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Abstract

Hypodontia is defined as the absence of one or a couple of teeth. It has been regarded as the most frequent dental developmen-

tal anomalies among humans. Agenesis of mandibular second premolar is the most common anomaly. In the congenital absence

of permanent second premolar the management of retained primary second molar (PSM) could be challenging. The present case

series report contains the endodontic treatment of two infected mandibular PSM that has developed a peri-apical lesion. Owing to

the agenesis of the permanent successor tooth, during endodontic preparation the tooth was disinfected and also in the subsequent

session the root canal system was filled with gutta-percha point followed by crown placement. 12 months of follow-up revealed that

the tooth was symptomless as well as brought back to function, also lamina dura re-establishment and inter-radicular bone lesions

healing was seen, indicating successful treatment.
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Introduction

Congenitally missing teeth (CMT)/tooth agenesis are most
prevalent dentofacial malformation condition [1]. CMT is referred
to the tooth germ that does not develop sufficiently to permit the
dental tissues differentiation [2]. Congenitally missing teeth fails
to erupt into the oral cavity and cannot be seen on radiographs
[3,4]. CMT can be further classified as hypodontia, anadontia and
oligodontia. Hypodontia referred to missing of just 1 or a couple
of teeth. Anadontia and oligodontia are more severe forms of CMT,

missing of more than six teeth and the entire dentition [5].

The prevalence of hypodontia, which may be increasing with
time, ranges from 1.6% to 36.5% [1]. Hypodontia is found more
frequently in females than males [6]. Most frequently missing teeth
are mandibular second premolar excluding third molars they could
be most frequently bilaterally missing also, followed by maxillary
lateral incisors and maxillary second premolars [7,8]. In Dravidian
population, prevalence of agenesis of permanent second premolar
teeth was reported as 1.02% [9]. Its etiology could be as result of
functional abnormalities in the dental epithelium, space deficiency,

effect of dental lamina disruption or a physical obstruction, gene-
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tic with autosomal dominant inheritance mode, or due to failure
of initiation of the underlying mesenchyme, also chemotherapy or
radiotherapy, medicines or infections such as osteomyelitis and
rubella, can affect the proliferation of the tooth bud cells [10-12].

The choice of treatment for agenesis of permanent teeth requi-
res careful consideration. Factors that need to be considered while
planning treatment includes- missing teeth’s position and number,
over-retained primary teeth’s condition- ie. the condition of the
crown and root, space requirements, facial profile, the patient’s
chronologic and dental age, occlusion and skeletal relationship,
patient’s attitude towards treatment, the patient’s antero- poste-
rior skeletal and dental relationships, and bone of the deciduous
second molar, its vertical position relative to the occlusion, and
dental crowding [13,14].

A deciduous tooth without a permanent successor is often reta-
ined beyond the time of normal exfoliation, meaning an extended
life for that tooth. Regressive changes can be seen uniformly with
this extended life and commonly include compromised circulation,
reduction in pulp size, abnormal odontoblastic pattern, radicular
resorption, accelerated secondary dentin formation, hypercemen-
tosis, and ankylosis [15]. For management of infected primary mo-
lars with missing permanent successor, selection of a beneficial

treatment plan with the best results over the long time is required.

Various treatment modalities are available for managing con-
genitally missing second premolars and retained primary second
molars. This includes- conserving primary second molar in jaw
[16,17] extracting the primary second molar before the eruption of
first permanent molar thereby providing spontaneous space closu-
re [18,19] hemisection and controlled slicing of the PSM for closing
space [20] orthodontic space closure after extraction of the PSM
[21] autotransplantation [22] implant placement [23] conventio-

nal fixed prosthesis [24] and resin-bonded prosthesis [25].

The deciduous tooth is usually retained beyond the time of nor-
mal exfoliation, providing an extended life for that tooth, conser-
ving the primary teeth act as space maintainers, prevention of the
alveolar bone resorption, until adulthood it may function as a tem-
porary solution, and help in delaying the requirement for prosthe-

tic replacement.
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The non-resorbable root canal filling material usage helps to
conserve the infected primary molar for longer period of time wit-
hout root resorption for preserving adequate bone width, which
is of pivotal importance during implant placement in adults. Ob-
turation of retained primary teeth using sealer and a gutta-percha
lateral condensing technique has been reported by several authors
[26,27].

The following case report series demonstrates the one-year
successful treatment outcome of a retained infected PSM without
permanent successor that had developed an endodontic abscess
in the inter-radicular area. The root canals were sealed/filled with
gutta-percha as the obturating material. In this cases, the above te-
chnique the root canal system acquired a biocompatible seal. For
obturation of deciduous teeth that will exfoliate within 6 month, it

is not recommended.

Case Report 1

A 6-year-old boy came to a private dental hospital complaining
of pain and discomfort in the left mandibular area. His parents did
not mention any contributory medical issue. Upon clinical exami-
nation, a localized swelling in the PSM area was detected that was
tender on palpation. The PSM had a large cavity exposing pulp. On
radiographic evaluation, there was missing permanent second pre-
molar. Inter-radicular lucency extending to the periradicular area

was indicative of the chronic peri apical infection.

Tooth extraction carried the risk of mesial drifting of the perma-
nent first molar. The situation was discussed with patient’s parents
and the final decision was made. Treatment plan included endo-

dontic treatment of the necrotic tooth.

After administration of local anesthesia through INAB technique
of lidocaine with 1:80000 epinephrine, on the left side of mandible,
the caries was removed with a high-speed handpiece using round
bur. Access was modified with straight fissure bur to reveal the ori-
fices of four canals. The size 15 sterile K-file kept 2 mm short of the
radiographic apex was used forestimating a working len- gth. Wor-
king length was confirmed by using a radiograph (remove Both).
Intra- canal tissue was extirpated and the canals were filed using
step back technique with Protaper Universal files (Dentsply Mail-
lefer-21mm) until a master file size of F3 was reached. Irrigation

of canal in between instruments was done with 2mL of 1% sodium
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hypochlorite (NaOCl) followed by final irrigation of 5mL of sterile
saline. Pre-measured paper points (Dia Dent- MMPP) were used
for drying canals that were kept up to 2 mm from the root apex.
Root canal treatment was completed in the subsequent session.
Gutta-percha points were used for completely filling canals using a
Size 30 master cone (Dia Dent- Dia-ProIS0.06 plus) and size 25, 20
and 15 accessory cones applied with finger spreaders (Dentsply)
sizes 25 and 20 and calcium hydroxide sealer. Obturation was done
using cold lateral condensation technique. Glass ionomer cement
was used for final post operative restoration followed by restorati-

on with stainless steel crown in the same visit.

Radiographic and clinical follow-up examinations were carried
out by two calibrated pediatric dentists after 12 months. A mar-
ked reduction in the size of radiolucency was seen in 12-month
follow-up radiograph. The patient was also asymptomatic, and all

clinical findings were within normal limits at that time

1) Pre-operative

v

[

4) Obturation 5) Post operative 6) After 12 months

restoration with GIC follow-up

Figure 1: Label 3) Gutta-percha master cone,

5) Post operative restoration with GIC

Case Report 2

A 10-year-old boy came to a private dental hospital complaining
of pain and discomfort in the right mandibular area. His parents
did not mention any contributory medical issue. Upon clinical exa-
mination, a large cavity was seen exposing pulp. On radiographic
evaluation, there was missing permanent second premolar. Tooth
extraction carried the risk of mesial drifting of the permanent first
molar. The situation was discussed with patient’s parents and the
final decision was made. Treatment plan included endodontic tre-

atment of the necrotic tooth.
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Similar endodontic procedure as mentioned above was per-
formed. Radiographic and clinical follow-up examinations were
carried out by two calibrated pediatric dentists at 12 months. A
12- month follow-up radiograph showed a marked reduction in the
size of radiolucency. The patient was also asymptomatic, and all cli-

nical findings were within normal limits at that time.

1) Pre-operative 2) Working length 3) Gutta Purcha

Master cone

After 12 months

4)  Obturation 5)  Post

operative 6)

restoration  with  GIC follow-up

followed by SSC placement

Figure 2: Label 3) Gutta-percha master cone

Discussion

This case series discussed the successful endodontic treatment
of a necrotic PSM associated withan apical abscess by sealing/fil-
ling the root canals with gutta-percha points. After one year, the te-

eth were functional and the inter-radicular bone lesion had healed.

Treatment strategy for congenitally missing mandibular se-
cond premolar, the PSM may be left in the oral cavity or extracted.
Surgical removal of the contralateral premolar and the maxillary
premolars followed by spontaneous space closure or closure with
orthodontic appliances has also been planned in certain cases.
Long-term follow-ups after extraction of the PSM showed that the
space was either closed by distal drift accompanied by tipping
of the first premolar as well as mesial tipping and drifting of the
first permanent molar, leaving a mean residual space of 2mm [28].
However, in absence of crowding in arch, with hypodivergent verti-
cal skeletal pattern and a pronounced deep bite, or with mandibu-
lar retrusion or generalized spacing of teeth, extraction of the PSM

is contraindicated because of the difficulty in space closure without
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detrimental effects on facial profile. In these situations, maintai-
ning the PSM would be a viable option [29]. A tooth-supported bri-
dge and pontic or implant-supported prosthetic replacement can

also be regarded as other treatment modalities [14].

In the presented case, the perfect sealing/filling of the root canal
walls by was gutta-percha points a leading factor in healing of the
endodontic lesion. Conventionally resorbable pastes such as zinc
oxide-eugenol, iodoform and calcium hydroxide has been used for
primary teeth pulpectomies. In the case of primary teeth with ab-
sence permanent successors, pulpectomy treatment is performed
in the same manner as with permanent teeth [30]. As a root-canal
filling material in pulpectomies of permanent teeth, use of Mineral
tri-oxide aggregate (MTA) has been recommended [31]. It has also
been used for endodontics treatment of PSM with missing perma-
nent successor. MTA is an aggregate of fine hydrophilic particles
that hardens on contact with water [32].It is comprised of 75%
Portland cement, 20% bismuth oxide and 5% gypsum by weight,
and while the initial compound was grey in color, recently a whi-
te mineral trioxide aggregate (WMTA) is also available. MTA was
recommended as a root-apex filling material [33]. It has also been
used in vital pulp therapy [34] and as an apical barrier in the treat-

ment of immature teeth with non-vital pulp and open apices [19].

Since many years, gutta-percha (GP) has been most extensively
used and accepted itself as a gold standard [35] Also, it has been
efficiently used with different techniques of obturation. But more
complex root canal morphology is seen in deciduous teeth than
that of permanent teeth, and hence complete extirpation of infec-
ted tissue, root canal preparation and obturation could be difficult.
In addition, as the time progresses, the secondary dentin depositi-
on also bring about variations in the number as well as the size of

primary molar root canals [36].

Thereby the pulp tissue removal from these accessory canals
cannot be achieved completely, as there is always a risk of rema-
ining pulp tissue and microorganisms in primary molars. Consi-
dering the above factors, sealing ability and anti-bacterial effecti-
veness may significantly affect treatment prognosis. Tissue fluids
can invade the canal and provide supplemental nutrition to the
remaining bacteria, if a hermetic seal cannot be maintained. When
the root canal filling inhibit the remaining bacteria, they may die
to lack of nourishment after a period of time. Placement of stain-

less-steel crown over the endodontically treated teeth produces
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also help in achieving hermetic seal and thereby prevent bacterial

contamination and failure of endodontic treatment.

Conclusion

In many cases with missing of the permanent teeth, the necrotic
primary tooth can be saved by endodontic management to play its
normal functional role. Gutta-percha has proven sealing, anti- ba-
cterial, compactable, inert, dimensional stability, tissue tolerant,
radiopaque, easily removed and readily sterilizable properties that
make it a suitable biomaterial for root canal filling of the infected
primary teeth with missing permanent successor. Although, long-

term clinical studies are still required.
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