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ABSTRACT  
            Purpose: The aim of this prospective clinical study was to assess the stability of the 
immediate loading implants in the Mandibular Kennedy class I partially edentulous patients restored 
with tooth –implant-supported partial Overdenture. Materials and Methods: In the present study ten 
male patients (45-55 years) with Mandibular Kennedy class I were selected. Each patient received two 
immediately loaded dental implants.  Inserted in the position of the molar area and centralized on the 
crest of the ridge, The patients received conventional acrylic (PMMA) tooth implant-supported 
Mandibular removable partial Overdenture One side was relined by hard acrylic (group I)  and other 
side was relined by soft reline material (group II) . All patients were assessed the implant stability 
using a resonance frequency analysis (RFA) by Osstell mentor device. RFA measurements were 
obtained at surgery and 2,4,6 weeks and 8 weeks after the implant surgery. Results: In the presented 
study the mean ISQ record values for group II (side was relined by soft reline material) was higher 
than those recorded for group I (side was relined by hard acrylic) at all follow –up periods. The 
comparison between two groups revealed  there was a statistically significant difference in implant 
stability in the side of the denture which relined by Soft lining material more than in the side was 
relined by cold cure hard acrylic material.   
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Introduction 

The main problem in bilateral distal extension partially edentulous cases either short or long 
span is impossible to provide proper support, retention, stabilization and markedly reduce the 
masticatory performance of the patient.   Distal extension removable partial denture not only depends 
on the residual ridge for some support but also obtain some retention both directly and indirectly 
(Kastslav, 2018). 

The difference in compressibility between the mucosa and the periodontal ligament of last 
standing abutment was estimated to be up to 25 times which considered as the main problem in distal 
extension edentulous cases. Consequently, the resultant forces are extremely damaging to the 
abutment teeth when functional pressure is applied to the distal extension base removable partial 
denture and must be controlled in order to success the clinical treatment (Fahmy et al., 2008; Phoenix 
et al., 2008; Carr and Brown, 2011). 

The use of dental implants to enhance support in distal extension cases had been considered as 
an alternative option can convert a distal extension removable partial denture from tooth –tissue 
supported prosthesis to a tooth-implant supported and retained prosthesis. Moreover, the presence of 
the posterior placed implant provides a definite stop, stability and eliminates the problems associated 
with distal extension cases (Javed and Romanos, 2009). 

The treatment protocol using immediate loading of implants is an eminent and acknowledged 
treatment strategy for the rehabilitation of missing teeth, science the Histologic and 
histomorphometric evaluation of immediately loaded implant has shown a high degree of bone-to-
implant contact percentages (Romanos, 2003; Penarrocha et al., 2009; Romanos and  Johansson, 
2005; Romanos et al., 2005; Natali et al., 2009).  

However, Successful osseointegration from the clinical point of view is a measure of implant 
stability, which occurs after implant integration. The primary and secondary implant stability are 
considered two important terms related to the implant success. Primary stability (mechanical stability) 
comes from the mechanical engagement of an implant with the surrounding cortical bone, it is 
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affected by the quantity and quality of bone that the implant is inserted into. Also, it is affected by a 
surgical technique including the surgeon skill and implant factors (geometry, length, and diameter and 
implant surface treatments). Whereas bone regeneration and remodeling phenomena around the 
implant after insertion determine the secondary stability to the implant( Biological stability).A secure 
primary stability is positively associated with a secondary stability (Greenstein et al., 2008). 

Studies on softly lined prostheses have been reported, it was shown that the advantages of 
better masticatory efficiency and more comfort to the patient, exhibiting high success rates 
comparable to conventional acrylic (Mutluay and Ruyter, 2007). 

Material and Methods 

Ten male partially edentulous patients were selected for this study from the outpatient clinic in 
the removable prosthodontic division Cairo University with age ranging between 45-55 years old. 
They had Mandibular Kennedy class I with the last standing tooth first premolar on each side of the 
distal extension and with almost intact opposing natural teeth.  

 
Inclusion criteria:  
•    All patients had normal ridge relation. 
•   All patients had moderate width, height remaining lower residual ridge and covered by firm healthy 
mucosa with no signs of inflammation or ulceration. 
 
Exclusion criteria:  

Patients with clenching habits, bruxism, decreased Interarch space or any tempromandibular 
joint disorders were excluded.  

Mouth preparation was done including: Scaling of all remaining teeth, Carious teeth were 
restored, the Remaining roots and unrestorable teeth were extracted.  

All patients were motivated to follow good oral hygiene measures.   
 Upper and lower alginate impressions using metal stock tray were done for all patients and 

poured into stone to obtain diagnostic casts. Then, special trays were constructed and the secondary 
impression was done for the Mandibular arch. 

The upper cast is mounted using a face bow on a semi-adjustable articulator and a Wax wafer 
interocclusal records were made at the correct vertical dimensions and were used to mount the lower 
cast.  

Setting up of artificial teeth in the edentulous Mandibular region was done and the denture was 
processed using a conventional heat cured acrylic. 

Then, laboratory remounting was done to correct any processing errors.   
The denture finished, polished and checked in the patient’s mouth and any adjustment required 

was carried out. 
 

Construction of a surgical template 
Trial setting up of artificial teeth in the edentulous Mandibular region of the mounted upper and 

lower casts was carried out and then duplicated into clear acrylic resin utilized as the surgical stent, to 
locate the implants in an exact position in the molar area.    

Two holes were drilled in the proposed implant sites from the fitting surface of the template in 
the area corresponding to the implant site. 

 
The implants selection: 

Two titanium alloy tapered root- form implants designs implant*1 were utilized in this study. 
The implants were 4 mm in diameter and 10 mm in length with the micro-textured surface (MTX). 
Figure (1). 

Installation of the implants in both sides was done in the same steps then the three drills at 
increasing diameter 2.3, 2.8, 3.4 and 3.8 mm mm to the length of 10mm was performed as marked 
on the drill shank. The two implants should be parallel to each other. And both implants were placed 
with healing abutments 2-4 mm above gingival height with dome shape. Readaptation of the fitting 

                                                           
1 Superline Dentium implant system .Korea 
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surface was taken place after from 3 to 5 days from surgery with utilized healing collar suture to allow 
primary closure at the implant side. Figure (2). 

  
A B 

Fig. 1 A: Drilling of the implant with surgical stent in place  B: widening of the implant osteotomy   

 
Fig. 2: After healing  

 
 

At the delivery all partial dentures were relined by direct relining (chair side technique) for both 
implant s sides: 
Group I: The side was relined by hard acrylic. 
Group II: The side was relined by soft material as it had a medium viscosity, addition-curing silicone 
with outstanding setting characteristics for direct and indirect use. It was indicated for permanent soft 
relining. 
 
I)    Group I: The side was relined by cold cure hard acrylic**2  
•     An acrylic bur was used to an exposed fresh resin. Following this, air abrasion with 90-micron 

aluminum oxide powder was used to micro-etch the resin to enhance the adhesion of the new 
reline material. 

•    A reline adhesive*3** was applied in two coats to all areas of the denture to be relined after the 
prosthesis was rinsed, dried. 

•    A separating medium such as petroleum jelly was applied to all areas where reline adhesion is not 
preferred.  

•    The hard denture relines powder and liquid were mixed and dispensed onto the denture fitting 
surface at the implant side.  

                                                           
2 **Cold cure acrylic Dentsply sirona , Canada. 
 
3***Tokuso Rebase II Adhesive®, Tokuyama Dental. 
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•    The denture was then inserted and the patient instructed to bite gently until the correct vertical 
dimension of occlusion was reached. 

•    When the resin became hard, the denture was removed from the patient’s mouth and any excess 
material trimmed. 

•    The denture was then reinserted in the patient’s mouth until final hardening was completed. Once 
cured, any remaining flash was removed and polished. 

All the patients received a tooth-implant supported partial denture immediately after finishing 
the installation of the implants, which is supported at the free end saddle by natural tooth abutment 
anteriorly and the residual ridge with the implant posteriorly.   
All the patients were educated and motivated to maintain a good oral hygiene to their remaining 
natural teeth and dental implants. 
 
II)    Group II: The side was relined by soft liner material****4: 

The total working time of Mucopren soft was 2 minutes 15 seconds, which was enough to load 
the denture without haste and to insert it into the patient’s mouth. The functional movements can be 
carried out well during this period. 

The intraoral setting time is a short 3 minutes 15 seconds, which is pleasant for the patient and 
very efficient for the dentist who can complete the soft lining in only 5 minutes 30 seconds. An ideal 
bond is achieved after the denture has been immersed in water (45-50°C) for at least 15 minutes, and 
excess material can then be removed. 

The procedure of direct relining by soft liner : 

•    Clean and dry the denture base then, Trim the denture base with a bur allow a right-angled edge. 
•    Brush a thin coat of Mucopren adhesive onto the roughened surface, wait 30 seconds be applying a 

second coat and allow them to dry in air for at least 90 seconds. 
•    Use a delivery syringe to apply the Mucopren soft uniformly and place it in the patient’s mouth 

immediately. 
•    After denture with the relining from the mouth, immerse it in warm water (45-50 °C) for at least 

minutes. 
•    Once the soft liner has cured bur to remove the excess material create a neat juncture between the 

denture acrylic and soft lining. 
•    Any trimmed areas of acrylic can be polished as usual. Make sure to only clean with hot water 

(steam) and dry before sealing. 
•    Finally, apply a thin coat of Mucopren silicone sealer to the trimmed surface of the soft liner 

allows it to set for 5 minutes. The silicone sealer will attain its final mechanical properties after it 
has been in mouth temperature for several hours. 

 
Resonance Frequency Measurements 

Primary stability was measured using an Osstell mentor device immediately after implant 
placement and every two weeks until 8 weeks. 

The transducer has a magnetic peg on top and is fixed to implant or abutment. On activation by 
magnetic resonance frequency probe the peg is activated, which vibrates and induces electric volt 
sampled by magnetic resonance frequency analyzer. Implant signals were then picked up by a 
receptor called (a smart –peg), each patient had specific one for each reading. It should maintain a 
distance of 1–3 mm, angle of 90°, and should be 3 mm above the soft tissue otherwise the measured 
value will be affected. 

ISQ values were recorded into charts. A primary ISQ of 47 or less was considered a sign of 
questionable stability.  
The first two equal values were accepted as the dependable value. The patients were followed for 8 
weeks after surgery.  

                                                           
4 ****Muopren® soft , Kettenbach GmbH & Co. KG, Germany. 
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Statistical analysis 
Data analysis was performed with (ANOVA) one way analysis of variance and t-test as 

function of follow up period. Statistical analysis was performed using the software Graph pad Prism-4 
statistics for Windows. 
P values less than 0.05 are considered to be statistically significant in all tests. 
 
Results  
 

Data were presented as means and standard deviations (SD) values. In this in-vivo study, the 
mean and standard deviation of group I (Hard acryl) was (70.5 ± 0.98), (71 ± 0.9), (72 ± 0.6), (72.5± 
0.83) and (74.5 ± 1.06) at time of insertion, 2, 4, 6, and 8 weeks after insertion respectively. While in 
group II, (Mucopren) it was (71 ± 0.87), (71.5 ± 0.3) , (72.5 ± 0.90), (74 ± 0.96) and (76 ± 1.07) at 
time of insertion, 2, 4, 6, and 8 weeks after insertion respectively as shown in table (1) and fig.(1). 

Comparison between Group I (side was relined by cold cure hard acrylic resin) &  Group II (side 
was relined by Mucopren soft material) was performed using Student`s t-test which revealed 
insignificant difference at time of insertion as P value > 0.05, while revealed statistically significant 
difference  in stability in group II during all follow up periods more than group I, as P-value was < 
0.05 as listed in table(1). 

Comparison between mean values of all follow up periods within the same group was performed 
using one way analysis of variance (ANOVA) test followed by Tukey`s Post Hoc test for multiple 
comparisons. 

Regarding group I (Hard acryl), there was insignificant difference between (time of insertion 
and after 2 weeks) and (after 4 weeks and after 6 weeks). While there was a significant difference 
between (time of insertion and after 4 weeks), (time of insertion and after 6 weeks) and (time of 
insertion and after 8 weeks). On the other hand, in group II (Mucopern) there was insignificant 
difference between (time of insertion and after 2 weeks) only, while there was a significant difference 
between all other follow up periods. Table (1). 

 
Table 1: Comparison between mean values of implant stability in both groups at different follow 

up period: 
 Group I 

Hard acryl 
Group II 

Mucopren 
 

P-value 
M SD M SD 

At time of insertion 70.5 0.98 71 0.87 0.0961* 
2 weeks 71 0.9 71.5 0.3 0.0237** 
4 weeks 72 0.6 72.5 0.9 0.0456** 
6 weeks 72.5 0.83 74 0.96 0.0001** 
8 weeks 74.5 1.06 76 1.074 0.0001** 

M; Mean, SD; Standard Deviation, P; Probability Level 
*Insignificant different**Significant different 

Fig. 3: Bar chart revealing mean values of group I and group II at different follow up periods 
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Discussion  
Mandibular implant supported partially Overdenture has significantly increased the scores for 

retention, support, and stability of the denture, and generally improve masticatory efficiency and 
ensuring a patient’s comfort. Furthermore, it may have favorable psychological and social effects on 
the patient (Seliman , 2005; Kashef, 2011). 
Moreover, Male subjects were selected only to eliminate the effect of hormonal disturbances that 
might occur in females at the selected age range and may interfere with osseointegration and 
accelerate the rate of bone Resorption around dental implants. Also, Patients were selected with good 
bone quality and quantity to help in implant immobilization during healing and permit better 
distribution and transmission of stresses at the implant-bone interface (Patil and Bharadwaj, 2016; 
Misch and  Crawford, 1990).  

In the present study, the dental implant was placed in the first molar region as this position has 
been recommended for stabilization of removable partial overdenture and allows the use of a suitable 
implant length with a safety margin at least 2mm above the Mandibular canal (Koh et al., 2010). 
Correct implant placement is essential to establish proper occlusion and preservation of peri-implant 
tissue health. The implant was inserted at the bone crest to avoid an increase in the sulcus depth 
around the implant related to the crystal bone loss following abutment placement( Javed and  
Romanos , 2010). 

The immediate loading implant approach has been studied extensively since being introduced. 
However, careful planning and case selection are needed to ensure implant success and improve 
prosthetic outcomes (Hosein et al ., 2019). 

Both implants were placed with dome shaped healing abutments 2-4 mm above gingival height 
to provide support and disseminate the lateral forces during osseointegration. 

The Readaptation procedure of the denture fitting surface was taken place after from 3 to 5 days 
from surgery according to the healing variation from one person to anther to allow primary closure of 
the suture to prevent gingival irritation raised from the residual monomer of the relining material.   

The hard and soft tissues have a significant biological response to immediate loading of dental 
implants. It is supposed that the highest mechanical stability after placement can provide by threaded 
implants. The implant to bone contact, implant stability, and osseointegration are improved by the 
application of tapered implants and progressive lateral bone compression during drilling (Sargolzaie 
et al., 2019) . 

In  this study  the results revealed that, after 8 weeks of the denture insertion there  was  
statistically significant difference in the implant stability of group II which used the soft reline 
material when compared with group I which treated with hard reline material this results may attribute 
to the resilient nature of the soft reline material (Mucopren )which act as shock absorber and decrease 
the torque and lateral forces on the implant which may interfere with the osseointegration of the 
immediate loading implant .also, The soft reline material excellent bonding to acrylic dentures 
,prevents loosening from the denture and gap formation between the denture acrylic and silicone liner 
which may create micro motion that also affect the primary stability .furthermore,  Implant stability, 
an indirect indication of osseointegration is a measure of the clinical immobility of an implant  and 
sometimes described as the "absence of clinical mobility," in practice (Nappo et al .,2019; 
Raghavendra et al .,2005; Jain et al .,2017).  

Moreover the smooth hydrophobic silicone surface of the soft reline material and the permanent 
elasticity ensures high intraoral comfort and prevents inflammation of the denture-bearing area and 
improves hygienic denture conditions which prevent indirectly the bacterial colonization in the 
implant cervicular fluid that lead to peri implantitis and affect the implant stability.  
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