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INTRODUCTION

Resorption of the tooth represents a multifactorial and a perplexing problem for all
clinicians resulting in complete or partial loss of tooth structure. The present clinical
demonstration describes management of the permanent maxillary left central incisor
(tooth number #21) affected by external root resorption involving the mesial and
distal surface of middle one-third of the root. Conventional nonsurgical endodontic
treatment followed by MTA (Mineral trioxide aggregate) obturation (PRoRoot MTA,
Dentsply, Tulsa Dental Specialties) was planned. The root canal of the affected teeth
was debrided with Dual Rinse HEDP (Medcem Weinfelden, Switzerland) containing
etidronate powder and chemomechanical preparation of the root canal was
performed with XP endo shaper file system (FKG Dentaire, SA, Switzerland). Thirty-
six months’ post-operative follow-up revealed complete healing of the external root
resorption defect with no clinical and radiological signs and symptoms. In the present
case simple non-surgical endodontic management of severe external root resorption
was done in a permanent maxillary tooth by using a continuous chelation irrigation
technique, intracanal medicament followed by obturation with bio-ceramic material
produced satisfactory results in contrast to the recommended surgical management.

Resorption of the tooth being a multifactorial and a perplexing problem for all
clinicians results in complete or partial loss of tooth structure. According to the
Glossary of Endodontic terms, Resorption is defined as a condition associated with
either a physiologic or a pathologic process resulting in the loss of dentine,
cementum, and/or bone.! Traditionally resorption can present either as internal or
as external resorption.z External root resorption occurs on the outer surface of the
root and are of dissimilar nature such as external surface resorption, external
inflammatory root resorption, ankylosis, and external replacement resorption, the
most common being external inflammatory root resorption.3 According to the
Glossary of Endodontics, “Inflammatory resorption is defined as an internal or
external pathologic loss of tooth structure and possibly bone, resulting in a defect;
occurs as the result of microbial infection; characterized radiographically by
radiolucent areas along the root”.! It may result due to dental trauma, forceful
orthodontic tooth movement, long standing infection of the pulp or periodontal
tissues. External resorption presents as a major resorptive condition of the root
without any clinical signs and symptoms.2 The non-surgical management of external
inflammatory root resorption is based on its aetiology, which needs to be eliminated.3
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The main objective of endodontic management is the
removal of necrotic pulpal remnants from the root canal
system and to reduce the bacterial load below the tolerable
level. Calcium hydroxide is the choice of intracanal
medicament for the treatment of external inflammatory root
resorption.# Over the years several studies have shown that
longer treatment with calcium hydroxide is beneficial when
there has been a delay in the removal of necrotic pulpal
remnants.> Root canal irrigants most commonly used for
necrotic pulp tissue dissolution, killing the microorganisms
and smear layer removal are sodium hypochlorite (NaOCI)
followed by ethylenediamine tetra acetic acid (EDTA).6
However, EDTA when combined with NaOCl results in
chemical interaction and exothermic reaction consuming free
available chlorine in NaOCI solutions, thus reducing its tissue
dissolving and microbicidal properties.” Further, EDTA will
result in complete demineralization and erosion of exposed
peritubular dentin.8 To overcome the above disadvantages, the
concept of continuous chelation protocol was introduced by
mixing NaOCl with a less aggressive chelator. 7 % to 10 % of 1
- hydroxyethylidene - 1, 1 - bisphosphonate (HEBP) can be
used during root canal preparation without any loss of NaOCl
efficacy.910 Mineral trioxide aggregate (MTA) is a hydrophilic
material and sets in the presence of water. MTA known for its
biocompatibility has been used as a retro filling material and
to seal root perforations.10.11

Thus, it has an ability to regenerate peri radicular tissues,
such as bone and cementum, and can be considered as a viable
option for root canal filling in external root resorption after
delayed tooth replantation.l?2 This clinical case report
describes the endodontic management of external root
resorption with white MTA as an obturating material. This
case is unique as its presentation in a permanent tooth root
resorption is uncommon owing to the inert antiresorptive
properties of the precementum covering the root. External
root resorption has been managed by using continuous
chelation irrigation with dual rinse HEDP followed by
obturation with white - MTA at 36 months follow up.

\ PRESENTATION OF CASE

A 24-year-old Indian male patient was referred to the
Department of Conservative Dentistry and Endodontics
(Sathyabama Dental College and Hospital, Chennai,
Tamilnadu, India) for the management of his maxillary right
(#11) and left central incisors (#21) respectively. The patient
had a traumatic history due to impact injury of his upper front
teeth. Patient’s past medical history was non - contributory. On
clinical examination there was no mobility of tooth #11 but
there was grade 2 mobility of tooth #21. Clinically, the gingival
attachment was normal and the palpation of the labial and
palatal aspect of the #11 & #21 revealed no tenderness.
Nevertheless, #11 and #21 exhibited tenderness to
percussion. Periodontal probing depth was within
physiological limits around #11 and #21. Pulp sensibility tests
revealed a negative response. The pre-treatment radiograph
of #21 had a resorbed bowl - shaped defect on the external
surface of middle one-third of the root. The root resorption
affected the outer aspects of the mesial and distal surface of
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middle one-third of the maxillary left central incisor.
Periapical radiolucencies were seen in both #21 & #11 (Fig. 1).

Figure 1.

Preoperative Intraoral
Periapical Radiographic
Image Showing
Radiolucencies on the
Periapical Region and on
the Outer Surface of the
Tooth Root (#21)

Figure 2.

Intraoral Periapical
Radiographic Image
Showing the Working
Length

Figure 3.

Immediate Intraoral
Periapical Radiographic
Postoperative Radiograph
Showing Obturation and
Splint Placement

Figure 4.

A 12 Month Postoperative
Intraoral Periapical Follow
Up Radiographic Image
Showing Evidence of
Healing in the Periapical
Region

Figure 5.

A 36 Month Postoperative
Intraoral Periapical Follow|
Up Radiographic Image
Showing Evidence of
Complete Healing in the
Periapical Region
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\ PROVISIONAL DIAGNOSIS \

On clinical and radiographic findings, #11 was diagnosed as
pulp necrosis with symptomatic apical periodontitis and #21
as external inflammatory root resorption with symptomatic
apical periodontitis.

DISCUSSION OF MANAGEMENT ‘

Treatment Planning

Conventional nonsurgical endodontic management with inter
appointment calcium hydroxide as intra-canal medicament
was the preferred treatment of choice for external
inflammatory root resorption with symptomatic apical
periodontitis.

Procedure

Visit 1

During the first visit, local anaesthesia was administered with
2 % lidocaine with 1:200,000 epinephrine (Xylocaine;
AstraZeneca Pharma India Ltd, Bengaluru, India), under
rubber dam isolation, endodontic access cavity was prepared
for #11 & #21 with an endo-access bur and an endo Z bur
(Dentsply Maillefer, Tulsa Dental, USA). Working lengths were
determined with #20 file (Mani Inc., Utsunomiya, Japan) with
the help of an electronic apex locator (Root ZX; ]J. Morita,
Tokyo, Japan) and verified with radiographs (Figure 2). Chemo
mechanical procedure of the canal was performed using
#30/.04 XP - endoshaper file system (XP; FKG Dentaire, La
Chaux - deFonds, Switzerland) and debridement was carried
out by continuous chelation irrigation technique with 2.5 %
NaOCl combined with 9 % HEDP which is commercially
available as Dual Rinse HEDP (Medcem Weinfelden,
Switzerland). An irrigation facilitator - EndoActivator System
(Dentsply Sirona, Ballaigues, Switzerland) was included for
thorough cleaning of the root canal system. Calcium hydroxide
(RC Cal, Prime Dental, Bhiwandi, India) was placed in the root
canal as an inter-appointment intracanal medicament and the
access cavity was sealed with Cavit G (3M ESPE, St. Paul, MN,
USA). Splinting of the maxillary anterior was done to reduce
the grade 2 mobility of tooth #21. The next appointment was
scheduled for two weeks.

Visit 2

In the second visit, teeth were isolated with rubber dam and
intracanal medicament was removed from the canals by
thorough irrigation with saline, the root canals of #11 & #21
were dried with absorbent paper points (Dentsply Maillefer,
Tulsa, USA). Master cone radiograph was taken for #11 and
obturated with gutta-percha points of 2 % taper and MTA -
based root canal sealer (MTA Fillapex, Angelus, Londrina,
Brazil) by cold lateral compaction technique. The root canal of
tooth #21 was obturated with white MTA (ProRoot MTA,
Dentsply, Tulsa Dental) as an obturating material (Figure 3).
After completion of endodontic procedure, the access cavities
of #11 & #21 were restored with a composite resin (Te -
Econom Plus, Ivoclar Vivadent, India).
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Post-Treatment Follow-Up

Patient was reviewed over a period of thirty - six months both
clinically and radiographically. Postoperative radiographs
(Figure 4, 5) revealed complete healing of the external root
resorption defect in #21 with no clinical and radiographical
postoperative signs or symptoms of failure.

| DISCUSSION

Successful management of external root resorption in trauma
patients is of utmost importance for a clinician to achieve
favourable healing which varies from one person to another
owing to several local and systemic factors.13 Trauma and pulp
space infection predominantly contributes to external root
resorption.14 When a tooth sustains a traumatic injury, it leads
to varying degrees of attachment loss. The cemental covering
of the root is damaged and its protective quality is lost. If the
root canal is infected, the bacterial toxins can penetrate
through the dentinal tubules and exert damage to periodontal
ligament, which results in the resorption of root.1415
Inflammatory resorption is a mechanism by which infected
tissues are removed.'® Osteoclasts being a specialized
macrophages aids in the healing process of traumatized teeth
and bone. Osteoclasts tend to remove infected calcified tissues,
and this progress is done till the aetiology is removed.14

Non-surgical endodontic therapy with the wuse of
continuous chelation Dual Rinse HEDP, a bisphosphonate root
canal irrigant followed by an intracanal medicament and MTA
obturation was often the recommended treatment of choice in
such cases. In the continuous chelation concept, NaOClI is
mixed with soft chelators such as etidronate powder, a
nitrogen - free bisphosphonates appear to have a minimal
effect on dentin walls but remove smear layer effectively.17.18
This combination stabilizes the hypochlorite concentration,
which results in enhanced tissue dissolution and is found to be
less cytotoxic.19.20 NaOCl - Dual Rinse HEDP irrigating solution
exhibited better haemostasis when compared to EDTA in case
of root resorption, perforation, and maintenance of bleaching
effect of NaOCl in blood stained dentin. When HEDP is mixed
with NaOCl], the proteolytic effect of NaOCI predominates with
reduced bleeding when compared to EDTA.2! Etidronates
belong to bisphosphonates, and they inhibit osteoclastic
activity and exhibit antiinflammatory properties. Etidronate
salts when mixed with NaOCl increases its surface tension and
may reduce the wettability of the combined irrigant to the root
canal dentinal walls.22 Hence, an endo activator system with
safe, noncutting polymer tips to vigorously agitate irrigant
solution was used.

The calcium hydroxide dressing helps to control infection
and maintains the root canal with alkaline pH, an environment
conducive for calcified tissue formation. Calcium hydroxide
due to its high calcium ion concentration and alkaline pH is
used for the treatment of external root resorption.* There are
various theories for its mechanism of action like stimulating
the formative cells and neutralizing the action of resorptive
cells by its high pH.23

After thorough debridement, cleaning and shaping was
done with XP endo shaper file system. The advantage of this
system is that it minimizes the stresses exerted into root canal
dentinal walls and prevents the risk of micro cracks. It has a
gentle, non - aggressive action and promotes conservative root
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canal preparation. Further, it has a smaller core than
conventional instruments which facilitates debris removal
without occluding the dentinal tubules.2# MTA, due to its
alkaline pH releases calcium ions even after its setting
reaction.112 These calcium ions penetrate through the
dentinal defects in root canals restored with MTA, and the
concentration increases with time.25 In this clinical case, the
calcium hydroxide dressing and MTA obturation had a
synergistic effect and helped in the healing process. However
external root resorption defect can be accurately evaluated by
Cone Beam Computed Tomography (CBCT). Due to radiation
exposure to the patient, it was not considered in this clinical
report.

CONCLUSIONS

In this clinical presentation non-surgical endodontic
treatment combined with calcium hydroxide intracanal
medicament and MTA obturation was performed for the
management of external root resorption. Further, continuous
chelation with Dual Rinse HEDP irrigating solution and endo
activator system helped in thorough cleaning of the root canal
that ensured a better prognosis and healing of the external
root resorption defect. Thus, meticulous case selection by
appropriate examination and prompt diagnosis combined
with treatment promoting complete inactivation of resorptive
tissue and regular follow-up, can aid in successful
management.
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