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ABSTRACT:

Periapical lesions usually develop in non vital teeth as a result of a chronic aggression by the presence of pathogenic microorganisms
into the root canal which may appear as radiolucent lesions in radiographs. Treatment of such lesions varies from non surgical to
surgical means depending upon individual case. In the era of minimally invasive dentistry, non surgical endodontic approach has
been highly recommended to promote periapical healing. Calcium hydroxide plays a pivotal role in such procedures since it has very
effective anti-bacterial properties and special ability of tissue repair by hard tissue formation. The case report series below describes
the regression of periapical lesions using nonsurgical endodontic treatment along with calcium hydroxide based medicament.
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INTRODUCTION:

Microbial invasion of the pulpal tissues occurs either
through dental caries, trauma or any developmental tooth
anatomy causing pulpal infection and subsequent pulpal
necrosis. The necrotic root canal system provides a very
favourable  environment for the growth  of
microorganisms inside the root canal system. Thus, it is
responsible for formation of numerous microbial stains
and their by-products along with tissue breakdown
products which usually leach out into the surrounding
periradicular tissue region.® Since, a very close physio-
pathological relationship exists between the pulp and
periradicular area ,these generally trigger an
inflammatory process in the periapical tissues
progressively affecting them through the process of
resorption and  subsequent  immunopathological
mechanisms lead to the formation of periapical lesions in
the form of periapical granulomas, abscesses or periapical

cysts. Such periapical lesions are generally diagnosed
either during routine dental radiographic examination or
during an episode of acute pain elicited by the patient.**
Most periapical lesions can be classified as periapical
granuloma, abscess or cyst. Incidence of periapical
granuloma ranges between 9.3 and 87.1%, abscess
between 28.7 to 70.7% and periapical cyst varies between
6 to 55%."

Thus, all inflammatory periapical lesions should always
be initially treated by conservative non-surgical
technique. Surgical intervention is recommended only
when nonsurgical techniques have failed. Moreover,
surgical techniques have major drawbacks which limit its
use in the routine management of periapical lesions.
Various studies have reconfirmed that non-surgical
treatment with adequate infection control can help to
create favourable environment in the healing of large
periapical lesions upto 85%.>°
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The ultimate goal of endodontic therapy is to eliminate or
significantly reduce the pathogenic microorganisms
inside the root canal system and to enable the teeth to
return to its healthy state of function without any surgical
intervention. Chemo-mechanical preparation techniques
alone can’t adequately clean the root canal system of
microorganisms. Microorganisms tend to proliferate at
the intra-appointment time. Hence, a suitable intracanal
medicament like calcium hydroxide has to be delivered in
the intra-canal space to prevent inter-appointment flare-
ups. Calcium hydroxide has been extensively used as an
intra-canal medicament in the field of endodontics for
many Yyears because of its good antibacterial properties
and its ability to encourage osseous repair and promote
healing.”®

This article presents case of treatment of large periapical
lesion using calcium hydroxide as an intra-canal
medicament.

A 57 year old female patient with a non contributory
medical history reported to the department of
Conservative dentistry and endodontics with pus drainage
from the upper front tooth region. On taking case history,
patient reported that she had a traumatic injury due to
bicycle accident 8 years back. She had never visited any
dentist before since she was asymptomatic earlier. On
clinical examination, there was slight extrusion of the
tooth 11 and 12 was found discoloured. Sinus formation
was evident with respect to 11. Both the teeth were
sensitive to percussion and palpation but there was no
mobility. Diagnostic radiographs were taken which
demonstrated well defined and circumscribed large
radiolucent lesion around the apices of the maxillary
incisors.

Keeping in mind the age of the patient and the intra oral
conditions a non surgical management was planned and
an informed consent was obtained.

Non surgical endodontic treatment was initiated. Access
cavity preparation was done under local anaesthesia and
rubber dam isolation. Following the access cavity
preparation, copious mucopurulent exudate was drained
through the root canal space by using number 15 size k
file to trephine beyond the apical foramen. Then, when
the drainage ceased the working length were determined
using k files keeping 1 mm short of the radiographic
apex. The canals were then prepared using 15-40 k files
and copious irrigation was done using 3% sodium
hypochlorite, metrogyl solution and saline. The canals
were dried using sterile paper points. Preformed
radiopaque calcium hydroxide paste (Metapex) was
introduced as a medicament into the periapical region and
was also filled into the root canal space. The access
cavity was then sealed using intermediate restorative
cement. Metapex dressing was changed after 1 month.
The patient reported asymptomatic after 4 months and an
IOPA was taken to confirm the healing process. Intra oral
perapical radiograph revealed gradual decrease in size of
the periapical lesion. Later, when the canals were found
dry without any exudates they were obturated using gutta
percha and calcium hydroxide based sealer Sealapex
(Kerr, Italy) by lateral condensation technique. A

permanent restoration was later placed after a week. The
patient was then scheduled for clinical and radiographic
follow up checkups after every 6 months for upto a period
of 2 years. Intra Oral Periapical radiograph was taken
each time which demonstrated excellent periapical
healing over the period of time.

Preoperative Intra Oral Periapical Radiograph

Showing Well Defined Circumscribed Radiolucent
Lesion

Placement of Calcium Hydroxide (METAPEX)
The lesion has already started healing
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CASE 2

Follow up at 06 months

Pre-operative radiograph with guttapercha tracing

Follow up after 12 months Working length radiograph

Follow up after 2 years

Radiograph taken at 3 months follow-up
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Radiograph taken at 6 months follow-up

DISCUSSION:

The main aim of endodontic treatment is the complete
elimination of microbial flora from the root canal system
and promotes periapical healing. Periapical tissues have a
rich blood supply, lymphatic drainage and number of
undifferentiated mesenchymal cells which promote good
healing potential through treatment procedures aiming at
removal of the etiologic factors. Microbial flora plays a
very important role in the development of apical
periodontitis and subsequent periapical lesions. Necrotic
pulp provides a very good nutritional environment for the
development of pathogenic bacteria which in turn
multiplies and release various toxins into the periapical
area, thereby initiating an inflammatory reaction and
development of periapical lesion. Immuno-pathologic
mechanisms also play a key role in the initiation of
periapical lesions.”*°

During endodontic treatment, complete elimination of
bacteria by instrumentation alone is impossible. Hence,
proper irrigation and intra-canal medication protocol
should be followed for the complete three dimensional
cleaning and disinfection of the root canal environment.
Bhaskar'* suggested that instrumentation if exceeded
1mm beyond the apex resulted in inflammatory reaction
which destroys the cystic lining and converts the cyst into
granuloma. Further, if the causative factors are removed,
granuloma heals by itself .By this procedure, drainage is
established and degeneration of epithelial cells occurs
through strangulation by proliferation of fibroblasts and
collagen. Contrarily, this can cause increased epithelial
proliferation and cystic expansion hampering healing
process'?. Hence, in this case instrumentation was done
0.5-1 mm short of the apex to avoid additional trauma.
So, for reducing the microbial load, meticulous
debridement using irrigant such as sodium hypochlorite
as an irrigant and calcium hydroxide as an intra-canal
medicament is essential. Calcium hydroxide was first
introduced by Hermann in 1920.The antimicrobial
activity of calcium hydroxide is due to its dissociation
into calcium and hydroxyl ions in a high pH environment
which inhibits enzymatic activities such as metabolism,
growth and cellular division which are essential for
microbial growth. It damages the bacterial cytoplasmic

membranes, causes denaturation of proteins and damage
to bacterial DNA. It is also extended into the periapical
cystic lesions to promote healing. It exhibits anti-
inflammatory action, anticlastic property by inhibition of
phospholipase, activation of alkaline phosphatise and
destruction of cystic epithelium and thus allowing
connective tissue to invaginate into the lesion'®.Numerous
studies have proved that nonsurgical conservative
management of extensive periapical lesions using
calcium hydroxide as an intra-canal medicament is
successful. Periapical surgery is less recommended since
it being an invasive procedure involves risk of damaging
the bone support and underlying important anatomic
structures which might cause more post-operative pain
and discomfort. Patients who are more psychologically
anxious about a surgical procedure require primarily a
nonsurgical approach first. In case it doesn’t heal, then
later surgical intervention may be required."* Calcium
hydroxide has a direct effect on the inflammed tissues
and epithelial cystic linings to favour periapical healing
and osseous repair. Their action is due to the leaching of
calcium and hydroxyl ions to the surrounding inflammed
tissues in the presence of high pH characterized by
initial degenerative response immediately below in the
vicinity followed by rapid mineralization and ossification
process. The alkalinity of calcium hydroxide also
neutralizes the lactic acid from osteoclasts and prevents
dissolution of the mineralized portions of the teeth. It is
also known to activate alkaline phosphatase and calcium
dependent adenosine triphosphatase reaction to stimulate
hard tissue formation. It denatures the toxic proteins
found in the infected root canal system. The anti-
bacterial components of the calcium hydroxide based root
canal sealer also prevents regrowth of residual bacteria
and reduce bacterial re-entry into the root canal after
endodontic treatment. & >1°

The vehicle used as a carrier for calcium hydroxide
medicament plays a very important role. The velocity of
ionic dissosciation, which causes solubilisation of paste
and resorption at various rates by the periapical tissues
and from the root canal system is determined by the type
of vehicle used. Generally, three types of vehicles are
used: aqueous, viscous or oily. Higher the viscosity of the
vehicle, slower is the dissosciation process. Qily vehicle
being the most viscous has the least solubility among the
other vehicles used which promotes diffusion of the paste
within the tissues. Hence, paste remains within the root
canal for a longer period of time. It is changed less
frequently in between the appointments and fresh paste is
introduced if required. The calcium hydroxide paste used
in the case reports was metapex which contains Ca (OH)s,,
silicone oil and iodoform.'"*® Sometimes, giving intra-
canal medicament alone is insufficient to control the
infection. So, the teeth are obturated with a calcium
hydroxide based root canal sealer. It is now believed that
the activated macrophages in the periapical lesions are
primarily responsible for the delayed healing of such
lesions in the absence of bacterial antigens. Thus, a
futuristic approach would be the placement of
biodegradable local sustained drug delivery points into
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the lesion area to deactivate the macrophages and
enhance the healing rate. This can be achieved by the
placement of calcium hydroxide sealer during obturation
of the teeth with lesions. It has also been proved that the
active draining sinus tracts can be healed by conservative
endodontic treatment alone. Calcium hydroxide has
shown to neutralise the acidic exudates due to its strong
alkaline pH. Clinical signs and symptoms and
radiographic signs such as change of density within the
lesion, trabecular reformation and lamina dura
reformation should be checked during follow-up visits
through radiographs especially in asymptomatic teeth and
healthy soft tissues. %%

CONCLUSION:

In this case report, complete periapical healing was
observed through thorough cleaning and prolonged
disinfecting procedures using calcium hydroxide as an
intra-canal medicament and root canal sealer during
obturation. Thus, it eliminated the need for the use of
invasive periapical surgery. Hence, the role of
conservative endodontic treatment is justified.
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