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Abstract

Introduction: The use of dentin pre-conditioning techniques in regenerative
endodontic procedures (REPs) is currently promising. Various of medicaments and
solutions are being evaluated regarding their effectiveness in promoting the regenerative
phase of REPs. Several growth factors have been detected after dentin conditioning with
ethylenediaminetetraacetic acid (EDTA); moreover, this effect has been enhanced by
passive ultrasonic irrigation (PUI). Therefore, it is interesting to investigate the role of
dynamic irrigation techniques as an irrigating supplement, especially in the immature root
canal. This study aimed to evaluate the effect of dynamic irrigation utilized with different
solution regimens on apical papilla cell (APC) attachment to human root canal dentin in

an ex-vivo immature tooth model.

Methods: In this study, customized dentin slices, after 7-day calcium hydroxide
medication, were inserted in immature root models. The models were allocated to receive
three dynamic irrigation techniques: 1) Needle irrigation (NI), 2) NI supplemented with
EndoActivator (EA), and 3) NI supplemented with PUI. Furthermore, each technique was
applied with three irrigating regimens: normal saline solution (NSS), EDTA, and
chlorhexidine digluconate (CHX) followed by EDTA. After irrigation, the dentin slices

were withdrawn and used for APC attachment. The number of fibronectin-positive APC



attached on the dentin slices was evaluated, and dentin surface morphology was inspected

using scanning electron microscopy.

Results: The number of APC attachment was significantly higher in the dynamic
irrigation groups compared with the non-dynamic group (P < 0.001). Greater APC
numbers were observed in the groups utilized NSS than EDTA or CHX/EDTA when
using the same techniques (P < 0.001). Cell numbers were similar at all levels of the root
canals; however, in the ultrasonically supplemented group irrigated with NSS, the number

of attached cells was significantly increased at the middle and apical levels (P < 0.05).

Conclusions: For regenerative endodontic procedures, dynamic irrigation
techniques in an immature tooth model promoted apical papilla cell attachment to calcium
hydroxide medicated dentin. Furthermore, when NSS was used as a final irrigant, the

number of attached cells was significantly increased.



