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Abstract

Tooth avulsion or exarticulation is a traumatic injury of dental tissue characterised by complete displacement
of the tooth out of its socket. Successful treatment outcome is dependent on the survival of the viable
periodontal ligament cells attached to the tooth root surface. This review discusses various storage/ transport
media for avulsed tooth obtained from natural sources. The knowledge of availability and accessibility
of such natural storage media would increase the awareness among the healthcare providers and would
therefore improve the prognosis of the treatment protocol by reducing extra-oral dry time of the avulsed

tooth.
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Introduction

Tooth avulsion or exarticulation is a traumatic injury
of dental tissue characterised by complete displacement
of the tooth out of its socket.[!!Children of age group
of 7 to 9 years are more likely to suffer these injuries
particularly involving avulsion. Ideal management of
tooth avulsion is prompt treatment of socket and tooth,
with reinsertion of the tooth into its socket. Reinsertion
of tooth back within 5 minutes has the best outcome
in which there is least loss of viability of periodontal
ligament cells and hence reestablishment of periodontal

fibres occurs, regaining the functionality of tooth.[?34]

The ideal requirements for a storage medium arel>-¢!
« It should have antimicrobial characteristics

It should maintain the viability of periodontal
fibres for an acceptable period of time
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e It should not produce any antigen-antibody
reactions

¢ It should reduce the risk of post-replantation root
resorption or ankylosis

* It should have a good shelf life

» It should be effective in different climates and
under different conditions

« It should wash off extraneous materials and toxic
waste products

* It should aid in reconstitution of depleted cellular
metabolites.

The various naturally available transport medium
discussed in this article are milk, saliva, green tea, egg
white, coconut water, green tea, aloe vera, soy milk, rice
water , honey and tap water.

MILK

Milk has a unique combination of nutrients,
capable of maintaining the PDL cell viability, and with
physiological pH range of 6.5-7.2.16]Milk is a compatible
short-term storage medium for teeth if they were placed

in it within 15 to 20 min of being avulsed!’%*]
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In spite of offering no conditions for the restoration of
cell morphology nor cell differentiation or mitosis, milk

611 Several authors that evaluated

prevents cell deathl
the viability of PDL cells in contact with milk have
reported 70 to 90% survival rates and low frequency of
root resorptions after periods up to 72 h.5%1 Regarding
the different milk presentations reported there was no
significant difference between regular pasteurized
milk and long shelf-life ultra high temperature [UTH]
pasteurized whole milk at any time period.l'YLow fat
content milk and chilled milk has shown better results in
maintaining the viability of PDL and for a longer time
period.[57:9:10.11]

The pasteurization of milk is responsible for
diminishing the number of bacteria and bacteriostatic
substances also for the inactive presence of enzymes,
which could be potentially harmful to the fibroblasts of
the periodontal ligament.[12:13.14.15]

SALIVA

Though readily and most easily available, saliva is
not considered as an effective interim transport medium.
[15] Recent literature indicates that saliva may not be
a suitable transport medium for avulsed teeth due to
its non-physiologic osmolarity and the presence of

[161Saliva may be used as an immediate

microorganisms.
interim storage medium. Saliva contains potentially
harmful substances, such as enzymes, bacteria and
their by-products!!’l. A clonogenic capacity of 1.5% is
obtained when PDL cells are stored in saliva for more
than 30 min. In an animal study it was proven that saline
and saliva were suitable storage medium for protection

against root resorption for short extra-alveolar periods.
[18]

GREEN TEA

Epigallocatechin-3-gallate [EGCG], an important
polyphenol of green tea, is known to have various
biological effects such as antioxidative, anticarcinogenic,
antimutagenic, anti- inflammatory, antimicrobial and
antiviral activities ['°). Additionally, Hwang et al. [20]
and Jung et al. 2!l in the search for a medium capable
of minimizing the infections after tooth replantation,
maintaining PDL cell viability and reducing root
resorption and ankylosis, reported enthusiastic results

with green tea, with the maintaince of 90% of cell
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viability for up to 24 h, similar to the HBSS control.

Jung et al. [21,22:23.24]

EGG WHITE

Egg white and ovalbumin, the major protein in egg
white, are considered a good choice as a storage media
for teeth undergoing delayed replantation due to its
high content of proteins, vitamins and water, absence of
microbial contamination and easy access [232927-281 Sousa
et al. [¥°] evaluating human PDL adhered to extracted
tooth roots and maintained in this storage medium
observed that the egg white provided cell viability and
histological characteristics similar to those of milk.
Khademi et al. [3%3!IKhademi et al have compared milk
and egg white as solutions for storing avulsed teeth, and
the results have shown that teeth stored in egg white for
6 to 10 hours had a better incidence of repair than those
stored in milk for the same amount of time [p < 0,05]. 3%

COCUNUT WATER

Coconut water is a natural, biologically pure, sterile
product rich in amino acids, proteins, vitamins and
minerals. Several studies have been performed to use
this substance as a storage medium for avulsed teeth, but
the results are contradictory. Gopikrishna et al. (33 and
Gopikrishna et al. B4 found greater efficacy of coconut
water over HBSS and milk for the viability of PDL.
Thomas et al. [*lfound that 15 to 120 min storage in
coconut water is as efficient as storage in HBBS. On the
other hand, Pearson et al. [36:37-38.39]

SOYMILK

Soy milk; the extract of the soybean, is rich in
protein, aminoacids, vitamins and essential minerals.
It contains very low amounts of saturated fat acids and
have a physiological pH 9. Due to its positive effects
on cell growth and its biochemical activities, the use
of soy milk as a storage medium for the avulsed teeth

[41.42] In studies, it has

has been deemed appropriate
been reported that the durability of the periodontal cell
viability is maintained over 90% in the avulsed teeth
kept in soy milk for 24 hours and it is emphasized that
soy milk is a very effective storage medium 3%, The
authors have reported the excellent potential of soymilk

as a storage medium and for proliferation of several cell
types [45:464748],
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RICE WATER

Rice is believed to play an important role in acute
inflammation due to low sodium, high potassium, niacin
and thiamin contents in its structure, and in collagen
synthesis due to the presence of iron and zinc. Due to
its nutritional value, especially in countries with intense
rice consumption, rice water is newly studied as a storage

medium for avulsed teeth [#9-30:31],

ALOE VERA

Aloe vera is a plant that featured in the medical field
due to its antidiabetic and anticarcinogenic properties. It
is also used in dentistry due to its anti-inflammatory and
analgesic properties. The antioxidant property of aloe
vera, which plays an important role in the viability of the
cells, has attracted the interest of researchers in terms of

storage of avulsed teeth [4243],

HONEY

A large volume of literature reporting its
effectiveness indicates that honey has potential for the
treatment of periodontal disease, mouth ulcers, and other

problems of oral health [49],

Maintenance of viability of PDL cells in the long
shelf-life honey milk may be due to the nutrients that are
present such as proteins, essential amino acids, vitamins
and minerals which help in nourishing the cells and
maintaining their viability.[*8] Due to its ease of storage
and long shelf life, it can be available in schools, gyms,
and outdoor athletic fields, were tooth avulsions are
most likely to occur.[¥]

TAP WATER

Tap water has inadequate characteristics to be
used as a storage medium for avulsed teeth because it
has bacterial contamination, hypo-tonicity, and non-
physiological pH and osmolality, which favours the
PDL cells lysisl®*%?]. Several studies have shown that
cells stored in water did not maintain their morphology,
with visible destruction and rapid cell death.’!Tap
water should be used only to avoid the tooth from
dehydration. [?lit should be remembered that it is the
least desirable storage medium available and its use will
lead to ankylosis and replacement resorption. (32
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Discussion

Asofnow, thereisnotasingle product or solution that
possesses all the characteristics required to be indicated
as the ideal storage medium for avulsed teeth, that is, be
capable of preserving the vitality of the PDL and pulp
cells, while presenting compatible physiological pH and
osmolality, clonogenic capacity, antioxidant property, no
or minimal microbial contamination, high availability,
ready accessibility at accident sites, homes, schools,
hospitals and dental offices, and low cost.[*33!Studies
on duration of extra-alveolar period and successful
replantation of avulsed teeth have sharpened the issue of
dry period. The dry period should be as less as possible
and it would be better if immediate replantation can be

achieved.3%

Conclusion

Currently there is no national data on incidence of
avulsion injuries in the Indian population. Therefore the
demand to know about the storage medium was not at
high interest, the best storage media would be natural
products with easy accessibility to general public and
dentists as well. Chilled low fat/skimmed milk is the
best available storage medium followed by honey and
childs own saliva. Tap water was proven to be the
least advisable storage medium. Newer research is still
required to find that easily available, cheap and low
maintenance storage medium which can maintain the
viability of PDL cell and regenerate them as well.
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