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Abstract

The purpose of the present manuscript is to show case successful formation of apical barrier in an immature young
permanent tooth following dental trauma using calcium hydroxide as an intra-canal medicament. Following 9 month
follow-up, apical barrier formation and absence of periapical radiolucency was evident on intraoral periapical radiographic
examination with clinical absence of signs and symptoms. This case report strongly confirms that calcium hydroxide
still remains as age old, gold standard medicament in inducing apical barrier formation thereby facilitating a dental

practitioner to perform smooth root canal treatment.
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1 Introduction
O ccurrence of dental trauma is more common in children and
teenagers due to frequent fall and sport activities [1,2]. When
dental trauma involves young permanent teeth, its management
is a great challenge not only for a paediatric dentist but for all
dental specialists [1-3]. Young permanent teeth exhibit wide
pulp canal, wide open apex and thin dentin walls. Therefore,
using conventional endodontic treatment comprising root canal
treatment is not possible as it does not provide tight hermetic
seal [4,5]. As a result, to obtain apical barrier formation, calcium
hydroxide cement was introduced to overcome this issue, which
successfully resulted in apical barrier formation [6]. However,
calcium hydroxide exhibited various disadvantageous like loss of
root dentinal fluid, long-term follow-up for barrier formation and
brittleness leading to the fracture of the root on long term usage.
To overcome the short comings of calcium hydroxide material
Mineral Trioxide Aggregate Cement (MTA) was introduced in
the endodontic field which provided immediate apical plug
barrier so that immediate root canal treatment can be performed.
However, MTA has also showed few disadvantages making it
inappropriate in case of large apical opening cases [7]. The
‘quest’ went on and finally resulted in introduction of different
alternative techniques [8-12]. However, the newly introduced
alternatives requires increased cost, equipment and protocols.
Therefore, to render immediate, cost-effective and appropriate
justice to the patient, practitioner has to practice sometimes
the well-established treatment protocol like calcium hydroxide
apexification. The purpose of the current manuscript is to show

case successful formation of calcium hydroxide introduced apical
barrier formation in a 10 year old Indian male patient following
dental trauma.

2 Case Report

A 10 year old male patient reported to the department of Pediatric
and Preventive Dentistry complaining of pain in the upper front
tooth since fifteen days. Patient was moderately built and well
nourished. Patient reported a past history dental trauma due
to fall one year back. Following clinical examination, Ellis’
class IV fracture pertaining to permanent maxillary right central
incisor was present. Tooth was discoloured and found tender
to percussion test with absence of clinical gingival abscess. To
rule out the condition of the root and apical region, patient was
subjected to radiographic examination. On intraoral periapical
radiograph (IOPA), incomplete root formation and wide open
apex was noticed. There was periapical radiolucency measuring
1.5x1.5 mm size (Figure 1). Considering clinical and radiographic
findings, a treatment plan consisting of calcium hydroxide
apexification was planned.

In the first appointment, an access cavity was prepared with a
straight line entry access into the root canal. Working length was
determined within 1 mm of the radiographic apex. Following this,
complete debridement of canal was done followed by thorough
irrigation with normal saline. Later, canal was dried using paper
points. Calcium hydroxide powder was mixed with normal
saline and this mixture was placed into the canal and pushed
to the short of apex using plugger. Finally, access opening was
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Figure 1. Permanent maxillary right central incisor with open apex and periapical radiolucency

closed using glass ionomer cement. Patient was followed up
every 3 months once for a period of 9 months (Figures 2, 3 and
4). Following 9 months follow-up, radiographic examination
was performed which showed complete formation of the root
apex with complete periapical healing, absence of periapical
radiolucency and with no clinical signs and symptoms (Figure
4). Presence of apical barrier formation was confirmed using a 30
size paper point which provided a resistant or stop and absence
of haemorrhage, sensitivity and exudate. Patient was scheduled
for further treatment.
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Figure 2. 3 month post-operative radiograph of 11

Figure 3. 6 month post-operative radiograph of 11
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Figure 4. 9 month post-operative radiograph showing apical barrier formation and periapical healing in 11.

3 Discussion

The completion of root development and closure of the root apex
takes place till 3 years following eruption of the tooth. Dental
traumatic injuries affect 30% of children and often result in
pulpal inflammation and necrosis with subsequent incomplete
development of dentinal wall and root apices. The treatment of
pulpal injury during this period enables a significant challenge for
all dental practitioners. The importance of careful case diagnosis
and accurate pulpal treatment are very essential and should not
be overemphasized. The standard/golden rule of the endodontic
practice is to debride and obturate the root canals efficiently
and three dimensionally as possible in an appropriate amount
of time and appointments. Long back, the clinical management
of the blunder buss canal usually consisted of surgical approach
constituting apicectomy procedure for placement of an apical seal
into the fragile, open and flaring apex. But, apicectomy technique
further reduces the root length resulting in a very unfavourable
crown root ratio. Therefore, the treatment of choice for necrotic
young permanent teeth is apexification which involves induction
of apical closure to produce more favourable conditions for
conventional root canal treatment [1-4]. The most commonly
suggested medicament of choice is calcium hydroxide. In 1964,
Kaiser, a great pioneer and researcher was the one who proposed
that this material mixed with camphorated parachlorophenol
(CMCP)would stimulate the formation of a calcified barrier across
the root apex [13].

Extensive review of pediatric endodontic literature exhibited
numerous materials for apexification procedure comprising of
calcium hydroxide in combination with sterile water, saline, local
anesthetic, zinc oxide paste with cresol and iodoform, camphor-
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ated paracholorophenol, tricalcium phosphate, chlorhexidene,
cresatin and polyantibiotic paste. However, all these different
materials have shown some promising results. Although recent
novel techniques like use of MTA and regenerative endodontic
procedures have been introduced calcium hydroxide still remains
as a gold standard in management of open apex in immature
permanent teeth [7-12]. Different factors which contribute to the
success and wide acceptance of calcium hydroxide in the literature
are its easy availability for clinician and affordability for patients
and increased success rate [13].

The mechanism behind the barrier formation is associated with
the alkalinity of non-setting calcium hydroxide which stimulates
the formation of mineralized and fibrous tissue by the granulation
tissue cells in the apical part of the root canal. It also acts as
disinfectant and stimulates the physical barrier. Other postulated
mechanisms of calcium hydroxide are presence of high calcium
concentration which increases the activity of calcium dependent
pyrophosphatase, direct effect on the apical and periapical soft-
tissue, antibacterial activity and high pH, which may activate
alkaline phosphatase activity. The final mineralized tissue formed
consists of osteodentine, bone, osteocementum or sometimes
combination of the three. The newly formed apical barrier
prevents the passage of toxins and bacteria into periapical tissues
from root canals. The calcific barrier formed can be either a
complete or an incomplete hard tissue bridge at the root end or a
few millimetres short of it. In case series reported by Nagaveni et
al [6], the barrier was formed at the apex in both cases. In one case
it appeared as a radiopaque line measuring 1 mm and in another
case it was 2 mm thick. The calcific barrier formed is confirmed
clinically by using a paper point inserting into the canal and felt
for ‘resistance’ or ‘stop’ and there should be absence of intracanal
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bleeding, exudate or absence of pain. The same procedure was
followed in the present case too. In the case presented here calcific
barrier was formed across the root apex. From previous report
[6] and from the present case, it is evident that placement of
calcium hydroxide inside the root canal is very important for
apical barrier formation to be at the apex. If the cement is placed
short of the apex, the barrier will form short of the apex. Therefore,
proper working length determination is highly essential so that
the cement can be easily placed exactly at the apex or slightly
into periapical region. This procedure finally results in a proper
barrier at the root apex not short of apex or with incomplete apex.
There are various opinions regarding the concentration and
number of calcium hydroxide dressing for the apical barrier
formation. A pioneer author based on his experiments suggested
that the amount of calcium hydroxide in the single root canal
dressing was sufficient to initiate and complete the barrier in
92% of the teeth [14]. Chosack et al [15] explained that repeated
root filling is not required as CAOH is only required to initiate
healing process. It has to be replaced if there are any symptoms
or when dislodgment of the medicament happens. Nagaveni and
co-authors reported two cases in that apical barrier formation
happened following only single dressing change in one case.
The frequency of CAOH dressing change is one among different
variables which is under clinician’s control and which has an
effect on the speed of barrier formation. There are various studies
showcasing that, when the frequency of change was low, rapid
barrier formation was seen and there was also some studies where
the frequency of dressing change was high, there was slow barrier
formation [16-20]. Hence it is concluded that, if the root apex is
disturbed by repeated instrumentation and dressing changes then
the time required for apex formation prolongs. Therefore it was
also suggested that a single dressing is sufficient to stimulate the
apical barrier formation. Sheehy and Roberts suggested that use of
calcium hydroxide for apical barrier formation was successful in
74-100% of cases and the average time for apical barrier formation
was ranging from 5 months to 20 months [16]. The two cases
reported by Nagaveni et al showed that the time required for apical
barrier formation was 9 months to 2 years [6]. The present case
strongly witness on successful closure of root apex in an immature
non-vital permanent tooth using an age old, gold standard simple
technology of CAOH assisted apexification. The apical barrier was
formed after 7 months following calcium hydroxide apexification.

4  Conclusion

Based on the present case report and from existing literature,
it was concluded that calcium hydroxide medicament still re-
mains a gold standard in inducing apical barrier formation in
the management of necrotic, immature young permanent teeth.
Although time required is long, it is easy to perform by a practi-
tioner, cost-effective to the patients thereby providing successful
results. However, long term clinical trials are essential to compare
longevity of the tooth with other endodontic procedures dealing
with wide open apex.
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