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ABSTRACT 

Background: Dental pulp stem cells hold great potential for regeneration in clinical 

applications due to their accessibility and biologic features. The present study was carried out 

to evaluate the clinical and radiographic effectiveness of autologous DPSCs in the treatment 

of  intrabony defects in patients with chronic periodontitis. 

Materials and methods: Forty healthy patients displaying at least one prevalently 1- or 2-

wall intrabony defect and one vital third molar requiring extraction were included in the 

study. Before carrying out any surgery, patients were enrolled in a strict preparatory 

periodontal program comprising oral hygiene instructions and scaling and root planning 

procedures. The third molar was extracted and used as the autologous DPSC source. The 

dental pulp was mechanically detached and filtered through 50-mm pores to obtain a cellular 

suspension enriched in stem cells. The selected intrabony defects, one per patient, were filled 

with the cellular suspension endorsed onto a collagen sponge. 

Results: The mean probing depth showed significant reduction from 8.0 – 0.8 mm at baseline 

to 3.3 – 1.0 mm at the 12-month evaluation. The mean clinical attachment level amounted to 

11.0 – 0.8 mm before the surgery and to 6.0 – 1.4 mm at 12 months. At the end of the 

observational period, the mean radiographic defect fill was 4.2 – 1.9 mm. 

Conclusion: Within the confines of this study design, autologous DPSCs proved to represent 

a very promising tool for the treatment of angular bone defects.  
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INTRODUCTION  

At the present time, researchers are 

seeking to identify newer ways to improve 

regenerative therapy’s predictability. In 

this context, the use of tissue engineering 

has contributed to the growing interest in 

novel regenerative techniques using 

autologous mesenchymal stem cells.1 

Dental pulp has neural crest–derived stem 

cells. Human dental pulp stem cells 

(DPSCs) have been isolated and 

characterized as a population of 

multipotent stem cells capable of 

differentiating in vitro into dental pulp–
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like structures, osteoblasts, and endo- 

theliocytes.2 They have a long lifespan, can 

be safely cryopreserved, and show the 

ability to interact with biomaterials.3 

Animal studies have provided histologic 

evidence for the capacity of DPSCs to 

regenerate both lamellar bone and 

periodontal tissues in terms of formation 

of new root cementum, alveolar bone, and 

periodontal ligament (PDL).4 

The clinical, histologic, and immune-

histochemical efficacy of a novel method 

for the collection of DPSCs has been 

demonstrated .5,6 The cellular suspension 

included dental pulp cells with a 

significant amount of mesenchymal 

stem/progenitor cells.6 

The presence of a biologic validation and 

preclinical animal studies may justify the 

application of DPSCs in periodontal tissue 

regeneration. The current study 

investigates the clinical and radiographic 

effectiveness of autologous DPSCs on 

absorbable collagen sponge scaffold in the 

surgical treatment of intra-bony defects in 

patients with chronic periodontitis (CP). 

MATERIALS AND METHODS  

Forty non-smoking patients with CP (23 

males and 17 females, aged 40 to 67 years; 

mean age: 58.5 – 7.5 years) undergoing 

periodontal therapy in the Department of 

Periodontology, TMDCRC were 

consecutively enrolled in the study.  

All patients were systemically healthy and 

presented at least one predominantly 1- or 

2-wall intra-bony defect with at least 2 mm 

of buccal keratinized tissue and one vital 

third molar requiring extraction for 

impaction or mal-positioning. The patients 

were finally selected only after they 

reached a full-mouth plaque score and a 

full-mouth bleeding score <10% at the end 

of the non-surgical periodontal phase. 

The research protocol was approved by the 

Institutional Ethical Committee of TMU. 

Written informed consent was obtained 

from each patient. 

Clinical and radiographic parameters were 

recorded at base- line (before surgery) and 

6 and 12 months postoperatively by a 

single calibrated examiner (RR). Clinical 

measurements were assessed using a 

standardized periodontal probe with 1-mm 

marking and rounded up to the nearest 

millimeter. Assessments included plaque 

accumulation, bleeding on probing, 

probing depth (PD), gingival recession 

(gingival margin–cemento-enamel 

junction [GM-CEJ]), and clinical 

attachment level (CAL). Individually 

customized bite blocks and parallel angle 

technique were used to obtain standardized 

radiographs. The anatomic landmarks were 

identified as described by Schei et al.8 The 

radiographic angle (RA) and the linear 

distance from the bone crest to the base of 

the defect (BC-BD; intra-bony defect 

depth) were recorded by means of image 

analysis software.9 The difference between 

BC-BD recorded at baseline and the 1-year 

examination was identified as the amount 

of bone fill within the intra-bony defect. 

All surgeries were performed by using an 

operative microscope. For the access flap, 

modified or simplified papilla preservation 

technique 10, 11 was selected on the basis of 

the width of the interdental papilla. The 

elevation of the flap was kept at a 

minimum to allow the exposure of the 

defect and the careful debridement of the 

root surface. 
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The third molar was extracted and washed 

in 0.2% chlorhexidine for 90 seconds. The 

crown was separated from the roots along 

the CEJ. The pulp tissue was gently 

collected under sterile conditions and 

mechanically dissociated.5 Subsequently, it 

was passed through disposable 50-mm 

filters in 2 mL sterile physiologic solution 

to obtain a cellular suspension enriched in 

progenitor stem cells.5,6 The cellular 

suspension was endorsed on to a collagen 

sponge scaffold and used as a collagen 

graft. This technique has the advantage of 

not requiring any cellular manipulation. 

The enriched collagen sponge was gently 

placed to completely fill the intra-bony 

defect. Flaps were sutured with interrupted 

crisscross horizontal mattress sutures. 

Patients were prescribed 500 mg 

amoxicillin plus 125 mg clavulanic acid 

twice daily for 7 days and instructed to 

refrain from mechanical oral hygiene for 

the first 2 weeks. Sub-gingival 

instrumentation was not performed in the 

treated areas for 12 months. 

RESULTS  

As reported in Table 1, the application of 

the DPSCs/ collagen sponge  resulted in an 

average CAL gain of 5.0 – 1.2 mm 

associated with a residual mean PD of 3.3 

– 1.0 mm and a remarkable stability of the 

GM at 1 year. No sites lost attachment, 

and all sites gained 4 mm. The 

radiographic analysis of 1-year show mean 

bone fills of 4.2 – 1.9 mm. The periapical 

radiographs showed the complete closure 

of all defects by bone-like tissue. The 

result is statically significant.(Graph 1-4) 

DISCUSSION 

The clinical and radiographic findings 

seem to demonstrate the efficacy of 

autologous DPSCs and collagen sponge in 

the treatment of deep intra-bony defects. 

At 1 year, the mean CAL gain amounted to 

5.0 – 1.2 mm and was associated with a 

stability of the GM. Radiographically, all 

defects were filled with bone-like dense 

tissue.12 Because no histologic assessment 

was performed, no definitive statement can 

be made concerning the tissue properties 

achieved.13 However, the unfavorable 

defect morphology and the application  of  

a  radiolucent,  non-supportive  biomaterial  

with a rapid resorption rate in combination 

with the outcomes described previously 

led the present authors to hypothesize that 

periodontal regeneration occurred. 

The efficacy of a mechanical and 

dimension-based method for DPSC 

collection has been demonstrated.5,6 After 

mechanical dissociation, dental pulp cells 

were filtered through a 50-mm strainer. 

Under this dimension the percentage of 

cells expressing stem antigens grows 

dramatically, avoiding a magnetic or flow 

cytometric sorting.14 The obtained cellular 

suspension included a percentage of 

CD34þ stem cells amounting to 74%. 6 

The same protocol has been used in the 

present investigation to obtain a cellular 

suspension enriched in pulp stem cells to 

load on a biologically inert scaffold. A 

collagen III sponge was selected for its 

biologic properties. Collagen is the main 

protein of undifferentiated mesenchymal 

tissue, and it is inactive in terms of 

periodontal regeneration. The loading of 

cellular suspension on a collagen sponge is 

important to support stem cells along with 

the first weeks of differentiation.15 

CONCLUSION  
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Therefore, within the confines of the 

present study, it can be concluded that 

autologous DPSCs may represent a very 

promising tool for the treatment of angular 

bone defects with disparaging architecture.  
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TABLE: 

TABLE 1: Clinical and Radiographic Parameters 

 

GRAPHS: 

 

 
Graph 1: Showing change into Mean and SD value of PD (mm) 
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Mean 8.0 3.0 11.0 5.6 33.8 3.5 2.8 6.3 2.2 3.3 2.8 6.0 1.4 

SD 0.8 0.8 0.8 1.8 6.9 1.3 0.5 1.7 0.2 1.0 0.5 1.4 0.2 
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Graph 2: Showing change into Mean and SD value of GM-CEJ (mm) 

 

Graph 3: Showing change into Mean and SD value of CAL (mm) 

 

 

Graph 4: Showing change into Mean and SD value of BC-BD (mm) 
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