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RACT

Apexification is the standard treatment of choice for teeth with immature open apex and necrotic pulp. Two most widely
employed materials in apexification are Calcium Hydroxide (CH) and Mineral Trioxide Aggregate (MTA). These materials differ in
various physical, chemical and biological properties with variable results. Presented here are reports of two cases designed in a

The prevalence of Traumatic Dental Injuries in permanent anterior
teeth in India varies from 7.3 t0 8.79%."* Anterior teeth are at the
most susceptible position due to their projection. When the young
anterior teeth with open root apex gets involved in traumatic
dental injuries, the ensuing pupal necrosis often leads to arrest of
normal process of apexogenesis. These teeth are often the
candidates for apexification, a process that aims to induce hard
calcified barrier at the root apex so that definitive root canal
obturation can be achieved.’Calcium hydroxide (CH) was
previously the material of choice for apexification but it has some
disadvantages like longer time taken for apical barrier formation,
unpredictable results, higher probability of infections and root
fractures on long term use by causing denaturation of dentinal
proteins.” Mineral Trioxide Aggregate (MTA) is progressively
replacing CH apexification being a single-visit procedure and
owing to its ability to induce cementogenesis and avoiding any
reduction of fracture resistance of tooth roots even after long term
use.” It has superior sealing ability and more predictable results
than CH, is more biocompatible, and has the ability to set even in
presence of moisture and blood.® The present article aims to report
two cases where apexification was done using MTA and CH in a
split mouth type study design.

CASE REPORTS

Case 1: A 14 year old male patient reported to the department
with chief complaint of fractured and discoloured upper front
teeth since 1 year. Trauma happened when the patient was 8 years
old.Clinical examination revealed fractured #11 with
discolouration. On radiographic examination, periapical
radiolucency with open apices was evident in relation to #11 and
#21.#11 showed a fracture line involving enamel, dentin and pulp
of crown structure (Figure 1).

Figure 1: Pre-operative Radiograph

The involved teeth were non-vital,thus confirming the diagnosis of
Ellis class IV fracture. Management of the involved teeth was done
with apexification using MTA in #11 and CH premixed with
iodoform paste (Metapex, Meta Biomed Co. Ltd, Korea) in #21. In

% | split mouth pattern in order to compare the results of CHand iodoform paste and MTA apexification in teeth having open apices
g and necrotic pulp owing to traumatic dental injuries. Results showed that MTA produces single appointment apical stop
formation (24-48 hours) and faster resolution of periapical lesions as compared to CH and iodoform paste (14 months).
INTRODUCTION #11, a firm stop was observed in apical area of the root which

allowed condensation of gutta-percha during obturation. On 1
year follow up, both teeth were asymptomatic and radiograph
showed root end closure in relation to #11 but the apex was still
open in relation to #21 with a period of follow up of 14 months
(Figure 2). At the time of publishing this case report, #21 is still
undergoing apexification.

Figure 2: 14 Months follow up Radiograph

Case 2: A 12-year old male patient reported with chief complaint
of swelling and pain in relation to upper anterior teeth. The patient
had history of trauma 3 months back and was treated by a general
dentist after the injury. Intra-Oral Periapical (IOPA) radiograph
showed open apices of #11 and #21. #21 also showed a gutta-
percha point extruding through the root apex. (Figure 3)

Figure 3: Pre-operative radiograph

Both teeth were non-vital and a diagnosis of Ellis class IV fracture
was made. Endodontic management of teeth was done through
apexification using MTAi.r.t. #21 and CH with iodoform pastei.r.t.
#11. 2 months post-operative radiograph showed root end
closure irt #21 with resolution of radiolucency while #11 showed
partial resolution of radiolucency with root apex still open. At the
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time of publishing this case report, #11 is also still undergoing
apexification Figure 4).

Figure 4: 2 months follow up radiograph

DISCUSSION

The traditional method of root end closure using CH with
jodoform paste was favoured due to the antimicrobial and
biological properties like its ability to induce hard tissue and
reparative dentin formation.”*CH eliminates the micro-
organismsby protein denaturation and damage to DNA. In
addition to this, it also deactivates the toxic bacterial products.’
Despite so many advantages, CH has some inherent disadvantages
like long duration of treatment for root end closure, less patient
compliance, chances of re-infection, inconsistent sealing ability
and root resorption.’MTA has generated a lot of interest in the
field of dentistry since its introduction in 1998."It consists of a
mixture of Tricalcium aluminate, Tricalciumsilicate,Silicate oxide
and Tricalcium oxide. It has been used extensively in management
of teeth involved in dental trauma. It has become popular as single
visit apexification procedure in teeth having necrotic pulp with
open apices. It has good handling property which results in ease in
placement. Contrary to CH, MTA does not cause root resorption
and neither gets resorbed. It is highly biocompatible and induces
cementogenesis and periodontal ligament formation. High tissue
pH of 10.5-12.5 induces hard tissue formation. It has significantly
better sealing of canals as compared to CH, amalgam or Zinc oxide
eugenol (ZOE)."Cytotoxicity of MTA is also very low owing to
which only minimal inflammation is encountered in event of
extrusion beyond the apex. MTA is available in market in two
forms: Gray and White MTA. Gray MTA has large particle size,
longer setting time and higher compressive strength. It consists of
ferrous oxide which imparts greyish discolouration to the tooth.
Owing to this property, this material is not suitable for use in
anterior teeth. White MTA on the other hand, consists of
Magnesium oxide and hence does not cause any discolouration.
This property makes its useful in apexification procedure of
anterior teeth. In the present case, white MTA was used in anterior
teeth. Results of apexification procedure were evaluated using
Frank's criteria, which classifies results in four categories as
follows:

1) Continued closure of canals and apex to a normal appearance,

2) Dome shaped apical closure with canal retaining a
blunderbuss appearance,

3) No apparent radiographic change but a positive stop in the
apical area, and

4) A positive stop and radiographic evidence of a barrier coronal
to the anatomic apex of tooth.

The results showed a positive stop and radiographic evidence of a
hard barrier coronal to the anatomic apex of tooth, in both the
cases of MTA apexification similar to first criteria of Franks
classification of apexification, but in teeth treated by CH with
iodoform paste, apexification, apices of both teeth were open at
the time of follow up of 1 year 2 months and 2 months
respectively. This goes in accordance with Sheehy et al'' where the
time range for apical end closure has been mentioned from 5-20
months. The authors did not observe any adverse complication in
CH with iodoform paste treated teeth like infection, root

resorption or fracture, but the apices were still open at the time of
follow up and the periapical lesions showed only partial resolution.
This was in contrast to the MTA treated teeth where normal root
end closure was seen with complete resolution of periapical
lesions. Thus, the authors favour the use MTA over CH with
iodoform paste for apexification procedure in teeth with open
apex and necrotic pulp.
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