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ABSTRACT

Recently we have been confronted with a rapid turn over in dental conservative therapeutic

approaches our study is the first study to use human placental extract (HPE), with its healing power

and numerous growth factors, to manage cases of irreversible pulpitis aiming at influencing healing

tissue repair mechanisms as well as influencing healthy cells to replace impaired and damaged

ones. In this study two groups of patients were included. The first group “P” aged fourteen to

sixteen years old while the second group “A” aged eighteen to twenty eight years old. Each group

included fifteen subjects (males and females). All patients demonstrated signs and symptoms of

irreversible pulpits and all were treated using (HPE). The treated teeth were re-evaluated after three

and six months and two years. Except for one case clinical and radiographic examination of cases

belonging to group “A” as well as those belonging to group “P”, revealed appropriate function,

absence of any signs and symptoms and normal periodontium apparatus.
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INTRODUCTION

Recently, we have been confronted with a
rapid turn over in dental conservative therapeutic
approaches. As a matter of fact, conservatism is
currently expanding to include other several medical
fields.

Homeostasis works to create a balance using
the hormonal, nervous, and immune systems. It is

known that the placenta increases natural healing

through hormonal regulation, nervous regulation,
and immune regulation. Also, the placenta is known
to possess various physiologically powerful growth
factors, which are now attracting a lot of attention.
The main growth factors of the placenta are: Hepa-
tocyte growth factor (HGF), which promotes growth
of liver parenchymal cells and various tissues. Nerve
growth factor (NGF), which promotes growth of
nerve cells (sensory and sympothatic ganglionic
cells). Epidermal growth factor (EGF), which pro-
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motes growth of skin, lungs, cornea, and tracheal
epithelial cells. Fibroblast growth factor (FGF),
which promotes growth of human fibroblasts and
vascular endothelial cells. Insulin-like growth fac-
tor (IGF), which promotes growth of cartilage cells,
and smooth muscle cells. Growth factors which
increase immune strength. Colony — Stimulating
factor (CSF), which promotes growth of stem cells,
interleukin — 1 (IL-1), which promotes production
of immune — competent cells (T-cells, B-cells, and
NK - cells), thymus cells and lymphokines. Inter-
leukin — 2 (IL -2), which promotes growth of T-cells
(helper, killer & suppressor T-cells). Interleukin — 3
(IL — 3), which promotes growth of hematopoietic
cells and mast cells. Interleukin 4 (IL — 4). Which
promotes growth of B-cells as well as division of
antibody — producing cells. As a matter of fact, the
Hepatocyte Growth factor (HGF) was reported to
have a regenerative effect on cells and organs. Oth-
er active ingredients of the placenta include: DNA,
RNA and metabolic products, essential amino acids
including Leucine, Glycine, Valine, and Threonine,
activate peptides, vitamins (B1, B2, B6,B12,C, D,
E and niacin), minerals (Ca, Na, K, P, Mg, Zn &
Fe), enzymes (about 100 enzymes, including ALK
phophatase, acid phosphatase, ADP) and saccha-
rides. Various medical actions of the placenta in-
cluded: Autonomous nervous system control, endo-
crine hormone control, liver function enhancement,
improvement of basal metabolism, activation of the
immune system, improvement of physical consti-
tution, anti-inflammatory action, treatment of ane-
mia, improvement of blood circulation, recovery of
tiredness, and wound healing!-?.

Also, human placental extract is clinically used
for the treatment of skin wrinkles because it promotes
skin regeneration®. Human placental extract is also
a component of various skin ointments because
it promotes skin revitalization and melanocyte
growth, and exhibits pigment inducing activities as
well as for the treatment of skin hypersensitivity-
like dermatitis and psoriasis®.
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Subcutaneous or intra muscular injection of
human placental extract (HPE), a hydrolysate of
the human placenta commercially named Laennec
(Japan Bio Products, Tokyo, Japan) has been
recently used for the treatment of various disorders
including climacteric

symptoms, non-healing

wounds and chronic varicose ulcers®®.

This product was used in this study. Also,
porcine placental extract (PPE) has been developed
as an orally administered supplement for the same
purposes as those of human placental extract
(HPE). Previous studies demonstrated that oral
administration of PPE to human subjects was
significantly effective for the reduction of knee pain
in post-menopausal women and improvement of
climacteric symptoms in pre and post — menopausal
women @10,

Traditional endo has been described to have other
additional drawbacks, e.g. the discomfort related to
the anesthesia, rubber dams,especially with long
periods with the mouth open, retreatments, post-op
sensitivity, blowups, blocked canals, separated files,
apicoectomies, hypochorite leaks, ledges, excessive
biofilms, lateral canals, anastomoses, deltas, over
fills, under fills, cracks, perforations and micro

Surgery (11,12,13, 14)‘

The wuse of placental extract, dentally is
extremely limited (periodontally) or totally non
existent regarding the tooth structure. The human
dental pulp is capable of a regenerative procedure in
certain cases, using certain procedures and materials
An ideal form of pulpal therapy may consist of
regenerative approaches in which diseased or
necrotic pulp tissues are removed and replaced by

healthy pulp tissues for revitalization 19,

Research on stem cells is providing advanced
knowledge about how an organism develops from a
single cell, and how healthy cells replace damaged
ones in adult organisms. Stem cells have the ability
to continuously divide to either replicate themselves
(self — replication), or produce specialized cells that
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can differentiate into various other types of cells or
tissues (multilineage differentiation)'?.

Our study is the first study that uses human
placental extract to manage cases of irreversible
pulpitis aiming at influencing healing, tissue repair
mechanisms and inducing healthy cells to replace
impaired and damaged ones.

METHODS AND MATERIALS

Cases’ selection and grouping of subjects

Two groups of patients with a total of thirty
subjects were included in this study. The first group
(P) aged fourteen to sixteen years old while the
second group (A) aged eighteen to twenty eight years
old. Each group included fifteen subjects (males
and females). For all patients, confirmation was
made, that there were no medical contraindications
for dental treatment. Also, by through clinical
examination, all patients had good oral hygiene.
Premolars were the selected teeth for this study.
All patients demonstrated signs and symptoms
of irreversible pulpits. For the first group (P), the
selected teeth demonstrated immature apices,
while for group (A) teeth were examined to ensure
complete apical closure. For both groups, teeth were
examined to ensure pulp vitality and it was made
sure that the pulp spaces were not needed for post /
core, final restorations, moreover, it was made sure
that the patients were not allergic to medicaments
and antibiotics necessary for the clinical procedure
of the study. An informed consent from each patient
included in that study was obtained. The consent
form included the number of appointments, the use
of medicaments and antibiotics with their possible
adverse effects as (pain, infection and / or lack
of response to the treatment), and the possibility
of resolving to traditional endodontics or even
extraction if the situation was beyond salvage.
The patients included in this study were family
members, close friends and business associates in
order to facilitate recall and follow up along the
study period. This study is evidence — based, and the
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decision to use human placental extract to induce
regeneration of the pulp tissue for the individual
patients was set according to their oral environment
rather than treating all patients similarly. Also, our
treatment included strategies that place the patients
into a healthy balance, examples include healthy
meticulous safety measures followed during
manufacturing of the placental extract product
(according the manufacturer) and the selection of
patients who had good oral hygiene and who had no

medical contraindications for dental treatment.

Safety of the human placental extract product
according to the manufacturer

- The donor of placenta is checked. She should
be free from syphilis, gonorrhea, tuberculosis,
HBV,HCV, HIV, HTLV (adult T cell leukemia),
HPV/B19 (slap cheek).

- She should have been in only Japanese hospitals.
This is to ensure that the strict standards have
been adhered to.

-  LAENNECs safety is ensured by the most
rigid safety measures among existing scientific
standards.

- Manufactured process by three different

proprietary techniques.

- In order to improve safety further, performs,
a sterilization operation several times during
the manufacturing process to eliminate any
possibility of contamination.

i. The placenta is hydrolyzed by hydrochloric
acid, and treated by heat for 15 — 17 hours.

ii. At the final process, it is sterilized by steam
at 121 degrees (Celsius) for 30 minutes.
Through these two processes all viruses are
killed, and prions are destroyed.

- Laennec is the only placenta extract product
without hormone and steroid.

- No serious side effects have been reported.
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TABLE (1) Materials, components, batch numbers and manufacturers
Material Components Batch numbers Manufacturer
Japan Bio Products
30472
LAENNEC Human placental extract YHB Pharma (Taiwan and Egypt)
Tokio / Japan
Powder
- Tricalcium Silicate.
- Dicalcium Silicate.
- Calcium carbonate.
. . - Ocxide filler.
Biodentine . B02282 Septodont
- Iron Oxide shade.
- Zirconium Oxide.
Liquid
- Calcium chloride (accelerator).
- Hydrosoluble polymer.
Topical cream .
Recaldent . GC corporation Japan
- GC MI paste plus with flavors
3M™ESPE™ .
. Dental adhesive system 3M ESPE
Single Bond .
- Phosphoric acid etchant N628066 Dental Products
- A vial of adhesive St Paul, MN, USA
. Nanoohybrid composite
3M Filtek™ .
In organic filler: 3M ESPE
7250 XT . o
Zirconia/Silica (60% by volume) N535294 Dental Products
Matrix: BIS-GMA, UDMA and BIS-EMA St Paul, MN, USA
resins
3M ESPE
3M ESPE ) ) ) )
Light curing glass ionomer restorative N457901 Dental Products
Ketac™ Nano
St Paul, MN, USA

Clinical procedure

During the first visit routinely the patient was
anesthesized, and the tooth was isolated using
a rubber dam. Caries was removed using high
speed burs and the access opening was performed.
Any further decay was then removed. That was
followed by copious gentle irrigation with saline.
Sterile cotton pellets were used to stop any possible
bleeding. An irrigation system (Endovac™) was
used to minimize the possibility of extrusion of

irrigants into the periapical space and to avoid

cytotoxicity to stem cells in the apical tissues.

The placental extract was delivered gently to
the canals using a syringe. Than a collagen plug
(resorbable) (Colla plug™) soaked with the placental
extract was placed inside the access opening then
Biodentin was used as a capping material and a
resin modified glass ionomer ( Ketac™Nano) (3M

ESPE) was used as a temporary restoration.
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Fig. (1) The placental extract used

The patient was dismissed and recalled in
three weeks’ time for a second visit. During
the second visit, all patients were thoroughly
examined clinically, for signs and symptoms of
persistent infection as pain, swelling, tenderness,
tooth mobility and fistula; and radiographicaly to
examine the following: any loss of lamina dura,
widening of the periodontal ligament, any signs
of pathologic external or internal root resorption
and any periapical or inter-radicular radiolucency.
With the absence of those signs, each patient
was anesthesized and a dental dam was used for
isolation. All cavity walls were, then, conditioned
and bonding performed in order to strengthen the
remaining tooth structure. Afterwards a composite
restoration was placed, light cured and finished.
For all patients, the bonding system used was
Single Bond (3M ESPE) which was applied in two
consecutive coats. The resin composite restorative
material used was filtek Z250 XT (3M ESPE).

The treated teeth were re-evaluated after three
and six month and two years for clinical signs and
symptoms (pain swelling, tenderness, tooth mobility,
fistula), using percussion tests, and palpation of teeth
and alveolar areas, and any radiographic changes
as loss of lamina dura, widening of the periodontal
ligament, any signs of pathologic external or internal
root resorption and any periapical or inter radicular
radiolucency.
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RESULTS

The degree of success is attained by achieving
the following goals.

- Absence of clinical symptoms and undesirable
radiographic examination.

- (for group ‘P’): Increased root wall thickness
and / or increased root length (desirable but not
essential), the important thing is closure of the
apex.

- Positive response to vitality testing: meaning
that placental extract saved the vitality of the

pulp.
Clinical examination

For group ‘A’: Atall time periods (3 and 6 months
and 2 years) fourteen of the treated teeth revealed
appropriate function and absence of clinical signs
and symptoms as pain, swelling, tenderness, tooth
mobility and fistula. However one case failed over
two years period and needed traditional endodontic
treatment. Vitality tests showed fourteen cases to be
vital.

For group ‘P’: At all time periods (three and six
months and two years) all treated teeth revealed
appropriate function and absence of clinical signs
and symptoms as pain, swelling, tenderness, tooth
mobility and fistula. Vitality tests showed all cases
to be vital.

Radiographic examination:

For group ‘A’: At all time periods (three and six
months and two years), fourteen of the treated teeth
appeared in function with normal periapical tissues
and, generally, normal periodontium and complete
absence of any loss of lamina dura, widening
of the periodontal ligament, signs of pathologic
external or internal root resorption, or periapical
or interradicular radiolucency. However, the case
that demonstrated clinical failure, also showed
radiographic changes indicating failure.
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For group ‘P’ At all time periods (three and six
months and two years), all treated teeth appeared
in function with normal periapical tissues and,
generally, normal periodontium and complete
absence of any loss of lamina dura, widening
of the periodontal ligament, signs of pathologic
external or internal root resorption, or periapical or
interradicular radiolucency Also all cases revealed
Increased root wall thickness, increased root length

(desirable but not essential), and closure of the apex.

Fig. (2): A radiograph of a tooth suffering irreversible pulpitis.

Fig. (3): A radiograph of the same tooth using placental extract

as a regenerative approach (after two years).
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Statistical Analysis

Data were presented as frequencies (+n) and
percentages (%). Fisher’s Exact test was used to
compare between the two groups.

The significance level was set at P<0.05.
Statistical analysis was performed with IBM®
SPSS® Statistics Version 20 for Windows.

RESULTS

After 3 months, 6 months as well as 2 years; there
was no statistically significant difference between
success rates in the two groups (P-value = 1.000,
1.000 and 0.483, respectively).

TABLE (2) Frequency, percentages and results
of Fisher’s Exact test for comparison
between success rates in the two groups

Group ‘P’ Group ‘A’
n=15 n=15
( ) ( ) P-value
Time n % n %
3 months 15 100 14 933 1.000
6 months 15 100 14 93.3 1.000
2 years 15 100 13 86.7 0.483
*#: Significant at P < 0.05
~
M Group P
M GroupA
L 3 months 6 months 2years )

Fig. (4): Bar chart representing success rates in the two groups
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DISCUSSION

Recently, regenerative approaches have proven
to be more conservative in pulpal therapy in
comparison to traditional ways. In this study we
have used a new conservative and regenerative
approach to manage cases of irreversible pulpitis
using human placental extract and aiming at removal
of the diseased pulp tissues and their replacement by
healthy ones. Most recent medical researches have
reported that the human placental extract increases
natural healing and possess various physiologically
powerful growth factors that promote growth of
various body cells as, liver parenchymal cells,
nerve cells, skin, lungs, cornea and tracheal
epithelial cells, cartilage cells, smooth muscle cells,
vascular endothelial cells, and most important, stem
cells"®. Post natal stem cells have been found
in almost all body tissues;"'” including dental
tissues. 19 To date, four types of human dental
stem cells have been isolated and characterized:
i- Dental pulp stem cells (DPSCs)®”; ii- Stem
cells from human exfoliated deciduous teeth
(SHED)®Y; iii- Stem cells from apical papillae
(SCAP) @229; and iv- periodontal ligament stem
(PDLSCs)@¥;
cellularly secreted signals governing morphogenesis
/ organogenesis during epithelial mesenchymal
They
specialization of stem cells to the desirable cell

cells Growth factors are extra

interactions. regulate the division or
type and mediate key cellular events in tissue
regeneration including cell proliferation chemotaxis,
differentiation and matrix synthesis®. Some growth
factors are used to incease stem cell numbers, as in
case of platelet — derived growth factor (PDGF),
fibroblast growth factor (FGF), Insulin — like growth
factor (IGF), colony — stimulating factor (CSF),
and epidermal growth factor. Others modulate
the humoral and cellular immune responses
(interleukins 1 — 13); while others are important
regulators of angiogenesis, such as vascular
endo thelial growth factor (VEGF)®@% 22 or are

important for wound healing and tissue regeneration
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/ engineering, such as transforming growth factors
alpha and beta *>-2%:39; One distinct family of growth
factors implicated in tooth development®'*» and
regeneration®?; are bone morphogenetic proteins
(BMPs) known for their ability to indure formation
of bone and cartilage. The role played by BMP —
2 is reportedly crucial as a biologic tool for dentin
Recombinant human BMP-2
stimulated the differentiation of adult pulp stem

regeneration ©%,

cells into odonto blast — like cells in culture®-3637,
increases their alkaline phosphatase activity and
accelerates their alkaline phosphatase activity
and accelerates expression of the dentin sialo
phosphoprotein  (DSPP) gene in vitro®?; and
enhances hard tissue formation in vivo®®. According
to all what have been mentioned above, placental
extract being a unique reservoir for all these growth
factors we suggested that its use in this study could
greatly and marvelously influence healing, tissue
repair mechanisms and induce healthy cells to
replace impaired and damaged ones.

The selected subjects of this study were males
and females to rule out any factors related to gender.
Also, all of them happened to be family members and
close friends in order to facilitate recall and follow
up along such a relatively long term study. For all
patients, a preliminary medical examination was
required to rule out any medical contraindications
for dental treatment, and a preliminary dental
examination was conducted to ensure pulp vitality
of the selected teeth for treatment and complete
apical closure (for group ‘A’ only). Our treatment
was evidence — based and the decision to perform
adult pulpotomy for the individual patients was
set according to their oral environment rather
than treating all patients similarly. Moreover, our
treatment included strategies that put the patients
into a healthy balance, for example the patients
did not only receive restorative treatment but
also simple interventions with a remineralizing
agent (Cpp-Acp) (Recaldent) was used. Also most
important the placental extract used in this study was
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manufactured under strict health safety measures
according to the manufacturer.

Except for one case; results of this study have
shown that all cases demonstrated both clinical and
radiographic success.

The success rate in this study was primarily
attributed to the fact that the placental extract, being
an extremely marvelous source of so many growth
factors (as mentioned before), could induce healing,
govern morphogenesis and organogenesis, regulate
the division or specialization of undifferentiated
mesenchymal cells and stem cells from apical
papillae (SCAP) to the desirable cell type and mediate
key cellular events in tissue regeneration including
cell proliferation, chemotaxis, diflerentiation and
matrix synthesis. In several previous studies it was
reported that dental pulp stem cells had a striking
ability to regenerate a dentin — pulp — like complex
composed of mineralized matrix of tubules lined
with odontoblasts, and fibrous tissue containing
blood vessels in an arrangement similar to the
dentin — pulp complex found in normal human
teeth. It was also reported that these cells had a high
proliferative capacity, a self renewal property and
a multi — lineage differentiation potential®@®-3-40-43),

Other additional factors related to our success
were the power of placental extract to improve
basal cell metabolism, activate the immune system
and improve blood circulation in addition to its
anti inflammatory action !?. Regarding group ‘P’
where apexogenesis was successfully induced; this
was attributed to the following: stem cells in the
apical papilla of permanent immature teeth (SCAP)
express various mesenchymal stem cell markers.
SCAP are capable of forming odonto blast like cells,
producing dentin in vivo, and are likely to be the
cell source of primary odontoblasts for formation
of root dentin. Therefore, under the influence of
the surviving epithelial root sheath of Hertwig,
these cells can generate primary odontoblasts that
complete root formation.
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In this study, bonded resin composite restora-
tions were used. It was thought appropriate to make
use of the strengthening effect of bonding systems
and the bonding procedure to strengthen the remain-
ing tooth structure which would, certainly, impart
to the longevity of the restoration. On the other
hand, regarding micro leakage; it was postulated
that one of the most important causes of failure
in vital pulp therapy was the presence of leakage
during the healing process because of the mate-
rial used for pulpotomy or the restorative material
used™ 9, Therefore, in our study, a bonded resin
composite restoration was used to reduce microle-
akage along the restoration tooth interface which,
in turn, would impart to the longevity of the restora-
tion. It has to be noticed that conditioning of all cav-
ity walls was performed directly after pulpal fixa-
tion, with out resolving to the use of liners or bases,
as it has been reported by several recent studies that
the use of bonding systems could totally replace
liner and bases®”.

The results of our study were found successful
over a two years’ follow-up period. Further research
over a comparatively longer follow-up period may
be tried.

CONCLUSION

A successful conservative method of managing
cases of irreversible pulpitis is making use of the
regenerative power of human placental extract
which has been described as an amazing reservoir
of numerous growth factors.
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