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CASE REPORT

Okamoto et al. recently demonstrated that simvastatin-treated 
dental pulp stem cells exhibit improved odontogenic differentiation 
and quicker mineralized tissue formation.8 Simvastatin is a 
potential additional pulp-capping drug. According to Min et al.,9 
it encourages odontogenesis in human dental pulp cells (hDPCs). 
Rosuvastatin’s regenerative potential is primarily caused by 
elevated BMP-2 expression and elevated alkaline phosphatase 
activity.9 As compared to simvastatin and atorvastatin, rosuvastatin 
is more effective, has stronger anti-inflammatory effects, and has 
a longer half-life of elimination. Similar to this, in vivo research 
by Gautam et  al.10 showed the synergistic benefits of adding 
1.2 mg of rosuvastatin gel, platelet-rich fibrin, and autologous 
bone graft, characterizing their usage as a regenerative material 
in the treatment of intrabony defects. According to Kalani et al.,11 
osteogenic differentiation and cell proliferation were both improved 
in stem cells cultivated on rosuvastatin-loaded nanofibers.

In t r o d u c t I o n

While dentin and cementum have a limited capacity for regeneration, 
tooth enamel is incapable of doing so.1 Vital pulp therapy is essentially 
referred to as a course of action started to keep and maintain healthy 
pulp tissue that has been harmed by caries, trauma, or restorative 
operations. After direct pulp capping (DPC), the exposed pulp 
surfaces must produce dentin bridges as part of the restoration 
procedure.2 Calcium hydroxide has historically been utilized for pulp 
therapy, but it has certain drawbacks, such as generating persistent 
dental pulp irritation, having no natural adhesive properties, and 
offering a poor seal. Another disadvantage of calcium hydroxide is 
that it causes ”tunnel defects” in the reparative dentin that forms 
under the capping made of calcium hydroxide pulp.3,4 Recently, it 
was shown that mineral trioxide aggregate (MTA) stimulates the 
production of bone morphogenetic protein-2 (BMP-2) to induce the 
creation of hard tissues and is biocompatible.3,4 Being the industry’s 
gold standard for critical pulp treatments, MTA (Angelus, Brazil) is 
predominantly used as an endodontic root filling material. It can 
cause the creation of hard tissue and has an improved nonresorbable 
seal over the essential pulp thanks to the release of cytokines from 
bone cells. Mineral trioxide aggregate has a few shortcomings, 
including handling traits, cost, composition, and setting time, which 
has prompted researchers to look for novel materials.5,6

Statin ingredients are widely known for their ability to promote 
regeneration. It has been demonstrated that statins, such as 
simvastatin, rosuvastatin, atorvastatin, and cerivastatin, are highly 
successful at lowering cholesterol in people and are frequently 
used to treat hypercholesterolemia.6,7 Statins have been found to 
have other pleiotropic effects, though, anti-inflammatory effects, 
enhanced bone production, and increased angiogenesis due to 
pro-angiogenic activity. Statins have also been shown to increase 
osteoblast development and mineralization in MC3T3-E1 cells and 
to boost the expression of bone anabolic factors, including vascular 
endothelial growth factor and BMP-2.7
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Ab s t r Ac t
Direct pulp capping (DPC) includes covering the exposed pulp with a medication, dressing, or dental material to preserve its vitality. The idea 
behind this method of therapy is to induce the pulp to start a dentin bridge, “walling” the exposed site in the process. The most effective dental 
material to heal exposed pulp is calcium hydroxide. Mineral trioxide aggregate (MTA) causes the formation by causing cytologic and functional 
alterations in pulpal cells. Rosuvastatin shows pleiotropic effects like increased odontoblastic differentiation, increased mineralization, proliferation 
of odontoblasts, and induction of angiogenesis. Thus, the aim of the present study is to investigate pulp-dentin complex reactions following 
DPC with rosuvastatin vs MTA as pulp-capping materials in permanent human molars.
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cA s e de s c r I p t I o n

A 10-year-old boy presented at the department of pediatric and 
preventive dentistry with the chief complaint of food impaction 
in the upper back region of his teeth for the last 5 months. 
After a clinical examination, occlusal caries was found on both 
upper 1st permanent molars (Fig. 1). Radiographically evaluated a 
deep dentinal carious lesion in relation to teeth 16 and 26 (Fig. 2). 
The study only included teeth that did not have radiographic 
signs of pulp degeneration, such as pulpal necrosis, internal 
and external root resorption, furcal radiolucency, interradicular 
bone loss, and/or periapical bone loss, which are some symptoms 
of periodontal ligament widening (PDL widening).

Prior to the experimental technique, teeth underwent 
electrical pulp testing and the removal of calculus and debris from 
the tooth surface. The armamentarium used for this procedure is 
depicted in Figure 3. After administering local anesthesia with 
2% lidocaine and 1:1,00,000 epinephrine (Fig. 4), isolation was Fig. 1: Preoperative intraoral photographs

Figs 2A and B: Preoperative intraoral periapical radiograph

Fig. 3: Armamentarium
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wash this area with 2% chlorhexidine. With a clean, sharp spoon 
excavator, the whole cavity was dug up (Fig. 4). Using a sterile 
round diamond bur (BR-45, Mani Corp., Japan) at high speed 
under water spray cooling, occlusal cavities with dimensions of 
approximately 1.5 mm wide, 2 mm long mesiodistally, and about 
2.5 mm deep were created. Normal saline was used to clean the 
cavity walls. Fresh, sterilized burs were utilized for each surgery 
to ensure sterility.

To promote hemostasis, sterile cotton pellets wet with saline 
were lightly pressed on the severed pulpal stumps for 2–3 minutes 
(Fig. 5). Following the removal of the cotton pellet, hemostasis 
was apparent. After mixing the e-MTA® (Kids-e-dental) tricalcium 
silicate-based material as directed by the manufacturer to achieve 
the desired putty-like consistency, it was applied using an MTA 
applicator to the exposed pulp and the cavity floor of tooth 16 and 
slightly compressed with a dampened sterile cotton pellet to ensure 
a thickness of 2–3 mm was obtained (Fig. 6). When the coating 
materials covering the medicinal items were removed, they were 
ground into fine powders using porcelain mortars and pestles and 
kept in airtight containers to prevent contamination in Roseday® 
(Manufacturer: USV Pharmaceuticals). The Rosuvastatin-containing 
powder form was mixed with propylene glycol on a glass slab and 

achieved using a liquid dam due to the patient’s strong gag reflex. 
All the teeth were cleaned using prophylactic paste using rubber 
cup and prophylactic paste at a low pace. The next step was to 

Fig. 4: Isolation and excavation

Figs 5A and B: Hemostasis using cotton pellets

Figs 6A and B: Mineral trioxide aggregate mixing and placement
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for follow-up radiographic examination, comparing them to the 
preoperative radiograph (Figs 10 to 12).

dI s c u s s I o n

In primary dentition, dental caries progresses rapidly into pulpal 
tissue, causing pulpal inflammation near the caries lesion. With 

placed in the prepared cavities with a stainless-steel carrier, then 
lightly pressed onto tooth 26 (Fig. 7).

Glass ionomer cement (GC Fuji IX GP) was used to fill the 
voids once the appropriate test materials had been used (Fig. 8). 
To ensure proper placement of the test material and restorative 
material, a postoperative intraoral radiograph was obtained (Fig. 9). 
Radiographs collected at intervals of 1, 3, and 6 months were used 

Figs 7A and B: Rosuvastatin mixing and placement

Figs 8A and B: Glass ionomer cement filling

Figs 9A and B: Postoperative intraoral periapical radiograph



Reparative Dentin Formation after DPC Using Rosuvastatin vs MTA

International Journal of Clinical Pediatric Dentistry, Volume 17 Issue 5 (May 2024) 609

direct placement composite resin, a full-coverage crown, or an 
amalgam restoration.12 According to conventional understanding, 
pulp capping can be either indirect or direct. DPC is employed when 
the pulp is exposed due to cavities, mechanically exposed due to 
trauma, or exposed during dental procedures in areas where the 
pulp is viable and asymptomatic. Pulp vitality is preserved using 

further development of the carious process, the inflammatory 
process can spread throughout the coronal pulp. If the pulp 
in the root canals remains unaffected and symptom-free in 
permanent teeth, preserving radicular pulp vitality, DPC can be the 
management procedure. The preservation of a living and healthy 
pulp is the primary objective of any restoration, whether it be a 

Figs 10A and B: Follow-up of 1 month

Figs 11A and B: Follow-up of 3 months

Figs 12A and B: Follow-up of 6 months
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used as the final repair. When used as an immediate final restoration 
after pulp capping, glass ionomer cement with a shorter setting 
time of 6 minutes has shown stronger prognostic value due to 
its ability to create a microbiologically tight seal. Additionally, it 
releases fluoride, which helps prevent secondary caries.8,12,19

A thin or partial dentin bridge, consisting of scattered 
dentin particles, formed during the 30-day observation period. 
Evaluation of hard tissue formation was based on the reparative 
dentin formed at the pulp exposure site in the tooth treated with 
rosuvastatin (Fig. 10). After 90 days, evidence showed complete 
dentin bridge formation, closing the previously exposed area 
treated with simvastatin (Figs 11 and 12). Strong clinical and 
radiological evidence is essential for considering pulp capping 
treatment successful. In our case, a tooth exhibiting normal function 
and radiographic appearance after 90 days indicates successful 
treatment. Therefore, rosuvastatin can be considered as a suitable 
agent for DPC in young permanent teeth.

co n c lu s I o n

There is evidence that rosuvastatin has anti-inflammatory effects, 
which could facilitate the healing of infected pulp tissue. Therefore, 
rosuvastatin can be recommended as an ideal substance for pulp 
capping, potentially as an alternative to calcium hydroxide.
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