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Abstract
Background and aims. The development of dental implantology is based on a 
thorough examination of the interaction of implants with the surrounding tissues, 
as well as methods of stimulating osteogenesis around implants.The most common 
approach to restore lost dentition in terms of function and aesthetics is now 
represented by implants. The objective of our study was to comparatively assess the 
efficiency of prosthetic treatments performed on implants alone versus on implants 
in conjunction with abutment teeth. 
Methods. The study was carried out over seven years (2016–2023) , with 
evaluations at one, two, three, and five years. For this analysis, MedCalc® version 
12.5.0.0 (MedCalc® Software, Mariakerke, Belgium) was utilised as the medical 
statistical software.
Results and conclusions. When using dental implants and natural teeth abutments 
for prosthodontic reconstruction, the failure rates rise approximately 43 times 
when compared to dental implant rehabilitation; similarly, osteoporosis and 
diabetes mellitus increase failure rates by 32 and 20 times, respectively. Gingival 
inflammation is a frequent event (almost 50% frequency) observed during follow-
up of patients who had prosthetic restoration using dental implants alone as well as 
implants and abutment teeth. For both groups, difficulties usually arise two years 
later.
Keywords: dental implants, prosthetic rehabilitation, bone volume reconstruction, 
inflammatory complications

Introduction
Oral implant rehabilitation has 

evolved significantly to address the 
challenges faced by edentulous patients. 
Hence, treating partially edentulous 
patients with implants is now the most 
popular way to restore lost function in 
terms of chewing ability and appearance. 
Long-term clinical studies (>5 years) 
show high implant and prosthetic 
survival rates for fixed dentures with 
fixed prostheses on implants emerging 
as a successful solution [1,2]. In the 

recent years, the need for alveolar ridge 
reconstruction by bone addition and 
remodeling of bone support has been a 
current concern in oral implantology due 
to the increasing rate of edentulism in the 
younger population. Careful assessment 
of periodontal status and edentulous areas 
is important to ensure long-term success 
when considering implant-prosthetic 
reconstruction on both implants and 
abutment teeth [3–8]. Since ancient times, 
mankind has been grappling with tooth 
loss, partial or total edentulations, and their 
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impact on the entire stomatognathic system. These changes 
impact its primary functions, leading to mastication disorders, 
phonation issues, and unsightly physiognomy. It is important 
to carefully assess the periodontal status and edentulous 
areas to ensure long-term success when considering implant-
prosthetic reconstruction on both implants and abutment 
teeth [3-8]. Depending on the patients’ systemic conditions, 
bone healing was accomplished after 6–9 months, followed 
by prosthetic loading [9]. Several American researchers 
have determined that individuals with diabetes who maintain 
control over their disease and maintain blood sugar levels 
below 160 mg/dl for the past six months qualify for dental 
implants [9].

This study aimed to comparatively evaluate the 
success of implant prosthetic treatments on implants alone, 
as well as on implants and abutment teeth. The specific 
objectives of this study were to assess the general status of 
the associated pathologies, as well as the dento-periodontal 
status of the patients studied, a comparative evaluation of the 
methods and modalities of bone volume reconstruction, and 
late inflammatory complications for the two study groups.

Methods 
The sample of the study included a number of 92 

respondents, patients aged between 30 and 67 years, selected 
by a stratified random sampling method. Strata were defined 
based on demographic variables such as age and gender. 
The target group consisted of patients treated by dental 
practitioners in the county of Oradea (individual dental 
practices or dental clinics), who needed dental implants and 
were willing to participate in the study after it was explained 
to them what this study consisted of and what it aimed to 
achieve.

Inclusion criteria were: patients who needed implants 
and accepted the treatment plan, and who gave their consent 
for implant insertion as well as those who gave their written 
consent to participate for this study.

Exclusion criteria: patients who did not give their 
written consent for the treatment plan regarding the insertion 
of implants, also patients who did not give their written 
consent for participation for this clinical trial. Patients were 
also excluded if they had not been to any dental check-up 
in the last 6 months, although they reside in the county and 
have not visited any dental office in the county.

This study is a comparative analysis of the 92 
patients who received implant-prosthetic treatment. The 
patients were further divided into two groups: implant 
prosthetic reconstruction on implants alone and prosthetic 
reconstruction with support on both implants and teeth 
abutment. These patients, with an average age of 51.7 years, 
had 292 implants inserted. This study was conducted over a 
period of seven years (2016–2023), with periodic evaluations 
at one year, two years, three years and five years. It was 
used the medical statistics programme MedCalc® version 
12.5.0.0 (MedCalc® Software, Mariakerke, Belgium) for 

this analysis. The statistical tests results represented the 
probability of the “null” hypothesis (p), whose value below 
0.05 indicates a statistically significant difference between 
the studied groups, represented the results of the statistical 
tests. Patients needed prosthetic treatment of maxillary and 
mandibular partial edentulousness, or even bilateral maxillary 
edentulousness, with mild, moderate, or even severe alveolar 
defects. An anamnesis was performed, as well as a clinical 
and paraclinical examination (orthopantomography, CBCT). 
To establish a treatment plan, following the anamnesis and 
evaluation of the general and dento-periodontal status of the 
patients, the following factors were considered: history of 
the current condition, general medical history and patient’s 
dento periodontal status. The remaining teeth were evaluated 
in terms of crown size, crown-to-root ratio, position, and 
abutment tooth axis. Through imaging examinations, we 
determined the root configuration, the presence or absence of 
endodontic pathology. The bone field was assessed using both 
clinical and radiographic examinations. This provided details 
on the quantity and quality of bone. The imaging methods 
were: retroalveolar radiographs, orthopantomography, 
occlusal lateral radiographs, computed tomography (CT) 
and nuclear magnetic resonance (NMR) [10].

We also took into account the cause of the current 
bone atrophy, determining whether the patient lost teeth 
prematurely and whether he was edentulous for a long 
period of time, resulting in severe bone atrophy. We 
examined whether the removal of a tumor or pathological 
lesion caused the missing teeth and bone or if trauma was 
the cause. Also, until recently, diabetes was an absolute 
contraindication to the insertion of dental implants. After 
checking the patients’ overall health, the condition of their 
teeth and gums, the amount of bone needed for implants, and 
bone regeneration methods with different additive materials, 
surgical approaches that were specific to the jaw’s loco-
regional structure in areas where there wasn’t enough bone 
were used. This stage also included implant insertion.

Results
Patients were divided into 2 groups according to the 

mode of reconstruction: dental implant reconstruction only 
(Group I - 47 patients 51.1%) and dental implant and natural 
teeth abutment reconstruction (Group II - 45 patients 48.9%).

Patients in the study group with dental implant 
and natural abutment rehabilitation were significantly 
younger than patients with implant-supported rehabilitation. 
However, gender and environment did not differ significantly. 
As an associated pathology, only arterial hypertension was 
significantly more frequent in group I patients (derived from 
older age). The most common cause of edentulism remains 
inflammatory periodontal lesions, followed by poor oral 
hygiene and other oro-gingival mucosal diseases (Table I). 
Patients with dental implant-only reconstruction exhibit a 
much more pronounced decrease in bone supply (Figure 1).
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Figure 1. Severity of decreased bone supply for patients in the 
two study groups.

The methods of reconstruction of the bone volume 
necessary to insert implants had a similar distribution for 
the two methods of reconstruction (according to table II 
and figure 2).

The duration of osseointegration was similar in both 
groups, with the majority taking 9 months. The number of 
implants was obviously higher in the implant-only cases, 

but the method of bone volume reconstruction had a similar 
distribution for the two reconstruction modalities (Table II).

Figure 2. Percentages of bone volume reconstruction methods for 
the two study groups.

Data related to the immediate postoperative outcome 
of patients in the two study groups are described in table III.

Table I. Baseline demographic and clinical characteristics for patients in the two study groups.
Group I (n=47) Group II (n=45) Statistical significance (p)

Age – median (IQR) 49 (41.3-57.8) 44 (38-51) 0.0109*
Sex (M/F) 30/17 20/25 0.0976**
Environment (U/R) 38/9 30/15 0.1897**
Associated pathology - no. of patients (%)
Diabites mellitus
High blood pressure
Chronic ischemic heart disease 
Smoking
Ethylism
Osteoporosis

12 (25.5)
35 (74.5)
11 (23.4)
15 (31.9)
2 (4.3)
5 (10.6)

5 (11.1)
23 (48.9)
6 (13.3)
21 (46.7)
1 (2.2)
4 (8.9)

0.1303**
0.0354**
0.3293**
0.2166**
0.9695**
0.9452**

Cause of edentulism - no. patients (%)
Parodontitis
Poor oral hygiene
Diseases of the oral mucosa

40 (85.1)
6 (12.8)
6 (12.8)

39 (86.7)
8 (17.8)
3 (6.7)

0.9326**
0.7049**
0.5265**

Decreased bone supply (Mild / Moderate / Severe) 9/27/11 15/30/0 0.0018***
* - testul Mann-Whitney test; ** - chi-square test with Yates’ correction; *** simple chi-square test; IQR = interquartile range

Table II. Methods of bone volume reconstruction in the patients of the two groups.
Group I (n=47) Group II (n=45) Statistical significance (p)

Bone integration (6/9 months) 10/37 18/27 0.0846*
Number of implants - average (SD) 4.1 (3.2) 2,6 (1.4) 0.0033**
Method of bone volume reconstruction - no. of patients (%)
Sinus lift
Bone augmentation

19 (40.4)
24 (51.1)

16 (35.6)
15 (33.3)

0.7901*
0.1312*

SD = standard deviation; * - chi-square test with Yates’ correction; ** - Student’s t-test for independent groups
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The only statistically significant difference was 
observed in the maximum intensity of postoperative pain, 
which was significantly more intense in patients in group 
I (dental implant-based rehabilitation only). By contrast, 
the characteristics and duration of bleeding did not show 
significant differences. Inflammatory complications were 
observed with similar frequencies for the two groups of 
patients (Figure 3).

The long-term evolution is aimed at the development 
of gingival inflammation around the implant-prosthetic 
reconstruction, gingival recession, and compromise 
restoration. The data recorded in this regard is listed in 
table IV.

Table III. Postoperative outcome of patients in the two study groups.
Group I (n=47) Group II (n=45) Statistical significance (p)

Maximum pain intensity (mild / moderate / severe) 0/34/13 3/37/5 0.0361*
Duration of pain maximum (days) - average (SD) 2.6 (1.5) 3.0 (2.1) 0.3100**
Maximum bleeding intensity (mild / moderate / severe) 41/6/0 39/6/0 0.8190*
Maximum bleeding duration (days) - median (IQR) 3 (2-4) 3 (2.5-4) 0.9410***
Inflammatory complications - no. of patients (%)
Edema
Ecchymosis
Inflammation

35 (74.5)
12 (25.5)
20 (42.6)

33 (73.3)
14 (31.1)
17 (37.8)

0.9096****
0.7170****
0.7993****

* - chi-square test; ** - Student’s t-test for independent groups; *** -  Mann-Whitney test; **** - chi-square test with Yates’ correction

Figure 3. Postoperative inflammatory complications for patients in the two study groups. 

Table IV. Independent risk factors that may lead to compromised implant-retained restorations in patients in the two groups.	
Group I (n=47) Group II (n=45) Statistical significance (p)

Occurrence of gingival inflammation at follow-up - no. of cases (%) 23 (48.9) 21 (46.7) 0.9928*
First occurrence of gingival inflammation at follow-up (years) - median 
(IQR) 2 (2-3) 2 (2-3) 0.6374**
Onset of gingival recession at follow-up (yes / no) 0 (0) 17 (37.8) <0.0001*
First occurrence of gingival recession at follow-up (years) - median (IQR) - 5 (3-5) -
Compromised rehabilitation at follow-up (yes / no) 3 (6.4) 11 (24.4) 0.0340*
Mean lifetime of the rehabilitation (years) - median (IQR) 10 (10-10) 10 (10-10) 0.0137**
IQR = interquartile range; * - chi-square test with Yates’ correction; ** -  Mann-Whitney test
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The occurrence of gingival inflammation is a 
common phenomenon at follow-up checks (almost 
50% incidence) both among patients who received 
prosthetic reconstruction on dental implants alone and 
on implants plus abutment teeth. This complication 
appears approximately every two years for both groups. 
In contrast, only patients with abutment teeth under 
prosthetic reconstruction experienced gingival recession 
at the controls. Complications leading to compromised 
prosthetic reconstruction were significantly more frequent 
in patients in the second group (6.4% vs. 24.4%) (Figure 
4).

In order to analyze the risk factors that contribute 
to the compromise of the prosthetic reconstruction, it 
was constructed a logistic regression model, introducing 
the following variables: age, gender, background, 
comorbidities, causes of edentulism, method of bone 
volume reconstruction, and the way of reconstruction. The 
result of this model provides the independent risk factors 
with the specific relative risk for each (Table V). This 
means that using dental implants and natural abutment 
rehabilitation increases the risk of compromise by about 43 
times compared to the dental implant modality, while the 
presence of diabetes increases by about 20 times and the 
presence of osteoporosis by 32 times.

Table V. Independent risk factors for prosthetic  compromising 
rehabilitation.
Variability Relativ risk Confidence interval 95%
Diabetus mellitus 19.88 2.55 – 155.06
Group II 43.19 3.88 – 482.22
Osteoporosis 32.30 2,51 – 415.39

Discussion      
This study is a statistical analysis of the distribution 

of cases based on bone integration (osseointegration), 
which allows todiscuss the prosthetic loading of inserted 
implants. It was revealed that a significant number of 
cases, involving extensive reconstruction of the alveolar 
maxillary and mandibular ridges on extended territories, 
bimaxillary, complex implant-prosthetic reconstruction, 
and patients with various associated diseases, achieved 
bone integration at 9 months, accounting for 30.43% of 
cases. Osseointegration is particularly important in order 
to achieve long-lasting dental implants and a strong bone 
that can withstand the prosthetic load. According to the 
comparative study, the duration of osseointegration was 
similar for the two groups, with the majority lasting 9 
months. The number of implants was obviously higher 
in cases with dental implant-only rehabilitation, but the 
method of reconstruction required for the bone volume 
had a similar distribution for the two reconstruction 
modalities. Also, we conducted a statistical analysis of the 
distribution of cases based on the type of implant-prosthetic 
reconstruction in oral rehabilitation (implant prosthetic 
reconstruction, implant - teeth prosthetic reconstruction). 
Based on the implant-prosthetic treatment plan, 47 cases, 
out of 92 total, underwent oral rehabilitation solely on 
implants, accounting for 51.1% of the total. It was decided 
to perform implant-prosthetic rehabilitation in 45 cases, 
which included both implants and abutment teeth. These 
have a 48.9% percentage representation. According to 
various studies conducted in recent years, implant-only 
restorations remain the best option for implant-prosthetic 
oral rehabilitation, as they insert the implants into the 
receiving bone bed without damaging healthy teeth.

Figure 4. Late complications for two study groups. 
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In situations of cases with moderate or severe 
atrophy of the alveolar ridges, we have at our disposal 
numerous methods of bone addition and surgical 
techniques to be able to increase in height and width the 
bone volume necessary for the insertion of dental implants. 
The methods for bone augmentation techniques are chosen 
according to the topography of the edentulous dentition, the 
anatomical shape of the alveolar ridge and the peculiarities 
of the maxillary bone, as well as the cause of tooth loss 
[11-15]. It is important for the specialist to carefully assess 
the preoperative dento-periodontal status in correlation 
with the patient’s general health status and the local and 
general conditions from which the patient is suffering [16]. 
Early assessment is important in order to apply appropriate 
treatment methods. Any alteration of the soft and hard tissues 
affects the final result, and for this reason, for full success, it 
is imperative to have a thorough knowledge of the anatomy 
of the jaw bones, with their anatomical peculiarities, their 
loco-regional anatomical features, their vascularization and 
innervation, the processes of bone atrophy and resorption in 
the jaws, neo-osteogenesis phenomena in the case of grafts, 
the structure of peri-implant soft tissues, oral mucosa, types 
of epithelia, knowledge of pre-implant surgical techniques, 
and the correct establishment of an individualized surgical 
plan in relation to the clinical case [17-20]. When choosing 
the technique and the bone addition material, many a factor 
should be taken into account, such as periodontal disease, 
systemic factors, volume and quality of the remaining bone 
[21-23].

Conclusions
Within the limitations of this study, it can be 

concluded that:
1.	 As associated pathology only arterial 

hypertension was significantly more frequent in group I 
patients (derived from older age).

2.	 The most common cause of edentulism remains 
periodontal inflammatory lesions followed by poor oral 
hygiene and other oral-gingival mucosal diseases.

3.	 In terms of bone supply, a much more pronounced 
decrease is observed in patients with dental implant-only 
rehabilitation.

4.	 The duration of osseointegration was similar for 
the two groups, the majority being 9 months. The number of 
successful implants was obviously higher for the cases with 
dental implant-only reconstruction. The method of required 
bone volume reconstruction had similar distribution for 
both methods.

6.	 The only statistically difference was observed 
in the maximum intensity of postoperative pain, which 
was significantly more intense in patients in group I 
(dental implant-only reconstruction). By contrast, the 
characteristics and duration of bleeding did not show 
significant differences.

7.	 Inflammatory complications were observed with 
similar frequencies for the two groups of patients

8.	 Long-term evolution deals with the occurrence 
of gingival inflammation around the implant-prosthetic 
rehabilitation, gingival recession and compromise of the 
reconstruction.

9.	 The occurrence of gingival inflammation is a 
common phenomenon at follow-up (almost 50% incidence) 
both among patients who received prosthetic reconstruction 
on dental implants alone and on implants plus abutment 
teeth. Occurrence of complications is approximately after 2 
years for both groups.

10.	 On the other hand, the occurrence of gingival 
recession  at follow-up checks was observed exclusively 
in patients with abutment teeth under the prosthetic 
reconstruction.

11.	 Complications leading to compromised 
prosthetic rehabilitation were significantly more frequent 
in patients in the second group (6.4% vs. 24.4%).

12.	 The use of the abutment-tooth method with 
dental implants for prosthodontic reconstruction increases 
the failure by about 43 times compared to the dental implant 
modality rehabilitation; while the presence of diabetes 
mellitus increases by about 20 times and the presence of 
osteoporosis by 32 times.
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