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ABSTRACT 

 

The primary function of the dental implant is to transmit occlusal load to the bone with a non-submerged 

surgical procedure that provides the patient with a provisional restoration. Immediate loading is a clinical procedure in 

which the dental implant and prosthesis are placed simultaneously to restore the patient's ability to chew food correctly, 

smile, and speak. In this case report, we histologically examined an immediately loaded mini-implant used for 

overdenture. The patient reports receiving two mini dental implants (1.8 mm × 13 mm) in the mandibular interforaminal 

region two years ago. The implants were immediately loaded with pre-made overdentures. He complains of continuous 

prosthesis loosening, forcing him to replace the O-rings constantly. The clinical examination showed that the right 

implant was excessively inclined lingually. After evaluating the different treatment options, a decision is made with the 

patient to remove the implant and place a new one. Histological samples showed cortical bone with a small medullary 

space without epithelial cells or connective tissue. Human implants are essential for the long-term evaluation of 

implants subjected to functional loading. The results confirm clinical findings and help doctors choose the most suitable 

surgical technique for the patient.  
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INTRODUCTION  

 

Dental implants have been proven to be highly successful long-term rehabilitation options for edentulous or 

partial edentulous patients. They are currently the best prosthetic alternative in several clinical indications, with high 

survival and success rates (1). 

Osseointegrated dental implant fruit the osseointegration process discovered by Brånemark and defined as “the 

structural, functional and direct connection between bone and dental surface” (2). One usually waits a healing period of 
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several months before placing a prosthesis and then loading the implant. The primary function of the dental implant is 

to transmit occlusal load to the bone with a non-submerged surgical procedure that provides the patient with a 

provisional restoration. Immediate loading is a clinical procedure in which the dental implant and prosthesis are placed 

simultaneously to restore the patient's ability to chew food correctly, smile, and speak (3).  In most cases, the prosthesis 

is applied from the patient's tooth within the same day of implant placement or 48 hours, which makes the process 

quick.  

Many studies have been conducted in animal models, such as monkeys and dogs (1, 4), to identify the reasons 

for the success or failure of immediate-loading dental implant treatments.  

All these studies make it possible to investigate aspects of peri-implant tissue healing and peri-implant disease 

development. Still, they have a low quality of evidence, and the results obtained from these studies could be 

automatically transposed to a human situation. It is unethical to perform randomised studies on men; for this reason, it is 

essential to evaluate the occasionally retrieved human implants.  In some cases, it is necessary to remove the implant for 

prosthetic complications, prosthetics, misalignment, or other problems or be obtained as part of a research protocol 

approved by an Ethical Committee. Immediately loaded and removed implants are essential data for understanding the 

nature of the complex and soft tissues in contact with the implant. In this case report, we histologically examined an 

immediately loaded mini-implant used for overdenture. 

 

CLINICAL CASE 

 

Material and methods 

The patient reports receiving two mini dental implants (1.8 mm × 13 mm) in the mandibular interforaminal 

region two years ago. The implants were immediately loaded with pre-made overdentures. He complains of continuous 

prosthesis loosening, forcing him to replace the O-rings constantly. The clinical examination showed that the right 

implant was excessively inclined lingually (Fig. 1). 

 

                  

Fig. 1. The implant was excessively inclined lingually (Arrow). 

 

 Unfortunately, the position of the implant resulted in poor retention and premature wear of the O-rings.  After 

evaluating the different treatment options, a decision was made with the patient to remove the implant and place a new 

one. Preoperatively, the patient was extensively informed concerning the surgical procedures. An attempt was made to 

unscrew the implant without success, so it was decided to remove it by performing a blok section with ultrasound 

(Esacrom, Imola-Italy).  

Prior to surgery, the subject’s mouth was rinsed with a chlorhexidine digluconate solution of 0.2% for 2 min. 

Local anesthesia was performed by Articaine® (Ubistesin 4% - Espe Dental AG Seefeld, Germany) with epinephrine 

1:100.000. The blok section was stored in 10% buffered formalin and processed for histology and histomorphometry at 

the Implant Retrieval Centre, Dental School, University of Chieti-Pescara, Italy, to obtain thin ground sections with the 

Scan 1 Automated System (Pescara, Italy). The sample was dehydrated in an ascending series of alcohol rinses and 

embedded in a glycolmethacrylate resin (Technovit 7200 VLC, Kulzer, Wehrheim, Germany). After completion of the 
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polymerization process, each specimen was sectioned longitudinally along its major axis with a high-precision diamond 

disc at about 150 µm and ground down to about 30 µm. Three slides were obtained and stained with acid fuchsin and 

toluidine blue. The nomenclature approved by the American Society of Bone and Mineral Research was used to 

evaluate bone quality and histomorphometric measurements (5). It was observed in normal transmitted light under a 

Nikon microscope ECLIPSE (Nikon, Tokyo, Japan). The different hard tissues, medullary space, and biomaterials were 

carried out by a light microscope connected to a high-resolution video camera (16.25-megapixel) (Digital Sight series 

microscope cameras), interfaced to a high-definition monitor and a personal computer (Notebook Toshiba Satellite pro 

r50-c-15w). This optical system was associated with a histometry software package with image-capturing capabilities, 

then recorded using a Sony α330 digital camera and subjected to morphometric analysis using digital image analysis 

(NIS-Elements AR 3.0 software, Nikon, Minato, Japan). 

 

Results 

At low magnification, the sample showed cortical bone with a small medullary space and without epithelial 

cells or connective tissue. No gap was observed between the bone and the implant at high magnification. No 

pathological inflammatory cell infiltrates or foreign body reactions were evident, and few osteoblasts were present in 

the specimens evaluated (Fig. 2).  

 

      

Fig. 2. Compact bone with small marrow spaces can be observed around the implant perimeter. The bone tissue is 

also located above the implant shoulder. Acid fuchsin-toluidine blue 40X. 

 

DISCUSSION 

 

Dental implants have become a successful and good option to enhance the stability and retention of complete 

dentures over resorbed ridges. Mini dental implants are a valid alternative to standard dental implants due to their small 

diameter, low primary costs, and avoidance of invasive treatments such as bone augmentation. They are usually used in 

elderly patients with various diseases or being treated with many drugs. The clinical outcomes of immediately loaded 

mini dental implants used as retainers for mandibular overdenture were recently investigated by different authors. 

Scepanovic et al. reported a 98.3% implant success rate at the 1-year follow-up (6). The results in the present 

case report confirm the success rate of the mini-implant used for the mandibular overdenture. The outcome showed a 

high percentage of bone in direct contact with the implant. These histological results justify the high success rates 

reported by various authors (7, 8).  

The initial stability of the mini implant is important for successful osteointegration and a high success rate. It 

depends upon the implant design, bone quality, and surgical technique used. The initial healing period of an implant is 

the phase of the osseointegration process that is primarily affected by the surface condition of the implant (9). 

A cascade of biological events is initiated when an implant is placed into a bone site (10). Osteogenic cells are 

recruited and migrated to the implant surface. Immediate loading was clinically proposed more than 50 years ago when 
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Linkow et al. introduced endosseous blade implants (11). Piattelli and colleagues histologically demonstrated that 

immediately loaded implants achieve a very high BIC (12-16).  

 

CONCLUSIONS 

 

Histological evaluation is extremely important for the long-term evaluation of implants subjected to functional 

loading. For this reason, it is essential to analyse the removed implants histologically. The results confirm clinical 

findings and help doctors choose the most suitable surgical technique for the patient. Although we have described only 

one clinical case, the case report allows us to histologically confirm the validity of immediately loaded mini dental 

implants as overdenture retainers. 
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