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Abstract 
Introduction. In modern dentistry the oral rehabilitation of patients with the help of dental implants has a very high 
success rate. However, the problem is the situation of patients with serious chronic diseases in which the insertion of 
dental implants is problematic or dental procedures can complicate or aggravate the patients' disease.  
Case report. We presented the case of a patient with associated chronic diseases who benefited from the insertion 
of implants with a nanostructured surface. The nanotube surface of the dental implant has been loaded with anti-
inflammatory drugs to promote healing and stimulate the process of osteogenesis.  
Conclusions. Within the limitations of this study, we consider the therapy with avant-garde nanostructured dental 
implants to represent a viable treatment option for patients with a medical history with complicated chronic diseases. 
Keywords: oral rehabilitation, dental implants, chronic disease, nanostructured surface, ostegenesis. 

 
 

Introduction 
Oral rehabilitation of patients with dental 

implants, in the era of modern dentistry, is 
predictable and with a success rate of over 90% 
[1]. However, the literature indicates variable 
percentages of situations of loss of dental 
implant, among which we mention peri-
mucositis, peri-implantitis, loss of 
osseointegration, poor oral hygiene, etc. [2,3]. 
In 2015 World Health Organization publishes 
in its report, the list of the most common 
diseases of the elderly that can influence the 
treatment with dental implants, putting in the 
first place cardiovascular disease (CVD), 
cancer, respiratory diseases, diabetes mellitus, 
cirrhosis of the liver, osteoarthritis, etc. [4]. 
Castellanos-Cosano et. al. (2019) addressed the 
relationship between dental implant loss and 
patient systemic disease and observed that 
there is a statistically significant risk of dental 
implant loss in patients with diabetes mellitus 
over 70 years of age and in patients with CVD 
between 61-70 years (p <0.001) [5]. That is why 
these chronic systemic diseases and the 
multiple possibilities of degradation of the 
biological support or mechanical trauma, 
which lead to the loss of the dental implant, 
have always raised problems for specialists in 
carrying out an individualized treatment, 

modeled on the specific basic medical 
conditions [6]. 

There were over 220 types of dental 
implants in the early 2000s with an estimated 
number of over 2000 designs [7]. In order to 
improve the survival rate of a dental implant, 
the specialists defined the three important 
elements that characterize an implant, its 
geometry, the material and the way of making 
the surface [8]. 

If we talk about the geometry of the 
cylindrical or conical implant, there are studies 
that consider it a little important, but also vice 
versa, being considered important. Instead, 
everyone considers that the most important 
aspect for obtaining primary stability is the torq 
[9]. 

If we approach the material, we can say that 
pure commercial titanium (Ti 12) showed 
better cell viability than Ti-6Al-4V alloys (Ti 5, 
Ti 23), although a significant decrease in 
cytotoxicity due to TiO2 formation was 
observed in both types of materials [10]. Some 
recent studies have questioned the cytotoxicity 
deficiencies of Ti 5 and Ti 23, which contains 
vanadium and aluminum, suggesting that in 
vitro cytotoxicity is different from in vivo, due 
to different ionic concentrations [11]. Budei et 
al. (2021) showed that many implant 
manufacturers prefer Grade 4 pure titanium (Ti 
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CP4) as their material due to the lack of 
homogenity in different alloys [12]. 

If we talk about the surface of the dental 
implant, a simple search in PubMed (5 years 
ago, free full text) showed us 1240 articles that 
debate or propose an efficient surface of the 
dental implant. If we did the same search for 
nanotube dental implants we found only 58 
results. There have been authors who have 
used nanotubes to increase the 
osseointegration of implants with the help of 
variants of human proteins, collagen or even 
the in vitro modification of the surface 
structure [13-15]. Yang et al. (2020) 
demonstrated through an in vitro study that 
changing the surface of the dental implant by 
making nanotubes attenuates the inhibition of 
osteogenesis induced by diabetes mellitus, this 
structure giving the dental implant a favorable 
surface for the diabetic patient [16]. Pathak et 
al (2019) managed to successfully produce 
TiO2 nanotubes by combustion synthesis on 
the surface of the dental implant [17]. The 
study by Camargo et al. (2021) showed that Ti 
nanotubes can promote the proliferation of 
osteoblasts and reduce the adhesion of 
bacterial biofilm to the surface of the dental 

implant, which is important to achieve good 
osseointegration [18]. 

 

Case report 
We present the case of a 61-year-old male 

patient, working in a toxic (chemical) 
environment, who presented to the clinic for a 
complex oral rehabilitation treatment, with the 
express request to avoid the application of 
complete dentures. The general medical history 
showed the existence of an acute myocardial 
infarction 13 years ago and a coronary stent 
applied 1 year ago. The patient does not have 
high blood pressure and is a non-smoker. The 
patient's current medication was instituted by 
the cardiologist and is as follows: Plavocorin 75 
mg/day, Nebivolol 5 mg/day and Atorvastatin 
10 mg/day. 

From the point of view of the dental 
situation, the patient was completely 
edentulous in the jaw, being the bearer of a 
complete deficient denture for 6 years. In the 
lower jaw, the patient had Kennedy class III/2 
edentation. The restoration was done with an 
unsuitable metal-ceramic bridge (figure 1). 

  

 
Figure 1. Initial status 

 
In order to clarify the diagnoses and to 

establish a dental treatment plan, the following 
paraclinical investigations were requested: 
cardiological consultation with the attending 
physician, complete blood tests and CBCT 
investigation. The cardiologist confirmed the 
general medical diagnoses and maintained the 
current treatment and made the 
recommendation that in case of implant 
insertion the anticoagulant medication be 

interrupted one day before implantation and 
resumed after two days. Broad-spectrum 
antibiotics have also been associated for 7 days. 
Laboratory analyzes showed normal values for 
all parameters except: monocytes 0.67 
(reference range 0.1-0.6 10^3/μL), basophils 
0.14 (reference range 0.01-0.08 10^3/μL), 
mean erythrocyte volume 100.50 (reference 
range 78-95 fL), platelet distribution width 
22.22 (reference range 10-22 fL), Quik time 14 
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(reference range 9.8-12.1 seconds), Activated 
Partial Thromboplastin Time (APTT) 37.30 
(reference range 23-31.9 seconds) and APTT 
Ratio is 1.52 (reference range 0.9-1.1 seconds). 
The CBCT evaluation confirmed the 
previously made diagnoses and revealed a D3 
bone density in the jaw and mandible, but with 
a minimum width of the edentulous maxillary 
ridge between 4.65 and 4.8 mm in quadrant 1 
and 5.25-5.6 in quadrant 2. In mandible width 
the crest was on average 5.52 mm. Under these 
conditions, the patient was proposed to 
simulate the implant treatment and then to 
perform the Dentix Nano® implant treatment, 
a treatment plan that was accepted. The 
decision to use this type of nanostructured 
implant was based on three important 
arguments: the patient's medical condition, the 

fact that the implant has a surface with 
nanotubes and the possibility of loading the 
nanotubes with antibiotics or anti-
inflammatory as needed drugs, delivered in-situ 
for a long period of time. Implant treatment 
was performed by inserting five implants in the 
jaw and six implants in the mandible as seen in 
figure 2, and the decision to hydrophilize the 
nanotubes was in favor of dexamethasone 
(DEX) which reduced local inflammation, pain 
and postoperative edema. Together with the 
broad-spectrum antibiotic administered before 
and after implantation, they favored a better 
cure later. Hydrophilization of nanotubes on 
the surface of dental implants was performed 
in the office by immersing the implant in sterile 
dexamethasone solution and ultrasonic 
vibration of the implant (figure 3 A, B). 

           

 
Figure 2. Maxilar and mandibular implants placement 

 
 

 A  B 
Figure 3. A-Nanostructured surface with a layer of Titania nano-tubes on a Dentix Nano dental implant, B-Loading 

nano-tubes with Dexamethasone 

   
The temporary prostheses for the jaw were 

made by the foliation of the old complete 
dentures in the area of dental implants 

insertion and the application of resilient lining 
material, and a temporary milled acrylic work 
was made for the mandible (figure 4). 
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Figure 4. Temporary prosthesis 

 
Five months after insertion due to the 

mechanical forces transmitted by the 
prosthesis on the implant area from position 
2.5, it was pushed into the maxillary sinus 

(figure 5). The patient did not report any 
allegations about this. The implant was 
removed from the sinus and another similar 
implant was applied in position 2.4. 

  

 
Figure 5. 2.5 Dental implant migrated to maxillary sinus 

 
After the osseointegration period, the final 

prosthetic treatment was performed. A 
complete overdenture anchored on implants 
with a system of connecting bars and palatal 

vault not covered by the prosthesis was made 
at the maxilla, and a cemented metal-ceramic 
bridge with implant support was made at the 
mandible (figure 6). 
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Figure 6. Final status 

 

Discussions 
All Titanium based dental implants present 

a Titania (TiO2) nano-layer on the surface due 
to the specific behaviour of Titanium in 
contact with Oxygen. In all dental implants 
with a SLA surface treatment, this nanolayer 
(few nanometers thick) is amorphous, or non-
structured. Live tissue receiving a Titanium 
based implant, will directly interfere with this 
Titania nano-layer. The real molecular 
chemotaxis mechanism subsequent to 
osseointegration, is trigged by the Titania. One 
of the reasons behind choosing to structure 
this nano-layer of Titania into nanotubes 
arrays, was to empower this chemotaxis 
mechanism. At the size of 40-60um inner 
diameter, 60-80um outer diameter and 100-
200um in height, the surface of Titania exposed 
to the live tisuse is more than 6 times higher 
than on the same size SLA implant[12].  

Another reason was that this Titania 
nanotubes arrays may be used as drug delivery 
systems (DDS), once they have been loaded 
with appropriate drugs [19,20]. This opens the 
perspective to customize the implant treatment 
to any patient and to make it possible for those 
with major chronic diseases. 

Special production procedures of this 
arrays, allow to control the diameter (inner and 
outer) and the height of the nanotubes and 
hence, to control the drug delivery through the 
elution mechanism. 

The healing process in the oral cavity goes 
through the same stages every time. One of 
these stages is the inflammatory reaction 
produced by cytokines. The role of this stage is 
to remove tissue debris, necrotic tissue and to 

some extent microorganisms [21]. It was 
decided to use DEX to hydrophilize the 
surface of the dental implant for two reasons. 
The first was that these implants had to be 
hydrophilic to ensure osseointegration, and the 
second was the desire to modulate different 
phases of the healing process [22]. DEX, a 
synthetic glucocorticoid, is known and used 
clinically as an anti-inflammatory drug. 
Previous studies have reported that DEX can 
induce osteoporosis or even pathological 
fractures [23], while DEX in vitro promotes 
osteoblast differentiation and bone 
mineralization [24-26]. In fact, DEX has been 
commonly used to induce mesenchymal stem 
cell differentiation and is a key component in 
osteogenic differentiation. However, different 
effects of DEX on stem cells and 
undifferentiated osteoblasts have been 
reported [27]. Specifically, a low concentration 
of DEX increases the activity of stem cells and 
promotes differentiation in the healing process, 
and high concentrations and long-term 
treatments negatively influence this process 
[28]. 

Yang (2021) in a retrospective study 
mentioned the possible causes of dental 
implant failure shortly after insertion, 
incriminating the lack of osseointegration due 
to dehiscence and wound infection, 
osteonecrosis due to improper torque, bone 
perforations during insertion, loading 
premature implantation or application of 
excessive force, or periodontitis of adjacent 
teeth [29]. 

Do (2020) showed in a literature review that 
many factors may be involved that cause late 
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dental implant failure. Common risk factors 
related to late dental implant failure could be 
classified into three groups, patient history 
(radiotherapy, bruxism, periodontitis, and early 
implant loss), clinical parameters (grade 4 bone 
and implant placed in a posterior location), and 
decisions made by the doctor (low initial 
stability, more than one implant placed during 
surgery or using a sustained implant 
overdenture with cone connection) [30]. 
Taking into account the presented studies, we 
considered that the early loss of the implant in 
quadrant 2 was due to the application of 
inadequate forces, probably transmitted by the 
imperceptible balance of complete dentures 
applied to the patient in the temporary 
prosthesis stage. 

After completing these steps, the patient 
was rehabilitated with the final prosthetic parts 
according to standard procedures. An 
overdenture with implant support on the 
connecting bar was performed on the maxilla. 
A dental bridge anchored to dental implants 
was not an option due to the size of the dental 
implants in the first quadrant of the maxilla. A 
dental bridge support on six dental implants 
was applied to the mandible. 

 

Conclusions 
Careful study of the patient's medical 

history and correlation of dental treatment 
options with the patient's chronic diseases 
made it possible to take therapeutic measures 
that favored the healing processes after the 
insertion of dental implants. A great help was 
the one offered by the Dentix Nano implants, 
which allowed the placement of drugs and their 
gradual release, at the place of the insertion of 
the dental implants. Within the limitations of 
this study, subject to the short time of 
monitoring the case (20 months), we consider 
the therapy with this type of nanostructured 
dental implants represent a viable treatment 
option. 
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