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Introduction
The world over the entire educated population is well aware of the various 

possibilities of stem cell science and research, an endless possibility to repair and 
regenerate tissues in our body. Stem cells are specialized cells that have the remarkable 
potential to develop into many different cell types in the body during early life and 
growth. In addition, in many tissues, they serve as a sort of internal repair system dividing 
essentially without limit to replenish other cells as long as the person is still alive.1 It is 
for this very reason that the West has put its full weight behind stem cell research with 
government funded research projects and legally approving new treatment avenues. 
Fortunately, we are not too far behind. We got an opportunity to do a case in association 
with STEMADE, an International Dental Stem Cell Banking Company, which is based in 
India, using the autologous stem cell therapy wherein a patient is treated using his own 
stem cells. These autologous cells are multipotent stem cells, so, they can create varied 
tissues as per the requirement. The focus, today, is on your way to banking yours and 
your child’s dental stem cell harvest for the future.

Case Selection
 An appropriate case selection is the main key for high success rate for stem cell harvests. 

STEMADE, an International Dental Stem Cell Banking Company, in association with Beyond 
Smiles Dental Care Pvt. Ltd., Mumbai, Maharashtra, India, are amongst the pioneers in 
advocating planned extractions for the purpose of Dental Stem Cell Banking. However, this 
procedure requires a thorough understanding of the case selection, planned atraumatic 
extractions, thorough asepsis and biological material’s packaging protocols to achieve an 
optimal stem cell harvest success rate. Children between the age group of 6 years to 10 
years are usually considered ideal candidates for such procedures. In adults, third molars 
can be considered for the harvest of stem cells. The tooth being considered for extraction 
must be caries free, periodontally sound and endodontically vital. Deciduous teeth must not 
have undergone more than 1/3rd of root resorption. Planned extractions of deciduous teeth 
due to erratic eruption pattern of permanent teeth, teeth extracted to avoid crowding, or, 
teeth extracted under interceptive orthodontics are ideal candidates for stem cell harvests. 
Sectioned teeth during surgery, teeth with root fractures, etc., on the other hand, are not 
acceptable. Discolored teeth suggestive of pulpal degeneration, also, get excluded. In the 
presented case, two teeth underwent planned extractions, both were sent at the same time 
for stem cell harvest, thereby, increasing the success rate.
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Case Report
A 10 year old boy reported to our dental set-up with parents 

having a keen interest in banking his stem cells as the boy had 
an auditory problem supplemented with a cochlear implant. 
On clinical and radiographic examination, it was found that 
the boy had upper and lower anterior crowding due to erratic 
eruption pattern and timing of permanent dentition with poor 
oral hygiene but no dental caries. After thoroughly examining the 
orthopantomograph (OPG) (Figure 1) of the patient in addition 
to the relevant intra-oral peri-apical radiographs (IOPARs), it was 
decided to extract all deciduous canines to aid in the anterior 
space decompression and eruption of the permanent canines. 
These teeth were, also, considered, keeping in mind, the stem cell 
harvest as they had underwent less than 1/3rd of root resorption.

Surgical Phase: Prior to the extraction, all necessary 
procedures including oral prophylaxis and restorative 
procedures were completed. Also, the STEMADE Team had sent 
a Pathologist for collection of the blood samples of the patient 
before the extraction procedure. The patient was made to rinse 
his mouth with 2% chlorhexidine mouthrinse twice. The teeth 
to be extracted were sprayed with topical anesthetic spray 
(Lidocaine hydrochloride 2% with adrenaline 1:80,000) along 
with topical anesthesia jelly applied to the teeth as well as their 
investing tissues. Following topical soft tissue anesthesia, local 
infiltration injection (Figure 2) was given in the labial vestibule 
(Lidocaine hydrochloride 4% with adrenaline 1:1,00,000, 1.8ml 
cartridge) and the adequacy of anesthesia was tested with 
objective and subjective signs and symptoms to the patient. The 
soft tissue attachment was loosened around each tooth with the 
help of a Moon’s probe/periosteal elevator making sure not to 
damage the tooth keeping in mind to carry-out the extraction as 
a traumatically as possible. On soft tissue reflection, a straight 

elevator was used with a very gentle pressure in an apical 
direction in wiggling motion, thereby, slowly luxating the tooth 
in a coronal direction. Once the tooth was sufficiently loosened, 
a forcep was used in a rotatory motion to remove the tooth. 
(Figure 3) Once the tooth was out of the alveolar socket (Figure 
4), it was made sure that it did not touch the inside of the oral 
cavity, or, any other surface and was immediately placed in the 
special vial (Figure 5) provided by STEMADE which was, then, 
placed in a frozen gel pack. All the teeth were delivered one by 
one with similar technique making sure not to damage the tooth/
root during the extraction procedure. The gel packs in thermo-
insulated box were packed (Figure 6) and sent immediately to the 

Figure 1: Pre-operative Orthopantomograph (OPG) of the patient.

Figure 2: Administration of local anesthesia.

Figure 3: Atraumatic extraction being carried-out in the patient.

Figure 4: Extracted tooth without any gross damage to the crown or, root 
structure.

Figure 5: Extracted tooth placed in storage medium in a special preservation vial.
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laboratory for stem cell harvest. Post-operative compression and 
hemostasis was achieved at each surgical site and post-operative 
instructions were given to the patient and his parents.

Laboratory Phase: Once in the lab, it required 15-30 days 
to process the tissue and harvest the mesenchymal cells from 
the dental pulp. Once successfully harvested, these cells were 
banked. Our centre was informed and a certificate for the parents 
was sent across mentioning the years for which it was banked 
with identification number for future reference.

Discussion
Stem cells (SCs) are undifferentiated cells capable of self-

renewal and differentiation into multiple functional cell types. 
Stem cells are defined as having the capacity for extensive 
self-renewal and for originating at least one type of highly 
differentiated descendant [1,2]. These cells are widely used in 
injury, repair and tissue regeneration. They have the remarkable 
potential to develop into many different cell types in the body 
during early life and growth. In addition, in many tissues, they 
serve as a sort of internal repair system dividing essentially 
without limit to replenish other cells as long as the person is still 
alive [3]. When a stem cell divides, each new cell has the potential 
either to remain a stem cell or, to become another type of cell with 
a more specialized function such as a muscle cell, red blood cell 
or, a brain cell. Stem cells are distinguished from other cell types 
by two important characteristics. First, they are unspecialized 
cells capable of renewing themselves through cell division, 
sometimes, after long periods of inactivity. Second, under certain 
physiological or, experimental conditions, they can be induced 
to become tissue-or, organ-specific cells with more specialized 
functions [4,5]. 

There are two principal types of stem cells based on their 
origin and differentiation potential [6,7]:

1. Embryonic Stem Cells and

2. Adult Stem Cells [Hematopoietic Stem Cells (HSCs)/
Mesenchymal Stem Cells (MSCs)]. 

Embryonic Stem Cells
 Embryonic stem cells can be differentiated into any other cell 

in the human body. They are currently not being used in humans 
for treatment; yet, they are potential avenues in the research 
arena. These cells are very primitive in that they have not begun 
to take on any specific cell function and are derived from an 
unborn fetus. 

Adult Stem Cells
 Hematopoietic Stem Cells (HSCs): These stem cells give rise 

to all types of blood cells. They are primarily used to regenerate 
the hematopoietic tissues compromised by a disease process 
and are found in abundance within the hematopoietic tissues, 
especially, within the cord blood [8]. 

Mesenchymal Stem Cells (MSCs): These stem cells can be 
harvested from bone marrow and other sources such as liver, 
umbilical cord, placenta, adipose tissue, synovial membrane, 
amniotic fluid and even teeth and have the unique ability to 
differentiate into many types of tissues in the body including 
bone, heart, cartilage, adipose and/or, neuronal tissues. They are 
an essential component for regenerative medicine and are found 
principally in dental pulp as well as numerous other tissues in 
the body as well as their promising use in patient-specific gene 
therapy [9-11]. These cells are described as being multipotent 
because of their ability, even as clonally isolated cells, to exhibit 
the potential for differentiation into a variety of different cells/
tissue lineages. MSCs have the ability to differentiate along 
specific mesenchymal lineages and when induced to do so, to 
remain in a quiescent undifferentiated state until provided the 
signal to divide asymmetrically, and finally, to undergo many 
more replicative cycles than normal, fully-differentiated cells 
[12]. The major drawbacks of stem cells include the typical 
Hay flick Phenomenon of cellular aging, a gradual decrease in 
proliferation potential with increasing time, telomere shortening 
and impairment of their replicating and differentiation potential 
due to a number of changes in physiological, functional, and 
molecular parameters during long-term cultures [13]. 

Dental stem cells (DSCs): Dental pulp contains pluripotent 
stem cells. If extracted in their vital state, these cells can be 
made to divide and preserved to be used at a later stage to repair 
and regenerate cells and tissues, and may be, even, to reverse 
numerous degenerative disorders. Scientists have identified 
these cells as the adult Mesenchymal Stem Cells (MSCs) inside 
the dental pulp. These cells are found in the pulpal tissues of 
both the deciduous as well as the permanent teeth, especially, 
the third molars [14]. This particular type of stem cells has the 
future potential to differentiate into a variety of other cell types 
[15]. Dental stem cells have been found in several tissues and 
can be divided into dental mesenchymal stem cells and dental 
epithelial-like stem cells. Mesenchymal stem cells from human 
dental tissues include dental pulp stem cells (DPSCs) in human 
permanent teeth, stem cells from human exfoliated deciduous 

Figure 6: Tooth and blood sample packed to be sent to the lab for cell harvest.
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teeth (SHEDs), periodontal ligament stem cells (PDLSCs), and 
dental follicle stem cells (DFSCs) and stem cells from apical 
papilla (SCAP) from human third molars. Dental epithelial stem 
cells have, also, been found in continuously growing incisors in 
mice and in molars from various other mammalian species [16].

Conclusion
 Dental stem cells (DSCs) have many advantages and results to 

date suggest that teeth are a viable source of adult mesenchymal 
stem cells (MSCs) which can be used for a wide range of clinical 
applications. Ultimately, the use of dental stem cells (DCSs) over 
other sources of mesenchymal stem cells (MSCs) for therapeutic 
use depends not only on the ease of use and accessibility, but, 
also, on the efficiency and quality of repair in relation to the 
cost. Dental pulp cells grow well in culture and unusually, 
the proportion of cells with stem cell properties appears to 
increase with the passage of time. The molecular basis of this 
phenomenon, however, needs to be investigated because it might 
provide a paradigm for increasing stem cell numbers in cultures 
of other cell types. The concept of Dental Stem Cell Banking is 

gaining popularity in view of its affordability, ease of extractions, 
awareness amongst the patients and parents in case of child 
patients to safeguard their children health and the emphasis in 
modern medical research towards therapies from regenerative 
tissues. Stem cell research is, here, to stay and the rate, at which 
clinical trials are being conducted and some clinical cases have 
achieved success, suggests dental stem cell banking is a sure shot 
way to harvest viable stem cells which can be used to regenerate 
almost any tissue in the body as per the deficit after guided and 
planned expansions and for those, who have missed the bus to 
bank the cord stem cells.
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