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Abstract

Removable restorations on implants and natural abutments constitute a 
viable treatment option with telescopic crowns often used as attachments. In 
two cases, catastrophic failures occurred, both being attributable to mechanical 
overloading. In the first patient, an implant fracture occurred under a removable 
cantilever prosthesis while in the second patient an implant was lost which had 
been retrofitted with a locator attachment to support a preexisting prosthesis. 
A novel attachment system, incorporating a flexible element in the male 
component is introduced which compensates for fabrication inaccuracies and 
non-parallelism of supporting implants, which might have acted as stress-
breaker thereby preventing implant overload.
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Introduction
Treatment with implant-supported overdentures has been 

repeatedly shown to increase patient comfort and quality of life [1,2]. 
Major complications reported in such restorations include peri-
implantitis [3] and technical problems with incidences of 11.4% for 
abutment fractures and 3.5% for implant fractures [4].

Ball anchors and locator abutments have been widely employed as 
attachment systems [5,6] with loss of retention [7,8], wear of female 
retentive components [9,10] and fractures of the removable prostheses 
[7,11] constituting the most frequently occurring problems. 
According to a systematic literature review, these mechanical failures 
have similar prevalence as compared to biologic and esthetic failures 
[12].

Telescopic crowns [1] have been described as common 
denominator for combining implants and natural abutments for 
supporting removable prostheses. In contrast to prefabricated 
attachments, telescopic crowns can be placed on both, implants and 
teeth. It is known that high moment loads [13,14] occur with rigid 
telescopic crowns supporting prostheses moving under masticatory 
loads, which may lead to implant fractures [15] due to increased 
stress in the implant body which is even worse when peri-implant 
bone resorption already has occurred [16]. A current report 
showed a tendency towards a greater incidence of complications for 
implants restored with removable restorations [17], which is in line 

with a recently published retrospective analysis of telescopic crown 
supported prostheses describing that 2.3% of implants had failed [1].

Establishing a common path of insertion [18-20] of attachments 
is considered as being relevant for achieving long term success [21]. 
This may either be realized by individually fabricating telescopic 
crowns [1,13] or by exploiting the geometric form [19] of single-
standing, prefabricated attachments [22] as well as by using various 
retentive inserts made from different types of plastic materials 
[23]. Several authors have reported that lacking a common path of 
insertion resulted in compromised retention and accelerated wear of 
attachment systems [8,20,24,25]. In this context, salvaging an existing 
removable prosthesis by retrofitting an implant and a single standing 
attachment constitutes a special situation, which for instance occurs 
when a natural abutment has fractured requiring extraction [26]. In 
such cases, a common path of insertion of pre-existing telescopic 
crowns and ball anchor or locator cannot be established.

In addition, inevitable positional errors during fabrication of 
superstructures prevent a passive fit being achieved [27]. While bone 
adaptation minimizing misfit between implants and restoration has 
been proven for fixed restorations [28], a literature review described 
component fractures and loss of implants as potential consequences 
of misfitting superstructures [27]. In the same context, a retrospective 
clinical study revealed marginal bone loss in one third of the implant 
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length or more in 19% of implants supporting overdentures [29], 
which may also be attributed to the static and dynamic loading 
conditions present in these cases.

This article reports on a patient restored with a removable 
restoration on implants and teeth employing telescopic crowns for 
retention who fractured an implant following previous technical 
complications. In a second patient, a locator abutment was used 
for salvaging an existing telescopic crown supported, removable 
prosthesis, which led to implant loss after three years. Using qualitative 
photoelastic analysis, the potential of a novel attachment system 
[30,31] incorporating a flexible element into the male component for 
acting as a stress-breaker preventing implant overload was evaluated.

Case Presentation – Implant Fracture
A male patient initially presented in September 2020 at the age of 

76 with implant-supported fixed restorations in the mandible (Figure 
1a). Fixed restorations on implants and teeth were present in the 
maxilla and the patient required extractions of posterior teeth due to 

abscesses. Following healing, the patient was treatment planned for a 
combined tooth-implant supported removable restoration in January 
2021 following implant placement in the position of tooth 15 (Figures 
1b, 1c). In November 2021 a prosthesis employing telescopic crowns 
supported by both natural abutments and implants was delivered 
(Figure 2).

In September 2022 the patient presented with a fracture of the 
prosthesis framework (Figure 3) requiring major repair followed by a 
chipping fracture of an anterior facing which occurred in November 
2022 (Figure 4). Ultimately, in March 2023 the implant in position 15 
fractured (Figures 5, 6) with the patient reporting to our clinic as he 
had been unable to properly position the prosthesis for several days. 
As the patient was still satisfied with the function and retention of the 
removable restoration, it was decided not to remove the implant but to 
smooth it and to extend the base of the prosthesis in this area. 

Case Presentation – Implant Loss
A 66 year old male patient initially presented in 2011 having 

Figure 1: Panoramic radiograph showing implant supported restorations in the mandible while both, teeth and implants were present in the maxilla supporting 
fixed restorations. Abscesses had developed involving posterior teeth on both sides (a). Radiograph following implant placement in the region of the maxillary 
right second premolar (b). Following osseointegration, the implant was uncovered and a healing cap was installed (c).

Figure 2: A total of four telescopic crowns on natural abutments and three additional telescopic crowns formed by implant abutments (a) were used to support 
a horseshoe-shaped removable restoration (b) with gracile dimensions in the anterior region (c). Given the patient’s wish not to alter the pre-existing mandibular 
restorations, an ideal plane of occlusion could not be established (d). The cylindrical telescopic crowns were fabricated by casting high-noble gold alloy and 
milled such way that a smooth insertion process could be ensured (e,f).
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been restored elsewhere with conventional tooth-supported fixed 
restorations and showing a mix of periodontal and endodontic 
problems (Figure 7). Following implant placement in positions 13 and 
25 in June 2012, a removable, horseshoe-shaped maxillary prosthesis 
on telescopic crowns was delivered in February 2013 (Figure 8). As 
part of the maintenance program, the patient was seen on a regular 
basis only requiring minor interventions such as cementing loose 
primary telescopic crowns.

In October 2020, tooth 12 had to be extracted due to a horizontal 
fracture (Figure 9a) and the primary telescopic crown on implant 
13 had been lost by the patient. In order to salvage the existing 
prosthesis, the abutment on implant 13 was removed (Figure 9b) 

Figure 3: After 10 months of clinical use, a fracture of the prosthesis framework occurred in the palatal area of the right central incisor (a). The telescopic crowns 
had been bonded to the non-noble alloy framework (b) and after repositioning of the removable prosthesis, an impression was made using polyether material (c).

Figure 4: The facing of the left lateral incisor fabricated from composite resin 
(a) chipped off the framework requiring renewal (b). The plaque formed on 
the internal surface of the facing indicates that a gap had been existing for a 
longer period of time.

Figure 5: Periapical radiograph of implant in position 15 following fracture of 
the coronal part. A saucer-shaped bone defect is clearly visible surrounding 
the implant.

Figure 6: Only one part of the fractured implant (a) was still present when 
the patient reported to our clinic consisting of approximately 50% of the 
circumference of the implant abutment connection (b).

Figure 7: Initial patient presentation with partial edentulism and preexisting 
fixed restorations in both jaws

and ultimately replaced by a locator abutment in September 2021. 
The female attachment part was then retrofitted into the prosthesis 
(Figure 8c). In September 2023, tooth 11 fractured and had to be 
extracted (Figure 10a) with the preoperative radiograph revealing 
an osteolysis around implant 13 correlating with its clinical mobility 
(Figure 10b). The implant was ultimately removed (Figure 11) and the 
prosthesis modified such way that the palate was completely covered 
for additional support.

Photoelastic Study
Two bone-level implants (Straumann BLT RC 4.1x10 mm, 

Straumann AG, Basel, Switzerland) were mounted in a sheet of 
photoelastic resin (Figure 12) made from polycarbonate (Tiedemann 
Instruments, Garmisch-Partenkirchen, Germany) serving as a 
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Figure 8: Panoramic radiograph (a) after maxillary treatment with two implants in the region of tooth 13 and tooth 25. The patient was restored with a removable 
horseshoe-shaped prosthesis supported by cylindrical telescopic crowns (b) which was extended whenever abutments were removed and ultimately was 
retrofitted with a housing for a locator abutment (c).

Figure 9: Approximately seven years after initial rehabilitation, tooth 12 
had to be removed due to a horizontal fracture and the primary telescopic 
crown on implant 13 had been lost by the patient (a). The custom made 
abutment on implant 13 was replaced by a healing abutment (b) which was 
subsequently replaced by a locator followed by retrofitting the prosthesis.

Figure 10: Two years after prosthesis conversion, tooth 11 fractured and had 
to be extracted (a). The preoperatively taken periapical radiograph revealed 
an osteolysis surrounding implant 13 which was also clinically mobile (b).

simulated patient situation [32-34]. Following open-tray impression 
making with polyether material (Impregum, 3M, Seefeld, Germany) 
and transfer components, a working cast (Fujirock, GC Germany, Bad 
Homburg, Germany) resembling the simulated patient was obtained, 
which was then used for manufacturing a bar-shaped removable 
prosthesis using acrylic resin (ProBase Cold, Ivoclar Vivadent, Schaan, 
Liechtenstein). An orthodontic expansion screw was incorporated 
into the restoration allowing to increase its overall length simulating 
different levels of prosthesis misfit. The restoration was fabricated 
to either fit a one-piece, stiff ball anchor (Clix Abutment, Hader 
Solutions & Distribution, Applewood, Ireland) or an identically sized 

flexible attachment (Reflex, Hader Solutions & Distribution) both of 
which could be mounted on the implants (Figure 13) [30,31].

The bar-shaped prosthesis was attached to the simulated patient 
situation and placed in a polariscope (Tiedemann Instruments) 
for photoelastic analysis [32-34]. Standardized photographs were 
made allowing for qualitative analysis of stress patterns indicating 
the contours of principal stress differences. This method has been 
described as simple technique for rough estimations on stress intensity 
and stress concentrations based on colour, number and closeness of 
emerging fringe patterns [32-34].

The use of the one-piece Clix abutments led to the apparition of 
additional visible deformations of the photoelastic resin indicating 
additional strain in the area between both implants and bellow their 
apices (Figure 14b) when prosthesis misfit was simulated by opening 
the orthodontic screw. This was due to the direct transmission of the 
strain to the implant through the stiff abutments and obviously misfit 
was present in the restoration even without expanding the orthodontic 
screw resulting from fabrication inaccuracies (Figure 14a).

In the same situations (Figure 15a), the Reflex abutments 
compensated for positional mismatch between implants and 
prosthesis. This led to a preservation of the area around the implants 
and was confirmed by only a slight increase of the deformations 
following expansion of the orthodontic screw (Figure 15b).

Discussion/Conclusions
Two similar cases of major complications occurring in patients 

restored with telescopic crown supported removable restorations on 
natural and implant abutments have been described. In both cases, 
implants were used to supplement remaining teeth for additional 
support and retention of the prostheses what has been recommended 
as a reasonable treatment approach [1]. Based on a broad database, 
a greater incidence of complications for implants restored with 
removable restorations [17] has been shown, what is not surprising 
given their unfavorable biomechanical situation. Especially technical 
complications encompassing both, implant components [4] and 
removable prostheses [7,11] seem to be quite frequent in implant 
supported removable restorations [12] and hence the cases presented 
here fit into that scheme. In both cases, the implants were the distal 
most support of cantilevers resulting in considerable moment loading 
[13,15]. The massive peri-implant bone loss observed in the patient 
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Figure 11: Using a periotome, the soft tissue was carefully separated from the implant (a) which was then removed using forceps (b). No remnants of bone were 
visible on the implant surface (c).

Figure 12: Model situation made from photoelastic resin with two bone level implants onto which a stiff, one-piece ball anchor (a) or a flexible attachment 
(b) could be mounted.

Figure 13: Cross-sectional view of a prototype flexible attachment system 
(Reflex, Hader Solutions & Distribution) with a ball mounted on a centrally 
positioned beam allowing for lateral movement while maintaining vertical 
dimensions.

Figure 14: Seating of the bar on the ball anchors already evoked stress in 
the bone surrounding both implants (a) which was due to inherent misfit. This 
situation worsened with opening of the orthodontic screw incorporated in the 
bar thereby increasing the amount of misfit (b).
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Figure 15: When the bar was seated on the flexible attachment system, 
only minor stress was seen surrounding the supporting implants (a) and this 
hardly changed by increasing the misfit of the bar.

with the fractured implant may also be attributed to an overload 
situation and has similarly been observed in a well documented 
clinical study [29].

Apart from the loading situation of the prostheses under 
masticatory function, it can be argued that misfit was also present 
in both patients’ removable restorations leading to localized stress. 
Misfit has been shown to be mostly due to transfer inaccuracies 
between the patient situation and the laboratory situation as well as 
dimensional changes of restorative materials [27,28]. In the patient 
with the fractured implant, these stresses may have contributed to the 
fracture of the reinforcing framework and the subsequent chipping 
of the facing. In the second patient who lost an implant, the static 
loading situation resulting from misfit may have caused overload of 
alveolar bone [27].

A specific problem for the patient with the retrofitted locator 
attachment can be seen in a lack of achieving a common path of 
insertion of the pre-existing telescopic crowns and the newly added 
locator [18-20]. While achieving a common path of insertion in 
telescopic crowns is achieved by manual milling in the dental 
laboratory making these very cost-intense attachments, prefabricated 
attachments either exploit their geometric form [19] or use various 
retentive inserts [23] for achieving this goal.

The two clinical cases presented sparked the idea of establishing 
a novel attachment system [30], which allows to compensate for 
misalignments of implants as well as for inevitable transfer inaccuracies 
occurring during superstructure fabrication. These two factors have 
to be seen as the main reasons for the major problems described for 
implant-supported overdentures on prefabricated single-standing 
attachments i.e. prosthesis fracture and component wear [7-11]. 

Ideally, such an attachment system would also act as stress breaker 
preventing implant overload even in cantilever situations as seen in 
the clinical cases. As evidenced in the photoelastic study, the central 
beam inside the abutment supporting the retentive ball allows for 
sufficient compensatory movement in order to minimize peri-implant 
bone loading, which is in contrast to current attachment systems 
employing different female inserts made from plastic materials.
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