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Summary
The aim of the study was to present the prosthetic restoration combining the 
features of both screw-retained and cement-retained reconstruction. The au-
thors made an attempt to link advantages of both types of construction. The 
presented concept eliminates the lack of passivity arising at the stage of cast-
ing the metal structure. The technique is applicable in the case of using a large 
number of implants (over 4) connected together into a non-removable struc-
ture with the absence of parallelism of intra-osseous implants. The whole struc-
ture ensures large passivity (flexible operation of temporary cement) and the 
possibility of removal, e.g. for hygenisation. This concept is also cheaper than 
the CAD/CAM technology.
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Introduction
Over the years, the use of fixed dentures has required 
the pillars of the patient's natural teeth. In the case 
of the many interdental defects or missing posterior 
teeth the patient was doomed to removable dentures: 
tooth supported or tissue/tooth supported. Since the 
fifties of the previous century thanks to the work of 
professor Branemark and co-workers it has been pos-
sible to use intra-osseous implants in such cases.

At present, permanent prosthetic restorations 
based on implants are very often used, and the effec-
tiveness of such solutions is thoroughly investigated 
and confirmed [1,2]. Five-year long observations 
have shown that 95% of restorations have properly 
fulfilled their functions [2]. Obviously the success of 
prosthetic work is not only the result from properly 
performed implantation procedure, very important 
are also the proper selection, design and fabrication 
of the prosthetic restoration.

In the case of fixed dentures embedded on implants 
their retention may result from being cemented or 
these can be restorations screwed to intra-osseous 
implants. Initially implant-bridges were by choice 
screwed restorations [3,4], while single crowns were 
cemented [5]. Currently, every restoration can be 
mounted in two ways depending on the anatomical, 
functional and aesthetic conditions. Both methods 
have their advantages and disadvantages.

The clinical and laboratory stages of making 
cement-retained restorations are similar to mak-
ing fixed bridges on the patient's own teeth. CAD/
CAM systems allow the fabrication of individual 
connecting elements, thanks to which in many cases 
this method is treated as a method by choice. A big 
problem in the case of cement-retained restorations 
is the possibility of leaving residues of cement around 
the implant. The residual material is very often the 
cause of inflammation of tissues around the implant. 
In in vitro examination Linkevicius and co-workers 
observed remnants of not removed cement in each 
sample [6]. The residual fragments of bonding mate-
rial can easily give rise to periimplantitis [7]. Another 
disadvantage of cement-retained restorations is the 
fact that it is very difficult or almost impossible to re-
move the restoration in the case of any complications 

which may include loosening of the screw clamping 
the connecting element or a loss of a piece of veneer 
material. However, the possibility to accurately mod-
el the masticatory surface must be emphasized as an 
advantage. In screw-retained restorations the screw 
hole should be disguised, mostly frequently by means 
of composite materials and the relief of the occlusal 
surface needs to be restored. Cement-retained res-
torations, due to the thin layer of connecting mate-
rial, have a margin of compensation of errors result-
ing from the fact of laboratory execution or clinical 
aspects.

On the other hand, screw-retained restorations 
are relatively easy to remove and re-attach on the 
implant. In addition, in the literature we can find 
reports indicating that complications in the case of 
screw-retained restorations are very rare [8]. If the 
restoration is to comply to the rules of aesthetics, the 
holes of connecting screws must be located in invis-
ible places. In some clinical cases because of the need 
to use angular connectors which impose the loca-
tion of the access hole on the labial surface, the use 
of screw-retained restorations is not recommended. 
Moreover, cases of a loss of the connecting screw and 
porcelain chipping around the location of the con-
nection have been recorded [9]. In addition, labora-
tory stages of screw-retained restoration fabrication 
are more complicated than in the case of cement res-
torations. Another relevant aspect are micro-leaks 
occurring in screw-retained restorations which are 
conductive to the accumulation of biofilm on the line 
of the masticatory surface of the crown and the im-
plant bed.

In the absence of conclusive evidence confirm-
ing which concept of the implant-denture retention 
is better, Sailer and co-workers decided to carry out 
a  systematic review [10]. After analysing 59 papers 
selected from the yield of 4511, these authors did not 
obtain a  clear answer. The researchers noted, how-
ever, that cemented reconstructions exhibited more 
serious biological complications, such as implant 
loss, alveolar bone loss, while screw-retained recon-
structions exhibited more technical problems which 
resulted in the loss of the reconstruction but the im-
plant could be reused. In the conclusion the authors 
stated that in the case of restorations reconstructing 
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single missing tooth both connecting methods can 
be used, however, restorations reconstructing the ex-
tensive loss should be screw-retained because of the 
difficulty in removing the residual cement, which can 
lead to periimplatitis and eventually to the loss of the 
implant.

In the case of the extensive tooth loss, when the 
pillars of prosthetic restoration are to be both the 
patient's own teeth and intra-osseous implants, it is 
possible to use screw-cement retention. Kosmin and 
co-workers [11] present a case of their own patient 
in whose mouth they placed a  bridge in the max-
illa (4  patient's own teeth and 6 intra-osseous im-
plants)  and a bridge in the mandible (2 natural teeth 
and 4 implants). The restorations were cemented with 
temporary cement on the patient's own teeth and 
screw in the case of implants. The five-year follow-up 
period showed no complications, only in the case of 
the mandible after 3 years the bridge was taken down 
in order to conduct the endodontic treatment of the 
canine. The removal of the bridge did not constitute 
a problem because of the screw-cement retention. 

Many authors have a  critical attitude to the idea 
of linking natural teeth with intra-osseous implants 
with fixed restoration. Their argument is the dispro-
portion in the mobility of both types of pillars. Bio-
mechanical differences between implants and natural 
teeth combined into one functional unit by means of 
a permanent restoration may result in the overload 
of implant pillars. In turn, physiological mobility of 
teeth can lead to the situation in which restorations 
come off the natural pillars resulting in leakage and 
caries.

The casting process often leads to residual stress 
and distortion of metal structures of fixed restora-
tions. The scale of this phenomenon depends on the 
extent of the prosthetic restoration. A  thin layer of 
connecting material used in cement-retained resto-
rations gives the possibility of eliminating these in-
accuracies to some extent. This is crucial in order to 
ensure passive adherence of the restoration to pros-
thetic pillars. In screw-retained restorations the po-
tential stress resulting from the inaccuracies of metal 
structures is transferred directly to the implants. This 
results in bone loss around implants and may con-
tribute to the development of periimplantitis. The 

connection of prosthetic abutments during restora-
tion requires special attention in order to maintain 
passivity. That neutrality of prosthetic superstruc-
ture ensures long survival of implants in the patient's 
mouth. It should be stressed that each step is equally 
important. The end result depends on the quality of 
surgery, impressions and laboratory performance.

The aim of this study was to present prosthetic 
restoration combining the features of both screw-
retained and cement-retained reconstruction. The 
authors made an attempt to combine the advantag-
es of both types of the construction. The presented 
concept eliminates the lack of passivity arising at the 
stage of casting the metal structure. The technique 
is applicable in the case of using a  large number of 
implants (over 4) connected together into a non-re-
movable structure with the absence of parallelism of 
intra-osseous implants. This procedure is an alterna-
tive for new systems levelling the lack of parallelism, 
for example iBridge. The rule of conduct in the de-
sign of the described system is the use of two types 
of connections of abutments with the prosthetic con-
struction; cemented and screwed ones. 

Standard connecting elements were used in the 
restoration and the connecting elements were milled 
in such a way as to obtain the parallelism of the walls 
of as many abutments as possible with a minimum 
loss of volume of the connecting element, taking into 
account the point of exit for access holes. The authors 
would like to mention that a  single connecting ele-
ment should be minimally milled. Connecting ele-
ments with an access hole located at the side of the 
palate are designed as screw-retained, the others are 
cemented with temporary cement. The whole struc-
ture ensures high passivity (flexible properties of 
temporary cement) and possibility of the removal of 
the restoration, e.g. for hygienisation. It is also cheap-
er than the CAD/CAM technology what is important 
for patients.

The case description
The patient, a 67 year old man, came to the local clin-
ic for prosthetic treatment. After the presentation of 
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the treatment plan, and its acceptance by the patient, 
the surgery stage began. Six implants were implanted 
in the toothless mandible. After the five month pe-
riod of osseointegration the prosthetic phase of the 
treatment started. The impression of the mandible 
was taken using silicone impression material in the 
open-tray technique. In addition, the functional im-
pression was made with the mouth closed (Fig. 1 
and 2). After placing the models in the articulator the 
laboratory stage of the prosthetic restoration fabri-
cation began with the help of an arbitrary facial arc 
(Fig. 3). As mentioned above, standard connecting 
elements were used (Fig. 4). While trying to obtain 
the parallelism of the abutments care was taken to 
mill the mesostructure as little as possible (Fig. 5). 
In the prosthetic suprastructure an access hole was 

made above each connecting elements (Fig. 6, 7, 8, 9). 
The connecting elements with a  satisfactory degree 
of parallelism were connected with the suprastruc-
ture at the laboratory stage using long lasting pros-
thetic cement. The other abutments were connected 
with the prosthetic restoration at the clinical stage 
using temporary cement. Access holes were closed 
and the occlusal surface was restored with composite 
material.

Conclusions
1. The method of fabrication of structures on im-

plants presented by the authors can be an alter-
native to the use of CAD/CAM systems.

Fig. 1. 
Silicone impression in 
the open-tray technique

Fig. 2. 
Functional impression
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Fig. 5. 
The plaster model of the 
mandible with milled con-
necting elements

Fig. 3. 
Models in the semi-
adjustable articulator

Fig. 4. 
The plaster model of the 
mandible with standard 
connecting elements
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Fig. 7. 
Restoration supra-
structure with PFM

Fig. 8. 
Restoration supra-
structure with PFM

Fig. 6. 
Prosthetic restora-
tion suprastructure
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Fig. 9. 
Restoration supras-
tructure with PFM

2. Further research is needed on the presented 
method especially as far as the use of tempo-
rary cement is concerned. 
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