brazil). A periapical radiograph was performed to 
confirm the complete removal of the gutta-
percha. The canal was mechanically prepared 
utilizing rotary instruments (A3 Azure, endostar 
Ni-Ti rotary files taper 0.04, Poland). The working 
length (WL) was 20mm, which was validated 
both by the apex locator (Geosoft, Russia) and 
periapical radiograph (Fig. 3). Apical gauging 
was performed with a 0.02 manual K-file NiTi 
ISO 80, yielding a diameter of 0.80 mm for the 
apical foramen. Between each instrument 
change, the root canal was irrigated with 5ml of 
Dual Rinse HEDP solution. According to the 
manufacturer's instructions, a Dual Rinse HEDP-
based solution was made by mixing 10 mL of 3% 
NaOCl with one capsule of Dual Rinse etidronic 
acid (HEDP) powder (Medcem, GmbH, Vienna, 
Austria) using a syringe with a 28 gauge side 
vented needle. The depth of the irrigation needle 
was 2 mm from the apex. In addition, an 
ultrasonic activation (Woodpecker, UDS K (LED), 
China) was applied to attain a more effective 
debridement. Paper points were used to dry the 
invaginated canal, followed by the application of 
calcium hydroxide paste, and temporary filling 

material (Caviton; GC Co., Tokyo, Japan) to seal 
the access cavity. After one week, upon 
examination, no abnormality detected and the 
previous fistula has been resolved. Copious 
irrigation using Dual Rinse HEDP solution and 
ultrasonic activation were used to remove the 
intracanal medication. After that, paper points 
were applied to dry the invaginated canal, which 
was then obturated using thermoplasticized gutta 
percha and adseal sealer (Meta Biomed, Korea). 
Finally, the access cavity was sealed using GIC 
and composite resin (Z350; 3M ESPE, St Paul, 
MN, USA). 
 

One week after that, on her third visit, the 
microsurgery was done under the dental 
operating microscope DOM (Zumax, China) with 
magnification 1.2x. After administration of local 
anesthesia using 2% lidocaine with 1: 100,000 
epinephrine, crevicular and vertical releasing 
incisions were done followed by reflection of a 
full-thickness flap. The granulation tissue 
surrounding the root apices was thoroughly 
removed using an ultrasonic piezo scalpel (US4, 
SOGA, Shenzhen Soga technology co., Ltd, 
China), the following parameters were set: 120 
VA, working frequency 30KHZ, with physiological 
saline for cooling, revealing the extent of bone 
loss. Apicoectomy was done by removing 3 mm 
from the root apex of #22, using piezoelectric 
device tips XM-NINJA (SOGA, Shenzhen Soga 
technology co., Ltd, China), then retrograde 
cavity preparation was performed using 
ultrasonic tips (UE2) and retrograde filling was 
added using Mineral Trioxide Aggregate (MTA 
Angelus® Brazil), Fig. (4). “Surgical site was 
irrigated with normal saline 0.9%, flap 
approximated, and sutured with 4-0 nylon suture 
(Ethicon; Johnson & Johnson). Antibiotics and 
nonsteroidal inflammatory drugs as well as 2% 
chlorhexidine mouthwash were prescribed” [9]. 

 

 
 

Fig. 1. Initial periapical radiograph showing a poor quality obturation with periapical 
radiolucency 
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Fig. 2. Cone beam computed tomography: Sagittal view 
 

 
 

Fig. 3. Working length determination 
 

4. FOLLOW-UP AND OUTCOMES 
 
The patient was followed-up one week post-
surgery and the sutures were removed. On 
palpation, the gingiva was smooth with no 
discomfort. The tooth's mobility was within 
physiological limitations (Grade I). Follow-up 
appointments were scheduled after six months, 
one-, two- and three-years. It showed 
satisfactory healing on the radiograph (Fig. 5). 

5. DISCUSSION 
 
Dental anomalies such as Dens Invaginatus (DI) 
exhibit a wide range of morphologic changes and 
can lead to dental caries, pulpitis, and apical 
periodontitis in more severe cases [10,11]. 
According to this case report, “Oehler's Type III 
Dens Invaginatus is the most severe form of the 
anomaly, characterised by a deep infolding of the 
enamel and dentin in the affected tooth that 
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extends into the root and forms a pseudo 
foramen to communicate laterally with the 
periodontal space” [12,13]. “The enamel lining in 
these defects is frequently hypomineralized and 
incomplete with various channels that 
communicate with the pulp thereby allowing easy 
access for irritants from the invagination to reach 
the pulp space” [14,15]. “Treatment options 
include preventive sealing of the invaginated pit 
in teeth that are asymptomatic as well as regular 
evaluations. Endodontic therapy of the 
invaginated area alone or of the invaginated 
section and the root canal has been 
recommended in cases of pulp necrosis” [16]. 
When nonsurgical methods fail to address 
significant periapical lesions or when gaining a 
coronal access prevents nonsurgical treatment, 

surgical endodontics should be considered in 
addition to conventional endodontics. The apical 
part of the invagination and/or root canal will be 
disinfected and retrogradely sealed during 
surgery, eliminating the possibility of an infection 
source [9, 17–21]. Because Type III DI is 
frequently linked to modifications in the root 
canal's morphology, endodontic procedures are 
challenging because of the abnormal anatomy in 
the invaginated track and pulp space. 
Furthermore, as this case report illustrates, if the 
invagination expands into the periodontal space 
(Fig. 1), there may not be a real apical 
constriction, which adds to the complexity of 
endodontic procedures [10,18]. “Cases of DI with 
its complicated anatomy always pose a 
diagnostic and treatment challenge to the

 

 
 

Fig. 4. Periapical radiograph after root canal obturation 
 

 
 

Fig. 5. Satisfactory healing of periapical lesion 
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clinician. Due to the intrinsic limitations of the 
conventional radiographs, they are unable to 
reveal the details of the DI three-dimensionally. 
In cases of DI, CBCT images show the details in 
terms of type, extension, and morphologic 
changes in the tooth” [22,23]. “CBCT uses low 
effective radiation dose and besides generating 
undistorted 3D reconstruction of the teeth and 
surrounding soft tissues provides interrelational 
images in three orthogonal planes: axial, sagittal, 
and coronal” [24,25]. “Based on these CBCT 
images we decided to retreat the main root canal 
with nonsurgical endodontic therapy and do a 
surgical endodontic approach with retrograde 
filling for the apical portion of the invagination. A 
similar combination of conventional and surgical 
endodontics has also been reported” in a case 
report by Vier-Pelisser et al. [26]. Since calcium 
hydroxide's high alkalinity promotes healing in 
necrotic teeth with periapical lesions, it was 
utilised as an intracanal medication in the root 
canal for a week. Even though MTA has been the 
preferred root end material, It was first developed 
for the endodontic treatment of root perforations. 
Nevertheless, MTA application has grown over 
time [27]. Because of its bioactive qualities, 
excellent sealing ability, antibacterial effect, and 
osseoinductive and conductive power that 
promotes tissue regeneration when it comes                  
into touch with the pulp and periradicular      
tissues, it is currently regarded as the gold 
standard [28]. Moreover, it is readily detectable 
on control radiographs due to its radiopacity  
[29]. 
 

6. CONCLUSION 
 
Endodontic treatment of dens invaginatus can be 
challenging because of the complex anatomy of 
the tooth. Orthograde retreatment combined with 
endodontic microsurgery have been successful 
for a 3 years period, showing a satisfying results 
and outcome. 
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