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Abstract 

Aim: This study was done to evaluate the crestal bone loss and patient satisfaction of full-arch 

screw-retained implant prostheses constructed on Multiunit abutments (MUA) versus intraoral 

cementation on Ti-bases  Materials and methods: Twenty-two patients with edentulous mandible 

were recruited, four axial implants were placed then they divided into 2 groups, in group A (control 

group): a screw-retained full-arch implant prosthesis with PEEK framework was made using 

Multiunit abutments as the control group, while in group B (intervention group): Ti-bases were 

used. Crestal bone loss and patient satisfaction was obtained 6 and 12 months (m) after loading. 

Results: After a follow up period of 12 m, Regarding Crestal bone loss there was a significant 

difference between both anterior and posterior implants in control and intervention group. 

Regarding patient satisfaction, control was better than intervention in pain during insertion and 

removal. while intervention was better than control in difficulty to chew hard food. Conclusion: 

after the 12 m follow up period, MUA control group showed less Crestal bone loss with less pain 

during maintenance insertion and removal of the prostesis. while intervention group was more 

satisfied regarding difficulty to chew hard food. 

Keywords: Bone loss, Patient satisfaction, Screw-retained, Multi-unit, Intra-oral luting cement 

technique, Titanium bases. 
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1   Introduction 

     Prosthetic rehabilitation of edentulous jaws 

with a complete denture has been a routine 

treatment procedure for most patients with 

acceptable and predictable results. Nonetheless, 

clinical evidence confirms that a significant 

proportion of these patients have considerable 

difficulty adjusting to their prostheses. And 

patients often express dissatisfaction, a lack of 

retention, stability, and difficulty chewing their 

food. 1   

Numerous prosthesis designs have been 

described for full-mouth rehabilitation using 

osseointegrated implants. Removable 

overdenture retained by implants, implant-

supported cement-retained bridge, and implant-

retained screw-retained prosthesis. 1,2,3  

Generally, Cementable prostheses have the 

advantages of passively fitting frameworks and 

better esthetics. However, retrievability, repair, 

and maintenance, choice of cement, and excess 

cement in the sulcus remain areas of concern. 4 

Usually, an external connection with what is 

referred to as a multiunit abutment or a 

transmucosal abutment is required to create a 

screw-retained prosthesis with practically 

complete passivity and retrievability. Due to the 

high expenses and need for advanced dental 

laboratory capabilities, multiunit restoration is 

not typically the clinician's first option when 

repairing a complete arch dental prosthesis.  

Extra-oral cemented prosthesis to implant level 

Ti-bases is a faster prosthetic solution with lower 

prosthetic complexity, but passivity problem 

could be encountered due to extra oral 

cementation errors. While in case of intraoral 

cementation there is a risk of residual cement 

biological complications. 5 

So, there was a need for a new prosthetic 

technique that combines the advantages of the 

screw-retained and cement-retained implant-

supported prosthesis such as retrievability, with 

reduced prosthetic complexity, passivity, 

reduced biological complications, and lower cost 

to the patient with less recall patient visits.  

 Therefore, this trial aims to determine whether a 

difference exists between full-arch screw-

retained implant-supported prosthesis 

constructed on multiunit abutments versus 

prosthesis constructed on ti-bases using intraoral 

luting cement technique in terms of crestal bone 

loss and patient satisfaction? 

2   Materials and Methods 

This trial protocol was approved by the Evidence 

Based dentistry committee (EBD) of the 

Prosthodontics department of cairo university. 

All procedures performed in this study involving 

human participants were in accordance with the 

ethical standards of the Research Ethics 

Committee of Faculty of Dentistry Cairo 

University (CREC) Ref (18/10/44). The trial was 

registered at: ClinicalTrials.gov ID: 

NCT03671668 

This trial aims to compare completely edentulous 

patients receiving a full-arch screw-retained 

implant prosthesis (p), using intraoral luting 

cement techique. Multi-unit abutments were used 

in the (control group), while Titanium bases were 

used in the (intervention group). 

Study Design and patients selection   

 The trial was a randomized clinical controlled 

trial- parallel groups. Patients with completely 

edentulous mandible who had bone bucco-

lingual width ≥ 6mm, proper available bone 

height, and proper amount of attached gingiva 

(≥2 mm) were recruited. All patients had an 

opposing natural dentition or full arch implant 

retained prosthesis with no history of bruxism. 
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Patients were medically free or controlled 

diabetic assessed by measuring glycosylated 

haemoglobin (HbA1c) to be less than or equal to 

6.4 percent.  

Total of twenty-two patients was recruited in the 

trial according to the sample size; they were as 

follows, eight male and fourteen female patients. 

The age range of the selected participants were 

between 40 and 55 years old, randomization was 

done and the total sample was allocated into 2 

groups, Total of 44 implants in each group were 

used to construct the full arch prosthesis for the 

recruited patients. Block randomization was 

done with allocation ratio 1:1,every participant 

grasped an opaque sealed opaque envelop from a 

box at the prosthetic phase. Being opaque and 

sealed ensured allocation concealment. 

Sample size calculation  

 Based on a previous study Crespi 6 the difference 

in crestal bone loss in Group 1 was -1.01±0.33 

mm while in Group 2 the difference was -

1.23±0.45 mm. using power 80% and 5% 

significance level , 41implants in each group 

need to study. This number is to be increased to 

a sample size of 49 in each group to compensate 

for losses during follow up. Sample size 

calculation was achieved using PS: Power and 

Sample Size Calculation software Version 3.1.2 

(Vanderbilt University, Nashville, Tennessee, 

USA 

Clinical Procedures 

For eligible patients, four implants (Dentis 

company (OneQ, SL implant system) with 

internal conical hex connection and diameter of 

average 4.1mm, and length of 10 mm) were 

placed in completely edentulous mandible 

parallel to each other and were submerged 1mm 

under bone level according to the normal 

sequental drillig protocol in the pre-planned 

implant position using surgical stent.   

The steps for final prosthesis fabrication were 

initiated 3 months after implant placement for 

both groups; the patient’s surgical stent was used 

to locate the implant position, a small mid-crestal 

incision was made. Flap was raised and implants 

were uncovered. Cover screws were unscrewed, 

and healing caps were fastened for the Ti-base 

group while for the MUA group ,multiunit 

abutments from Dentis company were fastened 

according to manufacturer recommends (30 

Newtons) using a torque wrench. In order to 

minimize the settling effect, the multiunit were 

retightened at least twice at the recommended 

manufacturer torque at a 10-min interval. 

Multiunit healing cap were fastened and 

interrupted sutures were made (if it was needed). 

For both groups, a primary impression was made 

to fabricate a custom tray. The custom tray was 

characterized with a relief space to accommodate 

the acrylic splinting between impression copings 

and a wide perforation to allow accessibility to 

the impression coping screws. For the MUA 

group, an open tray pick-up abutment level 

impression coping with cone connection were 

fastened over the multi-unit abutments by hand 

torqueing, while for the Ti-base group ,healing 

collars were unscrewed, and regular open tray 

pick-up (implant level) impression copings were 

fastened over the implants by hand torqueing.  

For both groups, to ensure impression accuracy, 

splinting the impression copings were made by 

self-cure acrylic resin (Duralay. Prestige dentl 

products UK Ltd, England, UK). One stage 

impression technique (putty and light body) was 

made with silicon impression material 

(Kettenbach GmbH & Co. KG, Im Heerfeld 7, 

35713 Eschenburg ) using the premade custom 

tray. (Figure 1) 

An acrylic verification jig was constructed over 

the impression copings for both groups using 
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self-cure acrylic resin to verify the accuracy of 

the final impression. One screw test was applied 

to check passivity. If the one screw test revealed 

a non-passive structure, jig separation and 

intraoral assembling were performed. For both 

groups, an occlusion block was constructed over 

the final cast to make bite registration, after 

which the case was ready for scanning , a PEEK 

framework was designed using dental wings 

software as teeth and a gum part (FP3 screw-

retained restoration), the designed restoration 

was then imported to millbox software for 

nesting and milling simulation. (Figure 2) 

A PEEK framework was milled, which was 

checked by trial insertion intraorally to verify 

passivity. Permanent cement was used to attach 

only one metal cylinder on the cast; while 

temporary cement was used to attach the rest 

three metal cylinders to the PEEK framework. 

The permanent cementation of a one metal 

cylinder allows for proper seating for the 

framework and prevent movement of the 

framework due to tissue rebound in deeply 

placed implants. Later on it was sent to the lab 

for vennering with Acrylic teeth and Visio.lign 

(bredent GmbH & Co.KG, Weissenhorner Str. 2, 

89250 Senden - Germany) according to the 

manufacturing instructions. (Figure 3) 

For both groups , intraoral cementation of the 

prosthesis at the delivery stage was done.The Ti-

base abutments or multiunits sleeves were 

fastened intraorally and a proper moisture control 

was applied using cotton roll and suction unite. 

Cementation was done according to Bredent® 

instructions for bonding on PEEK framework. 

The prosthesis was then removed from patient 

mouth for finishing of excess cement and 

polishing. In the control group, the prosthetic 

screw was tightened at 20 Newtons. On the other 

hand, the the abutment screws of the Ti-bases 

were tightened at 30 Newtons. Screw holes were 

closed using Teflon and composite material and 

final occlusal check was done in centric and 

eccentric positions. (Figure 4), (Figure 5) 

Examination and Data Collection 

1-Rdaiographic evaluation: Peri-implant 

marginal bone loss was evaluated at the time of 

prosthesis placement (T0), 6 months (T6m), and 

12 months (T12m) after placement by one of the 

research team other than the clinician who was 

responsible for the clinical intervention. For 

standardization of exposure conditions, intraoral 

optical scan was taken for each patient at the 

prosthesis delivery day with an intraoral scanner 

(opera system, 4/6 Avenue Albert II - Bloc B, 

98000 MONACO  ) over which, a custom-made 

3D printed resin jig was designed in reference to 

each implant site in solidworks software, the 

function of this jig was to be connected to a 

special holder arm and a ring, and this jig has a 

special design which is designed with two wings 

to hold the x-ray sensor plate and with a square 

shaped recess to receive the metallic arm of the 

holder which is connected to the holder ring. The 

jig STL file was imported again to CAD software 

(exocad GmbH, Julius-Reiber- Straße 37, 64293 

Darmstadt, Germany  ) to link the jig to a custom 

designed wafer over the implants at the area of 

interest. The merged jig in combination with the 

wafer was exported as STL file to be 3D printed 

in resin. (Figure 6), (Figure 7) 

Bone resorption was measured as the distance 

between the implant-abutment junction and first 

bone-to-implant contact. To compensate for 

magnification errors, the known implant length 

and width were used to correct readings on the 

images to their actual values. Bone resorption 

was averaged from mesial and distal aspects of 

each implant. (Figure 8) 
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2- Patient Satisfaction: Patient satisfaction with 

Screw-retained prosthesis was investigated 

through a custom-made questionnaire used in a 

previous study7, 8.. The questionnaire was based 

on a visual analog scale (VAS), in which patients 

gave their answers as a crossed mark on a scale 

from 0 to 100 for each question. (Low/ worst to 

high/best) 0= no satisfaction and 100= complete 

satisfaction; the questionnaire was given to the 

patients in Arabic; the questions were translated 

into Arabic using a forward-backward approach. 

The translation was done by two independent 

dentists and bilingual translators who produced 

one common translation. Evaluation of patient 

satisfaction was performed 6 months (T6 m), and 

1 years (T1) after the prosthesis insertion.   

(Figure 9) 

 

Statistical Analysis 

    Data was analyzed using IBM SPSS advanced 

statistics (Statistical Package for Social 

Sciences), version 20 (SPSS Inc., Chicago, IL). 

Numerical data was described as mean and 

standard deviation. Data was explored for 

normality using Shapiro-Wilk test. Comparison 

between more than 3 different groups 

(quantitative data) was performed using One-

Way ANOVA test followed by Tukey`s Post Hoc 

test for multiple comparisons. Comparison 

between 2 answers (qualitative data) was 

performed using Chi square test, while in 

(quantitative data) was performed by 

Independent t-test. A p-value less than or equal 

to 0.05 was considered statistically significant. 

All tests were two tailed. 

3   Results  

       Normality test revealed the normal 

distribution of the data. Regarding crestal bone 

loss around anterior implants , a comparison 

between both groups at each interval revealed 

significant difference between them in baseline- 

6 months & baseline – 12 months as P < 0.05 

(intervention group was significantly higher than 

control group), while there was insignificant 

difference between them in 6 months – 12 

months interval as P > 0.05, as presented in 

(table1).  

A comparison between both groups regarding 

posterior implant at each interval revealed 

significant difference between them in baseline- 

6 months & 6 months – 12 months as P < 0.05 

(intervention group was significantly higher than 

control group).  

While there was insignificant difference between 

them in baseline – 12 months interval as P > 0.05, 

as presented in (table2) 

For patient satisfaction , after 6 months, there 

was a significant difference between the two 

groups in Q2, Q4, Q5 & Q6 (intervention was 

significantly higher than control) and in Q7, Q8 

& Q9 (intervention was significantly lower than 

control) as P < 0.05, as presented in (table3) 

While After 12 months , there was significant 

difference between them in Q4 (intervention was 

significantly higher than control) and in Q3, Q7, 

Q8 (intervention was significantly lower than 

control) as P < 0.05, as presented in (table 4) 

4   Discussion 

According to the literature, the margin of 

implant-supported restorations should not be 

located further than 1.5 mm subgingivally as this 

lead to increasing the risk of peri-implant 

inflammation.9, 10 

These studies support our study findings, as it 

was found that the amount of crestal bone 

resorption in the ti-base intervention group was 

increased than the MUA control group, as it was 

1.17± 0.331 mm for anterior implants and 1.2 ± 

0.277 mm in the Ti-base intervention group 

versus 1.015 ± 0.386 mm for anterior implants 
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and 1.1± 0.334mm for posterior implants in the 

Multiunit control group during the first year after 

prosthetic loading. This happens as the finish line 

level of the ti-base, known as the cementation 

line level, is usually closer to the peri-implant 

bone, complicating residual cement removal than 

in the MUA group. 10 

Avish J. Jagathpal demonstrated that extra oral 

removal of excess residual cement in 

conventional cement-retained abutments might 

considerably reduce the presence of non-detected 

excesses in a clinical trial. 11 Although some 

authors have suggested no statistical association 

between periodontal disease history and 

remodeling of peri-implant tissues. 11, 12 145 

Although different extra oral cementing 

techniques reported a lower risk of peri-implant 

disease associated with dental cement, none of 

these protocols will eliminate the risk. 10 

In our study, we used the intraoral luting 

technique to maximize the PEEK frame 

passivity. The rubber dam was used intraorally to 

control the cement remnants that were further 

removed extra orally followed by polishing; all 

of this was utilized to reduce residual cement's 

biological effect on the peri-implant bone.  

According to Cochran, peri-implant bone 

remodeling after implant placement is more 

accentuated in the first 6 months after surgery. 

These authors found 86% of the bone loss in the 

first 6 months between the initial implant 

insertion and final placement of the prosthesis. 

They recorded a mean bone loss of 2.44±1.20 

mm after 6 months. The bone loss slowly 

increased until stable levels were reached in 596 

implants assessed after 5 years. 13   

In our study, all the implants were placed in a 

single step and exposed in the mouth in the same 

way, where the bone loss involving Dentis OneQ 

implants was seen to be comparatively smaller 

1.015 ± 0.386 mm for anterior implants versus 

1.1± 0.334 for posterior implants in the Multiunit 

control group and 1.17± 0.331 mm for anterior 

implants versus 1.2 ± 0.277 in the Ti-base 

intervention group during the first year after 

prosthetic loading.  

Other investigators such as Lee 14, with 70 

patients subjected to three years of follow-up, 

and Hartman 15, with 42 patients and 5 years of 

follow-up, likewise consider the most bone loss 

to occur in the first 6 months, followed by 

gradual stabilization as evidenced by the 

posterior annual controls.  

Although the difference between anterior and 

posterior implants was not statistically 

significant; In this study in the two groups, bone 

resorption was substantially more significant at 

12m than at 6m. The increasing occlusal pressure 

might explain this over time and the development 

of bone after implant placement. 16 When anterior 

and posterior implants were compared, it was 

shown that posterior implants were associated 

with much more marginal bone resorption than 

anterior implants.  

Tokuhisa observed that occlusal forces are the 

highest at the molar area. This might be 

attributable to a variety of factors. Such as, the 

higher occlusal force exerted on implants in the 

first molar area compared to canine implants may 

result in increased stresses around posterior 

implants and bone resorption. 17 Secondly, in 

edentulous individuals, mandibular deformation 

and flexion posterior to the mental foramen 

produced by jaw motions may impair the 

prognosis of implants inserted posterior to the 

foramina after loading. 18 Finally, bone quantity 

and quality are often lower in the posterior 

mandibular area than in the anterior mandibular 

region.  
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Multiple supra structure unscrewing results in a 

permanent loss of hemi-desmosomal soft tissue 

connection surrounding an implant; this results in 

creating a newer, weaker, and narrower hemi-

desmosomal attachment. These factors may 

contribute to bone resorption, particularly in 

individuals with a thin mucosa biotype. Multiple 

abutment screwing-unscrewing sequences have 

been shown to alter the oral mucosa barrier and 

result in bone loss. 19,20,21 

Koutouzis T's meta-analysis shows that repeated 

screwing unscrewing does indeed result in 

minimal bone loss, despite the disagreement 

surrounding previous research findings. 22 

Intraoperative installation of multiunit abutments 

enables the sealing of an implant neck and 

forming a new, stronger, and broader hemi-

desmosomal connection at the neck level of the 

multiunit abutment. Additional prosthetic 

manipulations were performed at the level of the 

multiunit abutment, which is higher than the peri-

implant bone. This allowed for the avoidance of 

repeated screwing/unscrewing at the implant 

neck level and preserving the hemi-desmosomal 

link. All of these contributed to the peri-implant 

bone tissues' stability. 23   

There was a significant improvement in patient 

satisfaction in this study when patients were 

rehabilitated with either prosthesis. A change 

showed this in at least seven of the ten VAS items 

for each intervention. De Kok reported very 

similar observations. 24   

There was no statistically significant difference 

in overall satisfaction between MUA implant-

supported prostheses and Ti-base implant-

supported prostheses, even though MUA 

implant-supported prostheses had higher mean 

overall ratings.  

Regarding the MUA control group, the findings 

of this study indicated an improvement in patient 

satisfaction almost in all domains insignificantly 

with the advancement of time. However, with a 

significant difference, particularly concerning 

difficulty to chew hard food in six months that 

get improved after twelve months, this was logic 

that can be attributed to the patient adaptation to 

the new fixed option and improved 

neuromuscular control of the patient that enabled 

such patients to improve their biting force 

making them rise the capability to grind and 

chew hard food easily by time.  

This finding was supported by Brennan and 

Martin-Ares findings, who found that 

satisfaction with chewing ability, mastication, 

and eating comfort were considerably greater 

with implant fixed prostheses than with 

removable prosthesis. 25,26 

It is well known that creating a fixed screw-

retained full-arch prosthesis over multi-unit 

abutments need more different prosthetic parts 

than that used directly on the implant level that is 

not always available in all sizes in all implant 

systems, with more clinical sessions, this can add 

to the number of sessions needed for the 

prosthesis delivery. 23 

On the other hand, the Ti-base intervention group 

demonstrated a significant increase in patient 

satisfaction with the advance of time, especially 

regarding speaking with the prosthesis, the 

treatment time required for the prosthetic 

procedures, pain during insertion or removal of 

the prosthesis at maintenance visits, and 

discomfort or bleeding during brushing.  

The Ti-base intervention group patients 

experience pain during insertion and removal of 

the prosthesis, and this was since Ti-bases are 

implant level going through the whole mucosal 

thickness every time we insert or remove the 

prosthesis causing some pain sensation for the 

patients, and this was evident especially in 
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patients with non-parallel implants, and this was 

logic.  

This result was in line with Tim Joda, who was 

comparing the patient-centered outcomes during 

digital and conventional implant level 

impressions; he found that traditional implant 

level impression patients experienced more pain 

during impression making than digital 

impression patients as each scan body were 

captured for each implant separately excluding 

the insertion and removal event. 27  

As a result, the same Ti-base group patients 

experience some discomfort or even bleeding 

each time we insert or remove the prosthesis 

because we cut the hemi-desmosomal connection 

created each time at the implant collar area. 

This also was in line with multiple studies that 

observed that repeated supra-structure 

unscrewing results in a permanent loss of the 

hemi-desmosomal soft tissue connection 

surrounding implants resulting in some 

discomfort or even bleeding each time. 19,20,21 

This was not evident in the MUA control group 

as trans-mucosal abutments were attached to the 

implants at the day of the secondary surgical 

exposure, making no disruption to the hemi-

desmosomal mucosal connections, transferring 

the impression connection and the prosthetic 

connection to abutment level reducing 

inconvenience during impression taking 

especially the splinted type, and reducing pain 

during insertion and removal of the prosthesis.  

 

 

5.  Conclusion 

According to the limitation of our study, it can be 

concluded that:  

- When constructing a screw-retained 

implant prosthesis, using both multiunit 

and titanium bases are considering a 

viable option regards overall patient 

satisfaction. 

- Regarding bone loss, Tibase group 

experienced higher bone loss than MUA 

group for anterior and posterior implants 

between different time intervals. 

- For patient satisfaction, after 6m Ti-

bases were better than MUAs regarding 

difficulty in speaking ,difficulty in 

chewing hard food & time required for 

prosthetics. While Ti-base group was 

lower in pain during insertion and 

removal & discomfort during brushing, 

inconvenience in impression after 6 and 

12 m. 
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Figure 1: open tray pick-up impression pouring 

 

Figure 2: Cast scanning , and PEEK Framework designin 
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Figure 3: Milled PEEK framework after Finishing and visioline caracterization 
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Figure 4: Framework after ti-bases and multi-unit sleeves cementation and excess cement removal 

  

 

Figure 5:Framework after Intraoral lute cementation for tibases and MUA sleeves. 

 

 

  

 

 

  

 

 

 

 

 

 

 

Figure 6: Scanning Jig after import to exocad 
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Figure 7: Scanning Jig after assembly and patient exposure 

 

 

Figure 8: crestal bone loss measurements in control 

and intervention group  
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Figure 9: Satisfaction quietionnaire 
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Table 1: Comparison between control & intervention group regarding crestal bone loss in 

anterior implants 

I Follow up 

Control group Intervention group 

P value 

M SD M SD 

Anterior 

baseline- 6 

months 
0.24 0.179 0.35 0.138 0.001* 

6 months - 12 

months 
0.77 0.21 0.82 0.192 0.24 

baseline - 12 

months 
1.015 0.386 1.17 0.331 0.04* 

M; mean                    SD: standard deviation 

*Significant difference as P < 0.05   

 

 

Table 2: Comparison between control & intervention group regarding crestal bone loss in 

posterior implants 

I Follow up 

Control group Intervention group 

P value 

M SD M SD 

Posterior 

baseline- 6 months 0.25 0.092 0.456 0.121 0.001* 

6 months - 12 months 0.85 0.189 0.75 0.162 0.009* 

baseline - 12 months 1.1 0.334 1.2 0.277 0.13 

M; mean                    SD: standard deviation 

*Significant difference as P < 0.05 
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Table 3: comparison between control & intervention group after 6 months 

After 6 months 

Control 

group 

Intervention 

group 

P value 

M SD M SD 

1 
Describe the extent of comfort with your screw-

retained prosthesis. 
89.00 5.68 82.78 9.72 0.09 

2 
Do you have difficulties speaking with your 

prosthesis 
83.00 6.75 92.22 3.63 0.001* 

3 How difficult is it for you to chew soft foods 84.50 6.85 84.44 5.27 0.98 

4 How difficult is it for you to chew hard foods 76.00 5.68 86.11 5.46 0.0007* 

5 
How would you rate the ease of hygiene 

procedures 
67.00 5.87 71.11 6.51 0.15 

6 
What is your opinion on the treatment time 

required for the prosthetic procedures 
78.00 5.87 83.89 4.17 0.01* 

7 
How convenient was the impression procedure for 

you 
87.50 5.40 78.33 7.07 0.004* 

8 
Did you experience pain during insertion or 

removal of prosthesis at maintenance visits? 
92.50 2.64 80.00 5.00 0.001* 

9 
Did you experience any discomfort or bleeding 

during brushing 
86.00 5.68 73.89 7.82 0.009* 

10 How did you rate the overall satisfaction 88.50 4.12 86.67 5.00 0.38 

M; mean                    SD: standard deviation 

*Significant difference as P < 0.05   
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Table 4: comparison between control & intervention group after 12 months 

 

Control 

group 

Intervention 

group 
P value 

M SD M SD 

1 
Describe the extent of comfort with your screw-

retained prosthesis. 
88.50 3.37 86.11 6.01 0.28 

2 
Do you have difficulties speaking with your 

prosthesis 
86.00 3.94 83.89 8.58 0.48 

3 How difficult is it for you to chew soft foods 89.50 4.38 82.78 5.07 0.005* 

4 How difficult is it for you to chew hard foods 82.50 2.64 90.00 4.33 0.002* 

5 How would you rate the ease of hygiene procedures 72.50 5.40 77.78 10.93 0.18 

6 
What is your opinion on the treatment time required 

for the prosthetic procedures 
86.00 3.94 89.44 3.91 0.06 

7 
How convenient was the impression procedure for 

you 
89.50 3.69 81.11 4.17 0.002* 

8 
Did you experience pain during insertion or removal 

of prosthesis at maintenance visits? 
93.50 3.37 87.78 3.63 0.001* 

9 
Did you experience any discomfort or bleeding 

during brushing 
89.00 3.94 87.22 5.65 0.42 

10 How did you rate the overall satisfaction 87.50 2.64 85.00 6.12 0.25 

M; mean                    SD: standard deviation 

*Significant difference as P < 0.05   
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