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ABSTRACT

Aim: This investigation aimed to evaluate participant satisfaction and quality of life of Milled 
bar versus rigid telescopic attachment for mandibular implant supported overdentures.

Materials and methods: Eight edentulous participants who unsatisfied with the retention 
and stability of existing mandibular prosthesis received 4 implants in the interforminal area of 
the mandible using computer guided flapless surgical approach. After 3 months, implants were 
connected to overdentures with rigid telescopic (n=4) or milled bar (n=4) attachments. After 3 
months of addaptation, patient satisfaction was measured using Visual analouge scale and Oral 
health related quality of life (OHEQoL) was measured using Oral health impact profile (OHIP-14). 
Comparison of data between groups were made using MannWhiteny test.  

Results: Milled bar showed significant higher satisfaction with overdenture retention than 
telescopic overdentures, while the later showed significant higher satisfaction with overdenture 
cleaning compared to milled bar. No significant differnce between the attachments was noted 
regarding other questionaire of VAS. Regarding OHIP, telescopic overdentures showed higher 
satisfaction regarding pronounciation of sounds, and comfort on eating than milled bars. No 
significant differnce between overdentures were noted for other OHIP questions

Conclusion: Within the limits of this study, both telescopic and milled bar mandibular 
overdentures achieve high patient satisfaction and oral health related quality of life. However, milled 
bar overdentures are advantageous in terms of overdenture retention and telescopic overdentures 
are advantageous in terms of cleaning, comfort on eating and pronunciation of sounds.

KEY WORDS: Milled bar, telescopic, attachment, implant overdentures, patient satisfaction.
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INTRODUCTION 

According to consensus statements on 
overdentures 1, 2, the 2 implant retained mandibular 
overdentures are considered a regular and reliable 
treatment alternative to conventional mandibular 
denture as it is simple, cost effective, provide 
adequate retention and stabilization of dentures, 
and achieves high levels of patient satisfaction. 
However, this type of overdentures depends 
on the ridge and mucosa for support, and use 
implants mainly for retention. In patients with 
mandibular ridge atrophy, thin knife edge residual 
ridges, or when maxillary natural dentition exists, 
superficial myelohyoid ridge or mental nerves, the 
mucosal support creates many problems such as 
pain, mucosal discomfort and irritation and lack 
of patient satisfaction3, 4. The totally implant born 
overdentures have many merits including; less 
mucosal pressure and irritation5, increased support, 
retention and stability of the overdenture and 
reduction of bone resorption due to reduction of 
forces on the residual ridges 6. Moreover, implant 
supported overdentures provide stable occlusion, 
reduce prosthetic problems and complications7, 
and provide excellent masticatory force, chewing 
efficiency and electromyographic activity compared 
to implant retained overdentures8. Totally implant 
born overdentures are preferred over fixed prosthesis 
due to lower costs, ease of performing adequate oral 
hygiene, ease in managing prosthetic complications, 
ability to correct phonetic and aesthetic problems 
such as reduced lip support, and long clinical 
crowns 9 The use of 4 interforaminal implants to 
support a mandibular overdenture optimizes the 
stress distribution throughout all the components 
and enhances denture stability and retention.10, 

11. It is well documented with longitudinal studies 
that insertion of the implants in the interforaminal 
region of the mandibule to support mandibular 
overdentures is associated with high success rate 
of implants due to favourable quantity and quality 
of remaining alveolar bone and location away from 
vital structures12-15

Implant supported milled bar over-denture pres-
ent a rigid anchorage system, limiting its lateral and 
rotational movements and distributes stresses evenly 
on the implants. Movement of milled bar overden-
ture is limited to path of removal only which is fa-
vorable for preventing prosthetic maintenance (clip 
activation) and jaw resorption.16-22 The fact that the 
prosthesis is detachable by the patient allows easier 
oral hygiene, and increased masticatory efficiency. 
Furthermore, superior esthetics and phonetics are 
noticeable benefits16. It also present a cheaper al-
ternative to fixed restorations and can be removed 
to avoid nocturnal parafunction23. Furthermore, in 
cases with mandibular atrophy with unfavorable 
maxilla-mandibular relations, it provides facial sup-
port, restore soft tissue loss, and make oral hygiene 
more easy than fixed prostheses. Such overdentures 
offer the advantages of removable prosthesis with 
stability and retention of fixed prostheses23

Telescopic attachments are composed of primary 
(inner) and secondary (outer) crowns. Telescopic 
attachments may be rigid ones which include 
friction parallel walls or the conical, and the non 
rigid (resilient) ones. Rigid telescopic crowns direct 
occlusal contact between inner and outer copings. 
They achieve retention using friction of parallel-sided 
milled surfaces of the inner and outer crowns during 
insertion and removal. Conical (tapered) telescope 
crowns exhibit friction only when completely 
seated using a “wedging effect.” 24-26. Telescopic 
attachments provide several advantages compared 
to bar attachments such as easier oral hygiene, self-
insertion ability in patients with handling problems, 
high retention by friction, excellent denture support 
and stability especially in patients with atrophied 
ridges, and minimal restriction of tongue space26-28

Patient-reported outcomes is becoming progres-
sively noticeable in assessing the result of prosth-
odontic treatment. The most commonly used percep-
tion method for evaluation of implant intervention 
in edentulous patients is oral health-related quality 
of life (OHRQoL). Patient satisfaction is another 
outcome that permits quantification of patients’ 
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opinion with respect to the result of prosthodontic 
treatment 29. Accordingly, the purpose o the present 
investigation was to compare patient satisfaction 
and OHRQoL of patients restored with milled bar 
and rigid telescopic attachments for mandibular im-
plant supported overdentures.

MATERIALS AND METHODS 

Patient Selection

Eight totally edentulous participants (4 men 
and 4 women) with maladaptation to conventional 
mandibular dentures (range of age from 53 and 
69 years) were recruited for this investigation. 
The included participants were unsatisfied with 
the retention and stability of existing mandibular 
prosthesis due to mandibular atrophy. The steps 
and objectives of the research were informed to all 
participants then an informed consent was obtained. 
The study was conducted according to principles 
stated in the Helsinki Declaration. Inclusion criteria 
include: adequate bone quantity and quality in the 
interforaminal area to receive standard diameter 
implants of at least 3.7mm as detected by cone 
beam computerized tomography (CBCT), 2) 
Adequate interocclusal distance with adequate 
restoration space (at least 15mm from the occlusal 
plane to the mucosa of the residual ridge) to permit 
construction of telescopic and bar attachments, 3) 
Non-smoker patients, 4) Implant sites were required 
to have at least 4 months of healing following 
tooth removal prior to implant installation. The 
protocol of the study was reviewed and approved 
by the Faculty of dentistry Bani-suef university 
research Ethics committee (Approved number 
#FDBSUREC/12052019/AS. Exclusion criteria 
were; 1) Persons with a history of microvascular 
or macrovascular complications, 2) Patients with 
advanced cardiovascular disease, liver dysfunction, 
blood dyscrasias or underwent anticoagulant 
therapy, 3) Patients with bone metabolic diseases 
as diabetes mellites, osteoporosis or long-term 
radiation therapy. The patients were asked to 

participate in this study without prior knowledge 
of which type of attachments they were going to 
receive. Patients were randomly assigned into 2 
groups using random generated numbers in Excel 
spread sheet. The randomization and allocation 
were performed to balance patients’ characters (age, 
sex, height of mandibular ridges) between groups 
at base line without significant difference. Group 
1: in which the overdentures were connected to the 
implants with rigid telescopic attachments. Group 
2: in which the overdentures were connected to the 
implants with milled bar attachments. 

Surgical and prosthetic procedures

Gutta perchae markers were added to the 
existing mandibular denture with at buccal, labial 
and lingual polished surfaces and the denture was 
used as a radiographic template. Each participant 
underwent a dual scan protocol using CBCT (VGI, 
QR, Verona, Italy). The first scan was made while 
each participant wears the dentures and closing 
in centric occlusion to ensure accurate adaptation 
of the dentures to the mucosa. The second scan 
was made to the lower denture alone. Selection 
of appropriate implant dimensions (length and 
width) was made from implant library software 
(OnDemand3D software, Cybermed, Seoul, Korea), 
then correct implant position and orientation was 
made (2 implants in premolar areas just anterior 
to the mental foramina, and 2 implants in lateral 
incisor area of the mandible). The treatment 
plan was saved as DICOM (Digital Imaging and 
Communications in Medicine) file format (stl 
files). The plane was sent to the guide manufacture. 
Overlapping of the images were made, then metallic 
sleeves were positioned over implant sites and a 
mucosal supported strolithographic surgical guide 
was constructed using prototyping technology. 

All patients administered prophylactic antibiotics 
(2 g of amoxicillin 1 hour before surgery) and mouth 
rinse with a 0.12% chlorhexidine digluconate (15 
minutes prior to surgery). Four implants (Dentarum, 
Germany) were inserted in the interforaminal 
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area of the mandible using the flapless surgical 
approach. The surgical guide and the standardized 
surgical kit provided by the manufacture of the 
guide (In2Guide) were used for implant osteotomy 
preparation. The kit contained drills of increasing 
diameters that fits precisely into the sleeves of the 
template. Appropriate healing abutments were 
selected according gingival height. Three weeks 
postoperatively, the patient’s existing mandibular 
dentures were relieved over implant sites and 
refitted to the mucosa using a tissue conditioner. 

Due the rigid nature of the tested attachments, 
the impression procedure must register the mu-
cosa under compression and relate the impression 
to the implants passively30. After 3 months of os-
seointegration, mandibular preliminary impression 
was made with irreversible hydrocolloid material 
(CA 37, Cavex Holland BV, Haarlem, Netherlands) 
and poured to obtain a diagnostic cast on custom 
trays were fabricated with an open area in the im-
plant region using autopolymerizing acrylic resin. 
Impression transfer copings with long screws were 
threaded into the implants 31. The copings were 
splinted in patient mouth using a special resin with 
no dimensional changes (Duralay, Reliance Dental 
MFG Co, Worth, IL, USA) to prevent movement of 
the impression posts during the impression removal. 
After border molding of the trays, light body rub-
ber base impression material was injected around 
the impression transfer and the impression of the al-
veolar mucosa was made with medium consistency 
rubber base impression material (Impregum Soft, 
3M ESPE). Implant analogues were attached to the 
impression coping with the long fixation screw and 
the final impressions were poured with hard stone 
(ZETA, Orthodontic Stone; WhipMix. Corp, Lou-
isville, Ky). 

For rigid telescopic attachments group, 4 
precious metal abutments (Dentaurum, Germany) 
were threaded to the implant analogues. The 
plastic portions of the abutments were waxed and 

the wax was milled with special burs (which have 
0o inclination) using a milling device (Confident, 
Bangalore, India) to give the primary (inner) 
copings (6mm in height and 5mm in diameter).  
The 4 wax patterns were milled to make their 
circumferential walls parallel to each other’s in 
mesiodistal and buccolingual direction regardless 
implant inclination. The wax was invested, cast in 
cobalt chromium alloy32-34 (Heraenium Pw, Heraeus-
Kulzer GmbH, Hanau, Germany) and refined by 
milling again. The outer copings were waxed over 
the inner crowns, connected by framework for 
metal reinforcement, invested and cast in the same  
alloy 32-34 (fig1). For Milled bar attachments, plastic 
caps were threaded to bar abutments. The bar resin 
was made with 10mm posterior cantilever extensions 
using Duralay resin. The dimensions of the bar were 
5mm in height and 4mm in width with 1mm between 
the bar and mucosa for oral hygiene. Rounded bar 
plastic segments were added to the top of bar on the 
anterior segment and on the cantilevers. The plastic 
bar was milled and cast with Co-Cr alloy (Wironit, 
BEGO Bremer Goldschlägerei Wilh. Herbst GmbH, 
Germany) and milled again. The bar tried in patient 
mouth to ensure passive fit then returned to the cast. 
Wax pattern for the bar housing was made over the 
finished bar and cast using the same alloy. Plastic 
clips (RHEIN 83. Italy) were cemented in the metal 
housings for additional retention (fig 2).

Any pressure areas that prevent seating of the 
secondary copings or metal housings of the bars were 
identified and removed using a disclosing material 
(Fit Checker). Record blocks were constructed over 
telescopic and milled bar attachments and used to 
record maxillomandibular relationship. Try in was 
completed and packing of acrylic resin was made over 
the secondary copings of telescopic attachments and 
metal housing of milled bar attachments. Dentures 
were processed in usual manner. The occlusion was 
refined by remounting procedures and instructions 
of oral hygiene were given to all participants after 
prosthesis delivery. 
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Evaluation of participant satisfaction and Oral 
Health Related Quality Profile:

Patient satisfaction was evaluated using a visual 
analogue scale Linkert35 in which each participant 
put a mark on 10 cm scale corresponding to his 
satisfaction of specific item of the questionnaire 
(included in table1). Higher VAS scores indicate 
high satisfaction and lower scores indicate low 
satisfaction. Oral health related quality of life was 
measured using oral health impact profile (OHIP-
14) questions36. The OHIP contains 7 domains 
and each domain contain 2 questions (table 2). 
Participant responses to each question of OHIP 
(included in table 2) were never (1), hardly ever 
(2), occasionally (3), fairly often (4) and very often 

(5). Lower scores indicated higher satisfaction, vice 
versa. All questionaires were translated and given 
in arabic to all participants. Meaasurements were 
performed 3 months after using each of telescopic 
and milled bar overdentures to enhance good muscle 
control.  

Statistical analysis 

To compare patient satisfaction and oral health 
impact profle between the attachments, MannWhit-
eny test was utilized. The software package used for 
data analysis was SPSS® version 25 (SPSS Inc., 
Chicago, IL, USA). The level of significance was 
adjusted at 5%. 

Fig. (1) Telescopic overdentures, a; in patient mouth, b, fitting surface

Fig. (2) Milled bar overdentures, a; in patient mouth, b, fitting surface 
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RESULTS 

    The follow up period was short (3 months), thus 
all participants attend the evaluation visits without 
dropouts. The survival rate of the implants was 
100% in each group. No implant failures occurred.   

Comparison of patient satisfaction using visual 
analouge scale between overdentures was presented 
in table 1. Milled bar showed significant higher sat-
isfaction scores with respect to overdenture reten-
tion than telescopic  overdentures, while telescopic 
overdentures showed significant higher satisfac-
tion scores with overdenture cleaning compared to 
milled bar. No significant differnce between the 2 
types of overdentures was noted regarding other 
questionaire of VAS (Satisfaction with overdentures 
in general, satisfaction with overdentures compared 
to natural dentition, overdenture stability, overden-
ture occlusion, comfort with speech, comfort with 
mastication, appearance, ease of handling the over-
denture, feeling that prosthesis apart of you, and ab-
sence of embarrassment).

The comparison of the 7 domains of OHIP be-
tween overdentures is presented in fig 3. Telescopic 
overdentures recorded higher satisfaction regard-
ing Function problems and Physically detected 
disability than milled bar overdentures. No signifi-
cant differnece in other domains of OHIP (Physi-
cal pain, Psychological discomfort, Psychologically 
detected disability, Socially detected disability, and 
Handicapping) was noted between overdentures. 
Comparison of the 14 questions of OHIP between 
overdentures is presented in table 2. Telescopic 
overdentures showed higher satisfaction regarding 
pronounciation of sounds, comfort on eating than 
milled bar overdentures. No significant differnce 
between overdentures were noted for other OHIP 
questions (Sensation of taste, Pain or ache, Self-
consciousness, Sensation of tense, Unsatisfaction 
with food, Interruption of meal, Unable to relax, 
Embarrassed, Irritation with others, Difficult doing 
job, Life generally, and Difficulty in function well).

TABLE (1)  Comparison of VAS (mm) for both overdentures 

Telescopic 
overdentures

Milled bar 
overdentures  P value  

mean St deviation mean St deviation

Satisfaction with overdentures 85 5.4 84 4.3 .23

Satisfaction with overdentures compared to 
natural dentition

86 6.9 89 7.8 .33

Overdenture retention 82 9.7 95 7.6 <.001*

Overdenture stability 94 6.1 95 6.6 .84

Overdenture occlusion 89 5.6 88 5.1 .54

Overdenture cleaning 91 4.5 .74 9.8 <.001*

Comfort with speech 85 6.8 87 7.2 .68

Comfort with mastication 91 9.8 93 8.6 .74

Appearance 88 8.4 86 7.8 .94

Ease of handling the overdenture 94 5.6 93 6.4 .75

Prosthesis apart of you 91 7.8 90 6.5 .88

Absence of embarrassment 94 6.9 92 5.3 .15

*P is significant at .05% 
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TABLE 2:  Comparison of Oral health impact profile for both overdentures  

Telescopic overdentures Milled bar 
overdentures  

      P value

mean St deviation mean St deviation

Function problems OHIP1
Pronunciation of sound

2.70 .67 3.90 .74 .003*

OHIP2
Sensation of taste

2.60 .70 2.80 .63 .45

Physical pain OHIP3
Pain or ache 

2.70 .67 2.50 .71 .54

OHIP4
Comfort on eating 

2.50 .71 3.90 .74 .002*

Psychological 
discomfort

OHIP5
Self-consciousness 

2.80 .63 2.90 .57 .84

OHIP6
Sensation of tense 

2.80 .79 3.10 .74 .68

Physically detected 
disability

OHIP7
Unsatisfaction with 
food

2.89 .60 3.33 .50 .37

OHIP8
Interruption of meal 

2.73 .65 3.36 .67 .051

Psychologically
 detected disability

OHIP9
Unable to relax 

2.80 .79 2.70 .67 .80

OHIP10
Embarrassed 

2.80 .79 2.70 .67 .80

Socially detected 
disability

OHIP11
Irritation with others  

2.80 .63 2.70 .67 .70

OHIP12
Difficult doing job

2.90 .74 3.10 .57 .49

Handicapping OHIP13
Life generally 

3.20 .92 3.30 .82 .83

OHIP14
Difficulty in function 
well  

2.80 .63 3.00 .67 .49

*P is significant at .05% 
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DISCUSSION 

The survival rate of the implants was 100% 
in each group. In agreement with our finding, 
Krennmair et al. 37 found a high implant survival/
success rate (100%) for 4 implants inserted in the 
interforaminal area and supporting mandibular 
overdenture with rigid telescopic and milled bar 
attachments attachments. The high survival rate of 
implants was attributed to the high bone quantity and 
density in the interforaminal area of the mandible 
and location away from vital structures which give 
good implant prognosis12-15

Milled bar showed significant higher satisfaction 
with overdenture retention than telescopic 
attachments. This may be due to milled bar drives 
its retention from friction between metal hosing 
and the bar together with additional retention of 
plastic clips, while telescopic attachments drive 
the retention from frictional contact between 
primary and secondary copings. Although plastic 
clips are subjected to wear after repeated insertions 
and removals, this was not observed in this study 
due to the short foloow up period. Therefore, 
long term evaluation of the retention of milled 
bar is recommended to detect if plastic clips need 
replacement or not. On the other hand telescopic 
overdentures showed significant higher satisfaction 
with overdenture cleaning compared to milled bar. 
This could be attributed to the unsplinted nature of 

the attachments provide circular cleaning capability 
with no areas with limited access for oral hygiene 
resulting in healthier gingival conditions than with 
bars27. Conversly, bar attachments are associated 
with greater gingival coverage which induce high 
plaque accumulation, and gingival inflamation 27.

No significant differnce between the 2 types of 
overdentures was noted regarding satisfaction in 
general, satisfaction compared to natural dentition, 
stability, occlusion, comfort with speech, comfort 
with mastication, appearance, ease of handling 
the overdenture, feeling that prosthesis apart of 
you, and absence of embarrassment. The lack of 
significant differnce between the attachments may 
be attributed to the increased denture retention and 
stability which make the patients feel that their 
prostheis is similar to natural dentition and feel 
that both prostheses a part of them38. The increased 
retention and stability of the dentures also provide 
good mastication, occlusion and speech thanks 
to good masticatory force transmission, (which 
always takes place axial to the implants) and  
phonetics 28, 39. Both overdentures provide adequate 
lip support by proper waxing up of the labial flanges 
of the dentures, and therrefore, no differnce in 
satisfation with esthetics was noted. The increased 
stability and ethetics of both overdentures make 
the participants not embrassed when participating 
dialy activities. The telescopic nature of metal 
housing and milled bar (bar group) and primary 
and secondary copings (telescopic group) provides 
self-finding mechanism of both attachments which 
facilitate ease of handiling and prostheis insertion 
and removal especially with eldery participants with 
decreased manual dexitrity and systemic diseases26

For OHRQoL, telescopic overdentures recorded 
higher satisfaction regarding function problems of 
OHIP (pronounciation of sounds) and physically 
detected disability (comfort on eating) than milled 
bar overdentures. This could be attributed to the 
unsplinted property of telescopic attachments 40 
which allow implant placement in a defined location 
that is less restricted than with splinted structures.26, 

Fig. (3) Comparison of OHIP domains between overdentures 
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41 Splinted bar attachments connecting implants in 
the anterior mandible may restrict the tongue space 
and thus result in discomfort with eating and may 
have effect on pronounciation of sounds, than single 
telescopic attachments41-44. This problem are evident 
with posterior implants especially with cantilever 
extensions of milled bar26. The use of telescopic 
connectors for prosthesis stabilization provides 
several advantages owing to their unsplinted nature. 
Placement is less restricted to a certain localization 
in comparison with splinted constructions, where 
the bar has to be about 20-mm long and in a straight 
line across the anterior segment of the mandible 
which can restrict tongue space26.  With regard to 
the comfort of chewing, overdentures retained 
on bars can drastically reduce the space available 
for tongue function45. This is an obvious merit for 
implant prostheses retained on telescopic crowns 
over the splinted bar 27. 

No significant differnce between overdentures 
were noted for other OHIP questions as sensation of 
taste, pain or ache, self-consciousness, sensation of 
tense, unsatisfaction with food, interruption of meal, 
unable to relax , embarrassed, irritation with others, 
difficult doing job, life generally, and difficulty in 
function well. This may be attributed to the increased 
retention and stability of the prothesis after implant 
installation and attachments connection compared to 
the previous conventional dentures. Those dentures 
were unstable due to mandibular ridge atrophy and 
the patients were unsatisfied with their old dentures. 
The improved stability and retention by connection 
of the overdenture to the implants reduce discomfort, 
increase bite forces and increase the ability to chew 
food during compared to conventional denture. On 
the other hand, compression of the soft tissue under 
the denture during chewing and biting together 
with reduced denture stability limits muscle and 
masticatory functions 46. In agreement with this 
explanation, Khalid et al.29, reported that implant 
supported overdentures with telescopic crown 
or locator attachments showed significant 
improvement in patients’ OHIP compare to base 
line ratings and also found a stronger association of 

mandibular bone height (degree of ridge atrophy) 
with improvement in Oral health related quality of 
life regardless the type of tttachment system used. 
In a recent study, Elsyad et al47. reported significant 
improvement in all domains and questions of OHIP 
when milled bar attachments was used compared to 
previous conventional denture. 

The limitations of this study include the small 
sample size, the short follow up period, and the lack 
of control group. Therefore, future randomized con-
trolled clinical trials with sufficient follow up period 
(to test the effect of time on patient satisfaction) are 
recommended to ensure the long term finding of 
this study. Also, inclusion of conventional denture 
group as a control may be needed to compare pa-
tient satisfaction and OHIP of the tested attachments 
with conventional complete denture.   

CONCLUSION

Within the limits of this study, both telescopic 
and milled bar mandibular overdentures achieve 
high patient satisfaction and oral health related 
quality of life. However, milled bar overdentures are 
advantageous in terms of overdenture retention and 
telescopic overdentures are advantageous in terms 
of cleaning, comfort on eating and pronunciation of 
sounds. 
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