HYPOTHESIS

A new approach to root formation
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Abstract

In endodontics, treatment of an open apex tooth with necrotic pulp is aproblem. It seems that
with promotion of remnants of Hertwig's epithelial sheath or rest of malassez accompany with
agood irrigation of root canal we can expect root formation. (iranian Endodontic Journal 2008;3:42-43)
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Core of idea

In endodontics, we encounter with cases that
they are open apex. Root canal therapy of these
canals accompany with necrotic pulp is
apexification apical plug (1).

The most important part of root development is
Hertwig epithelial root sheath composed of inner
and outer enamel epithelium (IEE and OEE).
Thissheath influence the adjacent mesanchymal
callsto differentiate into odontobl asts.

After mineralization of first dentin matrix layer,
and appearance of gaps in root sheath,
mesanchymal cells from dental sac move into
contact with the newly formed dentin and
differentiate into cementoblasts and other calls
to induce PDL (1).

Obviously the epithelial root sheath does not
entirely disappear with the onset of
dentinogenesis. Some cells persist within PDL
and know as epithelial rests of malassez. It has
been shown that some these cells retain the
ability to undergo cell division such as seen in
formation periradicular cyst in pathologic
conditions (2).

It seemsthat infection and inflammation are the
most important factors to stopping the
proliferation activity of cells. For thisreason in
apexogenesi s after decontamination of inflamed
part of canal with a material such as Ca(OH)2
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and bacteria-sealing, we observe continuing in
root formation.

One of the effective manners to disinfection of
the canal iscopiousirrigation with 5.25% NaOClI
and the use of a mixture of antibiotics even
without mechanical instrumentation (3).
Production of a clot in the cana to provide a
matrix for the in growth of new tissue after
disinfection of canal as expressed earlier,
followed by adeep coronal restoration to provide
a bacteria-tight seal, can probably lead to
regeneration of pulp tissue such as described by
Banchs and Trope (4).

Activity of cementoblastsand other regenerative
cells is influenced by growth factors such as
epidermal growth factor (EGF), transforming
growth factor-f3 (TGF-) and insulin-like growth
factors (IGFs)(5).

| GFs represent afamily of endocrine, paracrine
and autocrine-acting polypeptide growth factors
controlling pre and post natal development and
growth processes.

In generd, the IGF ligands, IGF-I and IGF-II
areinvolvedinvariouscellular process, including
differentiation, proliferation, morphogenesis,
growth and control of metabolic functions (6).
Werner and Katz (7) have highlighted the
emerging roleof thisgrowth factor syssemintooth
development, growth and PDL homeostasis.
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Hypothesis

|GFsarebdlieved to behaveasproliferativefactors
for PDL cells (8) epithelia cells of Hertwig'sroot
sheath (9) or cells of Malassez (10). Therefore,
the IGF system plays an important role in the
regulation of bone remodeling, especidly in the
coupling of resorption and apposition (11). Also
these factors especialy IGF-I1 and its preferentia
binding proteins (IGFBP-6 and IGFBP-5) have
shown an involvement in the resorption repair
sequence of roots (12).

Therefore it is logica that intracanal usage of
solution contain high concentrate of thesefactors
(synthetic or naturally extracted) can promote
proliferation of PDL, remnant of Hertwig's root
sheath or rests of Malassez and cementoblasts.
And we would be expected the interrelation
signaling between external proliferated cellsand
in growth undifferentiated cell followed by pulp
regeneration, that result in root formation.
Probably, this protocol will be on alternative
treatment for immature or resorpted teeth, to
prevent unwonted complication of rot shortening
and difficult apical sealing.

References

1. CohenS, HargreavesKM. Pathways of the pulp.
9™ ed. 2006; Canada. Mosby CO, PP; 862-6.

2. Trowbridge HO, Shibata F. Mitotic activity in
epithelial restsof Malassez. Periodontics 1967; 5:1009.
3. Hoshino E, Kurihara-Ando N, Sato |, Uematsu
H, Sato M, Kota K, et al. In vitro susceptibility of
bacteriataken from infected root dentineto amixture
of ciprofloxacin, Metronidazole and Minocycline. Int
Endod J 1996; 29: 125.

]E]-Volume 3, Number 2, Spring 2008

4. Banchs F, Trope M. Revascularization of
immature permanent teeth with apical periodontitis:
new treatment protocol ? JEndod 2004; 30: 196.

5.  Simanidou C, HilligesM, Lindskog S. Healing of
the root surface associated periodontium: an
immunohistochemical study of orthodontic root
resorption in man. Eur JOrthod. 1996; 18: 435-44.

6. LERoithD. Themulin-likegrowth factor system.
Exp Diabesity Res2003; 4: 205-212.

7. Wener H, Katz J. The cnerging role of theinsulin-
like growth factorsin oral biology. J Dent Res 2004;
83:832-836.

8. Narayanan AS, Bartold PM. Biochemistry of
periodontal connective tissues and their
regeneration: a current perspective. Connect Tissue
Res1996; 34: 191-201.

9. Fujiwara N, Tabata MJ, Endod M, Ishizekik,
Nawa T. Insulin-like growth facor-1 stimulates cell
proliferationin the outer layer of Hertwig'sepithelial
root sheath and elongationof the tooth root inmouse
molarsinvitro. Cell tissue Res 2005; 320: 69-75.

10. gotzW, Lossdorfer S, Krunger U, Braumann B,
Jager A. Immunohistochemical localizationof insulin
like growth factor-11 andits binding protein-6 in
human epithelia cellsof malassez. Eur JOra Sci 2003;
11:26-33.

11. Conover CA, Rosen C. Therole of insulin-like
growth factors and bindingproteins in bone
cellbiology. In : Bilezikian J, Raisz K Rodon G, eds.
Principles of bone biology, 2™ ed Volt sandiego
Academic Press, 2002; 801-15.

12. Gotz W, Kunert D, Zhang D, Kawarizadeh A,
Lossedor fer S. Jager A. Insulin growth factor system
components in the periodontium during tooth root
resaption and repair processes in the rat. Eur J Oral
Sci 2006; 114: 318-327.

43



