A Professional Courtesy of:

A. K. Bobby Mallik, D.M.D.

3719-B University Commons.
Durham, North Carolina 27707
919-493-5332

www.durhamendo.com

Practice Limited to Endodontics

update on:

Pedialyte to Temporarily Store and Preserve Avulsed Teeth

raumatic tooth avulsion is the complete displace-
ment of a tooth from its alveolar socket. Ideally,

£ the avulsed tooth should be replanted back into its
alveolus as soon as possible. The longer the extra-alveolar
time, the greater the amount of periodontal ligament
(PDL) damage, and the long-term success of the replanted
tooth dramatically decreases. If immediate replantation
cannot be accomplished, the avulsed tooth should be
placed in a suitable storage medium to help preserve a
vital PDL. Two of the most critical factors affecting the
prognosis of an avulsed tooth after replantation are extra-
oral dry time and the storage medium in which the tooth
is placed before treatment is rendered.

Various storage media such as Hank’s balanced salt solu-
tion {HBSS), milk
and saline have
been used with
some success, but
an ideal storage
medium has not
been found. Apart
from its osmolality
and neutral pH,
an ideal storage
medium should
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also be readily accessible, especially to families with young
children, school personnel and athletic coaches.

Recently, Ricetral, an oral rehydrating solution not avail-
able in the United States, also has been reported to retain
PDL cell vitality. Pedialyte, a popular oral electrolyte main-
tenance solution in the United States that replenishes lost
fluids and essential cell nutrients, has a composition simi-
lar to Ricetral. It is readily available over the counter and
is commonly available in houscholds with young children.
Nevertheless, no previous study has investigated the in vitro
effectiveness of PDL cell viability after storage in Pedialyte.
Thus, Macway-Gomez and Lallier from the Louisiana State
University Healtlx Science Center undertook a study

®@ to determine whether Pedialyte is a viable alternative
storage solution for avulsed teeth by assessing its ability
to preserve human PDL cell viability

# to see whether the viable PDL cells are able to migrate
after storage in Pedialytc o

& to evaluate bacterial growth in Pedialyte

Human PDL cells were exposed to 6 different storage so-
lutions (minimal essential medium, HBSS, nonfat milk,
coconut water, Pedialyte or tap water) for 2, 6, 24 or

48 hours at 4°C or 25°C. Cell viability was quantified im-
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mediately or 1 week after exposure.
The effects of these storage solutions
on PDL cell motility and bacterial
proliferation were also examined.

Pedialyte (like HBSS, nonfat milk
and coconut water) showed signifi-
cantly higher cell survival (p < .001)
compared with tap water at both
temperatures immediately after stor-
age in various solutions for 2, 6, 24
or 48 hours. Pedialyte supported PDL
cell migration as well as any of the
other storage solutions. Unlike non-
fat milk and control medium, HBSS,
coconut water and Pedialyte sup-
ported much less bacterial growth.

Conclusion

Pedialyte supported PDL cell survival
at 25°C for up to 48 hours and is a
viable alternative to HBSS and milk
to store avulsed teeth. Further studies
are needed to assess the response of
PDL celis to Pedialyte in vivo.

Maciway-Gomex S, Lallier TE. Pedialyte
promotes peviodontal ligament cell survival
and motility. ] Ended 2013;39:202-207.

Root Canal
Debridement and
Final Irrigation
Protocols

omplete root canal debride-
ment and disinfection is a goal
2 of endodontic treatment but
thus far has been clinically unattain-
able. Inflamed and necrotic tissue re-
maining inside the root canal system
following cleaning and shaping pro-
cedures may provide nutrition for in-
traradicular microorganisms. This in-
fection may compromise root canal
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n, number of histological sections examined; SE, standard error.

treatment outcome, if the quan-
tity and pathogenicity of the micro-
bial flora exceeds a certain thresh-

old level.

Techniques to enhance effectiveness
of irrigation procedures currently
being investigated include agitation/
activation of irrigating solutions with
various techniques and devices; the
introduction of new irrigants and sur-
factants; alternating various irrigants
during the procedure; and the intro-
duction of the CanalBrush (Colténe
Whaledent, Langenau, Germany).

The CanalBrush is made from flex-
ible polypropylene. It can be used
manually or attached to a contra-
angle slow-speed handpiece and has
been shown to be as effective as pas-
sive ultrasonic irrigation (PUI) in
curved canals of mandibular molars.
However, another study reported
that in terms of debris and smear
layer removal, the CanalBrush was
not shown to be different from con-
ventional agitation in straight roots.

Al-Ali et al from the University of
Melbourne, Australia, evaluated
the effectiveness of the CanalBrush
in root canal debridement in com-
parison with PUI and manual agita-
tion. Additionally, the effectiveness

~ of alternating hydrogen peroxide

(H,0,) with sodium hypochlorite
(NaOCl) in root canal debridement

was investigated.

The mesial roots of mandibular
molars and mesiobuccal roots of
maxillary molars were stored in

1% chloramine-T solution. Teeth
were decoronated, and canals were
instrumented with the Mtwo rotary
nickel—titaniun instruments (VDW,
Munich, Germany). Iirigation with
I mL of 1% NaOCI between cach
instrument was performed. The root
apices were covered with greenstick
wax. Roots were then assigned ran-
domly to 1 of 4 groups:

Group 1 (n = 28): Final rinse by
manual “jiggling” agitation of a
27-gauge conventional notched
needle and syringe at a rate of
5 mL/min; 1% NaOC! {5 mL) was
used, followed by 15% ethylene-
diaminetetraacetic acid (EDTA)

(3 mL, pH 7-7.4). EDTA remained
in the C'mal for 1 minute prior fo a
final vinse with 5 mlL 1% NaOCL

& Group 2 (n = 26): The same
as group 1, but 1% NaOCl and
15% EDTA were agitated using a
CanalBrush operated on a contra-
angle slow-speed handpiece at
600 rpm for 30 seconds. A rinse
with 1% NaOCl followed without
agitation; 1 CanalBrush/root was
used at full working length with a
gentle up-and-down motion.

& Group 3 (n = 26): Following
the first rinse of 1% NaOCl and
15% EDTA (as in group 1), 1 mL
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NaQCl alternated with 1 mL of
3% H,O,toa total of 5 mL of each
solution. The canal was then rinsed

with 5 mL of 1% NaQCL

8 Group 4 {n = 27): Same as
group 2, but solutions were agi-
tated by PUIL An lrrisafe tip
(Satelec Acteon; VDW, Munich,
Germany) of size 25 attached to a
P5 Newtron XS Ultrasonic device
{Satclec Acteon, Merignac-Cedex,
France) was used according to the
manufacturer’s instructions at a
power setting of 10. Each Iirisafe
tip was advanced to 1 mm short of
its binding point.

The histological component of the
study comprised 11 roots/group, leav-
ing 215 rootsfgroup for evaluation
with a scanning electron microscope.
Two CanalBrush tips fractured in the
apical third of 2 specimens.

CanalBrush and PUI were equally ef-
fective with significantly less smear
layer and debris than manual agi-
tation and H,O, alternated with
NaOCI (p < .05). The H,O, alter-
nated with NaOCl protacol was sig-
nificantly more effective in remov-
ing pulp tissue remnants in the apical
level than were manual agitation

(p=.009) and PUI (p = .01; Table 1).

Conclusion

Within the study limitations, Canal-
Brush showed effectiveness simi-

lar to PUI in removing smear layer
and debris when operated for 30 sec-
onds. Alternating H,O, with NaOCl
showed significantly cleaner ca-

nals than did PUI and manual agi-
tation in terms of remaining soft tis-
sues in isthmuses. Further studics are
required to evaluate the effectiveness
of this regimen controlling for irrig-
ant volume differences.

AlAL M, Sathorm C, Pavashos P. Root
canal debridement efficacy of diffevent
final irrigation protocols. Int Endod ]
2012;45:898-906.

Mineral Trioxide
Aggregate to Treat
Open Apex Teeth

incral trioxide aggregate
(MTA) is a root canal re-
pair material developed in
the early 1990s. The biocompatibil-
ity of MTA and its satisfactory seal-
ing ability in the presence of mois-
ture, including blood, support its
successful application for the ortho-

grade obturation of nonvital teeth
with open apices.

In a case series, Mente et al
from Ruprecht-Karls-University,
Germany, demonstrated that 84% of
the 56 teeth trcated with MTA api-
cal plugs healed. Teeth with or with-
out preoperative periapical radio-
lucencies exhibited healed rates of
100% and 78%, respectively. None
of the analyzed potential outcome
factors showed a significant effect

on the outcome, suggesting that the
study was underpowered.

To reinvestigate the potential out-
come predictors with a larger sam-

ple size than that used in the first
phase, 221 patients treated between
2000 and 2010 were contacted for
follow-up 12 to 128 months {median,
21 months) after treatment. A total of
252 teeth (88% recall rate) presented
with open apices caused by apical root
resorption or excessive apical enlarge-
ment or with immature apices from
arrested development. The investi-
gated outcome relied on clinical and
radiographic criteria and was dichoto-
mized as healed or diseased.

The results from the multiple survi-

val analysis can be secen in Table 2.
Of the 252 teeth, 90% werc healed.

Apical periodontitis (preoperative)

Absent 114 96 4 005% Reference
Present 138 85 21 4.59 (1.57-13.4)
Treatment provider :
Supervised undergraduate student 30 90 3 03* 041 (0.12-1.41)
General dentist 124 85 18 Reference
Experienced treatment provider
(practice limited to endodontics) 98 96 4 0.25 (0.09-0.75}

HR, hazard ratio; Cl, confidence interval. *Statistical significance at 5% confidence fevel.
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Teeth with and without preoperative
periapical radiolucencies demon-
strated healed rates of 85% and 96%,
respectively; 113 teeth (45%) were
followed for >2 years and 53 (21%)
for 24 years. Univariate survival an-
alyses identified 4 prognostic factors:
presence of preoperative apical peri-
odontitis {most significant); the expe-
rience of the treatment providets; the
number of treatment sessions; and the
apical extrusion of MTA (borderline
significance).

Conclusion

The success rates of teeth with open
apices suggest that the orthograde
placement of MTA apical plugs is
a highly successful option to treat
such teeth. The presence of preop-
erative apical periodontitis was the
most important prognostic factor,
and success rates remained consis-
tently high, even after follow-up
periods of >4 years.

Mente ], Leo M, Panagidis D, et al. Treat-
ment outcome of mineral trioxide aggregate in
open apex teeth. ] Endod 2013;39:20-26.

Treating Intrusive
Luxation of
Permanent Incisors

ntrusive luxation in the perma-
nent dentition, the dislocation of
the tooth in an apical dircction
into the alveolar socket, comprises
0.5% to 1.9% of all dental injuries.
However, it is considered one of the
most severe types of dental injuries
because when the tooth is forced
apically into the alveolar socket,
the pericdontal ligament {PDL)
and the blood supply to the dental
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pulp through the apical foramen’
tend to be crushed by the bone.
Complications such as pulp necrosis;
infection-related (inflammatory) root
resorption, ankylosis-related resorp-
tion (replacement resotption) and
marginal bone loss are frequent.

Most significant for the long-term
outcome of this trauma are the type
of treatment rendered, the degree of
root development and the degree of
intrusion. Tsilingaridis et al from the
Eastman Institute, Sweden, evaluated
pulp survival and periodontal healing
in intrusive luxated permanent teeth
as related to treatment alternatives,
degree of intrusion and degree of root
development.

Sixty intruded permanent teeth in
48 patients (32 boys, 16 gitls) aged
6 to 16 years (mean, 9.4 years) were
observed for 6 to 130 months (mean,
47.8 months). The treatments were

& spontaneous reeruption (17 teeth)
orthodontic extrusion (12 teeth)
surgical repositioning (31 teeth)

The degree of intrusion was regis-
tered as mild {1-3 mm), moderate
(4-6 mm) and severe (=7 mm).
Root development was categorized
into 4 stages:

one-quarter to three-quarters root
formation

& full root formarion with open apex

& full root formation with half-closed
apex

full root formation with closed apex

Pulp reviralization with complete
healing occurred in 17 teeth. In all
but 1, the apex was open at the ac-
cident, and during the follow-up pe-
riod, continuous root development

and/for obliteration was seen. An-
kylosis-related resorption with pulp
necrosis was diagnosed in 20 teeth,
11 of which were lost. This type of
resorption is the most serious compli-
cation in growing individuals. If the
tooth is left in situ, infraposition will
occur and surrounding alveolar bone
growth will be arrested. Teeth with
open apices have the best prognosis
regarding healing of the PDL.

Conclusion

Treatment type significantly corre-
lated to healing outcome: Spontane-
ous reeruption was the most favor-
able, and surgical repositioning the
least favorable. In teeth with imma-
ture root development, spontane-
ous repositioning appears to result in
fewer healing complications.

Tsilingaidis G, Malmgren B, Andreasen JO,
Malmgren O. Intrusive luxation of 60 per-
manent incisors: a retrospective study of
treatment and owtcome. Dent Traumatol

2012;28:416-422.
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