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Introduction

Black triangles are a common esthetic concern in daily clinical practice and can cause significant psychological distress
for patients. Various treatment options have been proposed, including orthodontic and periodontal therapies; however,
these approaches often involve prolonged treatment periods and increased invasiveness. In contrast, composite resin
(CR) restoration has gained attention as a minimally invasive treatment that enables rapid esthetic improvement.
Advances in adhesive systems and flowable composite resins have further expanded its clinical indications.
Nevertheless, CR restoration in the interdental area remains challenging because of resin overfilling and the complexity
of contour adjustment. Therefore, this presentation reports a novel restorative technique that minimizes resin extrusion
by modifying a black triangle (BT) matrix and precisely positioning it under magnification, along with an evaluation of its

clinical usefulness.

Case Report

|. Case Overview and Treatment Plan

A 58-year-old female patient first visited our clinic in April 2024 with a chief complaint of long-standing esthetic
concerns related to black triangles in the maxillary anterior region. She particularly requested improvement of the
interdental spaces between the maxillary central incisors and between the left central and lateral incisors. In accordance
with the patient’ s desire for a minimally invasive treatment with a natural appearance, direct CR restoration using a
modified BT matrix was performed under dental microscopy.

Il. Clinical Procedure

To achieve a natural emergence profile, the BT matrix with the least convexity was selected. Two access holes—one for
composite placement and one for resin extrusion—were created in the BT matrix using a rubber dam punch. After
removal of adhesion-inhibiting factors, rubber dam isolation was established.

A two-step self-etch adhesive system (Clearfil Mega Bond II; Kuraray Noritake Dental) was applied. Lining was performed
using a high-flow type of Clearfil Majesty ES Flow (Universal shade; Kuraray Noritake Dental), followed by insertion and
precise positioning of the BT matrix in the interdental area. The matrix was stabilized by ligation with dental floss. A
low-flow type of the same composite resin was then injected into the cavity through the access hole created in the BT
matrix.

Because the matrix was self-supporting, both hands could be used freely during composite placement, thereby

improving operability. After adequate light curing, occlusal adjustment and polishing were completed.

Discussion and Conclusion

Precise adaptation of a matrix to tooth structure in the interdental area has traditionally been considered difficult, often
requiring time-consuming removal of excess resin. In the present technique, the use of a modified BT matrix enabled
highly accurate CR restoration without overfilling. The application of dental microscopy allowed for precise manipulation,
making it possible to simultaneously achieve esthetic and functional outcomes. This technique represents an efficient
and precise approach for CR restoration of black triangles and shows potential for further clinical development and

application.




The insights gained from this case originated from a presentation at the 22nd Annual Meeting of the Japanese Society
of Microscopic Dentistry in 2025, followed by systematic refinement of the procedure and evaluation of its
reproducibility. Rather than focusing on the novelty of the case itself, the development process—beginning with the
concept proposed by co-author Dr. Takahiko Sato of creating access holes in the matrix, and further refined through
clinical modifications such as floss fixation—was considered particularly important. Through this process, the technique
evolved from a simple idea into a reproducible and clinically applicable procedure, which was positively evaluated during
the manuscript preparation.

Furthermore, this approach is not limited to black triangle management but may also be applicable to other esthetic
anterior restorations, such as diastema closure. Similar concepts are currently being presented at international
conferences. This lecture aims to demonstrate how ideas derived from routine clinical practice can be systematically
organized and shared, and it is hoped that this presentation will serve as a reference for clinicians pursuing similar

initiatives.




