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 ABSTRACT 

Stem cells are considered as the principal source of differentiated cells. In the past 

few years, the research on the stem cell in various fields had shown success, but the 

stem cell-based therapies in the dentistry had confined to a particular extent. The 

present case report was aimed to evaluate the efficacy of stem cells from human 

exfoliated deciduous teeth (SHED) in the management of a large periapical lesion. 

A 12-year-old girl reported with a chief complaint of pain in the lower right back 

tooth region since 5 days. Intraoral examination revealed a deep occlusal cavity in 

relation to tooth#46 with tenderness on percussion. Radiograph examination re-

vealed periapical radiolucency measuring 1.8×1.0cm in size with perforation at the 

floor of the pulp chamber in relation to 46. A deciduous tooth from the same child 

was collected to isolate stem cells. After access opening for tooth #46, pulp was 

extirpated and a thick mucoperiosteal flap was raised. This was followed by hom-

ing of SHED into the periapical area through the window created in the buccal 

cortical plate and into the root canals of tooth #46 until the orifice. The access cavi-

ty was sealed with glass ionomer cement. The patient was subjected to evaluation 

at regular intervals i.e., two weeks, four months, twelve months, and twenty-four 

months. The case treated demonstrated complete resolution of periapical radiolu-

cency in the fourth-month review with a positive response to electric pulp testing. 

This clinical application report concludes that SHED can be effective in treating the 

periapical lesions in permanent teeth. 
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Introduction 

The stem cells are capable of both self-renewal and dif-

ferentiation with varying degree of potency and plastici-

ty. Scientific research in the field of stem cells repre-

sents a particular interest. Incipient therapeutic strate-

gies have been made possible thanks to great advances 

in stem cell biology, with the aim of regenerating tissues 

injured by disease [1-3]. 

Dental pulp of the deciduous teeth which are 

about to exfoliate act as a promising source of mesen-

chymal stem cells, with the capacity to replicate, renew 

on their own and divide into millions of cells. Dr. Saon-

gtao Shi a Pedodontist discovered dental pulp stem cells 

by using the deciduous teeth of his daughter and named 

them as stem cells from human exfoliated deciduous 

teeth (SHED) [1]. 

The lesions in the periapical area, which are a se-

quel of pulpal disease, are most routinely diagnosed 

during the radiographic examinations. Numerous non-

surgical and surgical treatments are available for the 

treatment of periapical lesions, but due to great ad-

vancements in the field of stem cells, new therapeutic 

strategies have been made possible [4]. A case of peri-

apical lesion that was successfully treated utilizing stem  
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Figure 1: Stem cells  

 

cells from human exfoliated deciduous teeth (SHED) 

was presented (Figure 1). 
 

Case Report 

A 12-year-old girl reported to the Department of Pedo-

dontics and Preventive Dentistry with a chief complaint 

of pain in the lower right back tooth region since 5 days. 

Intraoral examination revealed a deep occlusal cavity in 

relation to tooth#46 with tenderness on percussion. 

Electric pulp testing to tooth#46 yielded negative re-

sponse. Radiograph examination revealed periapical 

radiolucency measuring 1.8×1.0cm in size with 

perforation at the floor of the pulp chamber in relation 

to tooth #46 (Figure 2a). Hence, it was diagnosed as 

acute periapical abscess with perforation in relation to 

tooth #46. To promote faster healing, we planned for the 

tissue regeneration technique using SHED.  

After getting approval from the institutional ethi-

cal committee and written informed consent from the 

patient’s parent, a retained normal sound human decid-

uous tooth from the same child was collected. Enzymat-

ic digestion method was used to isolate the stem cells 

from the pulp [5]. Under strict aseptic conditions, surgi-

cal removal of dental pulp from the tooth was done in 

the laboratory followed by digestion in collagenase/ 

dispase, and then characterization and screening were 

carried out using specific markers. The procedure in-

volving culture media preparation, sample collection, 

storage, handling, expansion, subculturing, and charac-

terization was performed using methods as described by 

Vishwanath et al. [6] The isolated SHED cells were 

immediately transported to the Department of Pedodon-

tics and Preventive Dentistry from the laboratory and 

were utilized for the treatment of periapical lesion on 

the same day. 

In the first appointment, all the debris from the 

cavity of tooth #46 and the necrotic pulp tissue was re-

moved followed by irrigation of root canals with normal 

saline, and then the root canals were dried with absor-

bent points. Perforation repair was done with type IX 

glass ionomer cement (GC
®
, GC-Corp, Asia) and the 

access cavity was sealed with zinc oxide-eugenol ce-

ment (Prime dental product). In the subsequent 

appointment after 3 days upon the arrival of SHED cells 

to the Department, tooth #46 root canals were thorough-

ly irrigated with normal saline and dried with absorbent 

points. A full thickness mucoperiosteal flap was raised 

in relation to 46, a window was created through the 

buccal cortical plate (Figure 3a) to gain access to the 

periapical area which was followed by placement of 

scaffold PerioGlas®, homing of SHED into the periap-

ical defect area (Figure 3b) and the mucoperiosteal flap 

was sutured in place. Then homing of SHED into the 

canals of 46 until the orifices was done and the access 

cavity was sealed with type IX glass ionomer cement 

(GC
®
, GC-Corp, Asia) with a thickness of 5mm. The 

patient returned asymptomatic with no signs of pain 

after two weeks, a modified stainless steel crown with a 

buccal window to access the tooth for pulp testing in 

future was cemented in relation to tooth #46 (Figure 2b 

and 3c). Electric pulp testing was done to evaluate the 

vitality of tooth #46 through the buccal window created 

and was negative. Patient failed to report for the 1
st
, 2

nd,
 

and 3
rd 

month recall. At the postoperative fourth-month 

recall, the intra oral periapical radiograph showed com- 

 

 
 

Figure 2a: Preoperative radiograph, b: 2nd-week follow-up, c: Fourth-month follow-up, d: one-year follow-up, e: 2nd-year follow-up 
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Figure 3a: Buccal window created,  b: Homing of stem cells,  c: Cemented modified stainless-steel crown 

 

plete resolution of periapical radiolucency that meas-

ured 1.8×1.0cm in size preoperatively to tooth #46 

(Figure 2c) and responded positively to the electric pulp 

testing at higher current, i.e. 8. During the 12
th
 month 

(Figure 2d) and 24
th
- month recall (Figure 2e), the 

tooth#46 was asymptomatic and responded positively to 

electric pulp testing at lower current i.e. 2. 

 

Discussion  

The diagnosis of the periapical radiolucencies is gener-

ally made through the routine radiographic examina-

tions or following toothache. These radiolucencies can 

be classified into periapical granulomas, radicular cysts, 

or abscesses. The incidence of cysts among periapical 

lesions is reported to be 6% to 55% [4]. 

Scaffolds play a vital role as a delivery vehicle in 

stem cell-based therapy, which can be used for local 

repair. Since the activation and attachment of the stem 

cells is the most important action in the stem cell-based 

therapies, these scaffolds play a vital role in the attach-

ment of the stem cells as well as bonding between the 

scaffold and host bone [7-8]. PerioGlas®, a bioactive 

ceramic, which was used as a scaffold in the present 

case report, has good osteostimulative and osteoconduc-

tive properties with additional advantages such as 

resorbability and ease of application [9]. 

In the present case report, SHED’s were used for 

the treatment of periapical lesion to tooth #46, clinical 

and radiographic success was achieved in 4 months 

interval. Until now, there was no exact mechanism ex-

plained in the literature regarding the healing of the per-

iapical lesions that are treated using SHED, as SHED 

does not have the capacity to differentiate directly into 

osteoblasts. But the probable success in the present case 

report may be attributed to the SHED cells capability 

that are homed into the area to induce new bone for-

mation by forming an osteoinductive template to recruit 

host osteogenic cells leading to deposition of bone [10]. 

The osteoinductive capacity of SHED is proven in the 

present case, as there was radiographic evidence of for-

mation of the bone in the periapical area of the treated 

tooth. Similar osteogenic regeneration for young per-

manent teeth treated with SHED was reported by Prasad 

et al. [11]. 

Root canal treatment was not initiated as the treat-

ed tooth responded positively during the fourth, twelfth 

and twenty-four-month follow-ups to electric pulp test, 

which may be indicative of re-innervation of pulp tissue 

inside the root canals. In one human study, immature 

permanent tooth treated with SHED displayed positive 

response to electric pulp testing from the 3
rd

 month 

recall to the 12
th
 month of follow-up [11]. This may be 

attributed to the neurogenic potential of SHED owing to 

their neural crest origin. In addition, SHED may have 

activated the residual pulp and periodontal stem cells to 

differentiate which may have generated highly vascular-

ized living tissue [12]. In an immunohistochemistry 

study of a revascularized immature permanent tooth that 

regained pulp sensibility after regenerative endodontic 

therapy, neurons and nerve fibres were observed in 

newly formed tissue in the canal space [13]. 

Dental pulp stem cells can be differentiated into 

both endothelial cells that would support revasculariza-

tion [14-15] and neurons, which would support the rein-

nervation of the regenerated pulp tissue [16]. The triad 

properties i.e high proliferation rate, odontogenic, and 

osteogenic differentiation of SHED makes it a unique 

modality for treating teeth with periapical pathology. 

However, further research can be directed towards the 

evaluation of the bona fide feature of bone/marrow 

structures of SHED-induced regenerated bone, by bone 

biopsy.  

 

Conclusion 

The present case report depicts the potential capability 

of SHED in revascularization of permanent molar, but 
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further clinical research with more samples is needed to 

evaluate and ascertain the success of SHED in 

regenerative endodontics. 
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