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The selective laser melting technology is an additive digital method that permits produ-
cing metal frameworks for removable partial dentures. The existing literature has compa-
red this technique with the classic technique in terms of precision, quality of fit, and
function. This work describes a clinical case of a metal framework produced by the selec-
tive laser melting technique in a patient rehabilitated with a removable partial denture.
No adjustments were required when the metal framework was inserted, showing good
adaptation and stability to the abutment teeth and surrounding tissues. Further studies
are necessary for a significant assessment of this technique’s clinical applicability. (Rev
Port Estomatol Med Dent Cir Maxilofac. 2021;62(2):109-113)
© 2021 Sociedade Portuguesa de Estomatologia e Medicina Dentaria.
Publicado por SPEMD. Este é um artigo Open Access sob uma licenga CC BY-NC-ND
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Esqueleto metalico de prétese parcial removivel produzido
por tecnologia Selective Laser Melting — Caso clinico

RESUMO

Palavras-chave:
Computer-Aided Design
Computer Aided Manufacturing
Estrutura metalica

Prétese parcial removivel
Selective laser melting

* Corresponding author.

A tecnologia selective laser melting é um método digital aditivo que permite a produgao
de estruturas metalicas para préteses dentdrias parciais removiveis. Esta técnica tem
sido comparada na literatura existente com a técnica cldssica, em termos de preciséo,
qualidade de ajuste e funcgdo. O presente trabalho descreve um caso clinico de estru-
tura metdlica produzida pela técnica selective laser melting num paciente reabilitado
com proéteses dentdrias parciais removiveis. Ndo foram necessdrios ajustes quando a
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estrutura metalica foi inserida, mostrando boa estabilidade e adaptagdo aos dentes
pilares e aos tecidos circundantes. Mais estudos sdo necessarios para poder avaliar

com significdncia a aplicabilidade clinica dessa técnica. (Rev Port Estomatol Med Dent
Cir Maxilofac. 2021;62(2):109-113)
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Introduction

Computer-aided design and computer-aided manufacturing
(CAD/CAM) technology became one of the most important de-
velopments in the dental field in the 21st century,'** and pre-
sents several advantages over traditional methods. The main
advantages are reducing the time and intermediary steps of the
manufacturing process of prosthetic rehabilitation and reducing
the material lost in the intermediary steps as waxing, investing,
and casting. Other great advantages are human error elimina-
tion and the accuracy guaranteed by the CAD software.>>®

The CAM digital technologies can be divided into two
methods: subtractive or additive.> The subtractive method
consists of reducing the framework from a block to the final
shape designed by the CAD, and this process can be done by
spark erosion or milling techniques.* The additive methods
consist of adding material and can be further divided into SLA
(stereolithography), DLP (digital light projection), PolyJjet / Pro-
Jet (jet printing), SLM (selective laser melting), SLS (selective
laser sintering), and DLMS (direct laser metal sintering).> The
SLM technology is already applied in the production of metal
frameworks for removable partial dentures (RPDs).? This tech-
nology creates three-dimensional metal parts using a laser
that melts metal powder layer by layer according to the CAD
instructions.>® The SLM technique’s effectiveness in terms of
precision, quality of fit, and function is comparable to the
frameworks produced by the classic method.® However, there
are few in vitro and in vivo studies evaluating the SLM tech-
nology.>’ Thus, the objective of the present work is to describe
a clinical case evaluating the effectiveness of metal frame-
works produced with SLM.

Case report

A 74-year-old female patient, systemically healthy, presented
at the Faculty of Dental Medicine, University of Lisbon. The
primary reason for the dental appointment was to rehabili-
tate the lower arch after having already undergone a well-
-adapted superior rehabilitation without complaints. The pa-
tient presented a Kennedy Class I (Figure 1). The treatment
plan, for economic reasons, was a mandibular RPD replacing
teeth 37, 36, 35, 45, 46, and 47.

Firstly, both maxillary and mandibular alginate prelimi-
nary impressions were taken with an irreversible hydrocol-
loid impression material (Turboprint, R&S) and poured with
dental stone Type III (Ventura Stone, Madespa) to obtain di-
agnostic casts. The mandibular cast was surveyed to deter-

mine the location of teeth undercuts and guide plans, allow-
ing the correct metal framework design with the lingual bar
being the most suitable as the major connector. Dental
preparations were performed following the design outlined
on the diagnostic cast to produce guide planes in teeth 34
and 44, occlusal rests in teeth 34 and 44, and cingulum rests
in teeth 33 and 43.

After the dental preparations, a definitive impression was
performed with the customized tray in alginate (Turboprint,
R&S), as well as a preliminary registration with wax occlusal
rim (Metrowax) (Figure 2). This impression was poured (Type
111, Ventura Stone, Madespa) to obtain the master cast. The
master casts were then scanned (D700 3D scanner, 3shape,
Denmark), and the metal framework was digitally drawn (Phi-
bo developed by 3shape, Barcelona). The software used has
tools similar to those of physical sculpting and enables work-
ing in a manner that mimics that of the conventional techni-
cian working in the laboratory, finding the best insertion path
(Figure 3). The design used in this case is shown in Figure 4.

The next step included building the RPD framework on the
SLM machine (EOS GmbH, Phibo, Barcelona) with a cobalt-
-chromium alloy powder. Firstly, adequate supports had to be
created to provide a firm base for the part to be built onto while
separating it from the substrate plate. Because the supports
need to be removed with tools, the part was oriented so that
the supports avoided the RPD’s fitting surface and, thus, the
resultant framework would not be affected or damaged by the
supports or their removal. The framework was finished and
polished using traditional dental laboratory procedures.

Figure 1. Initial intra-oral photography.
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Figure 2. Final impression in irreversible hydrocolloid
impression material.

Figure 4. Saddle, major connector, and claps placement.

Subsequently, the intraoral metal framework try-in was
performed. The framework proved to have an excellent fit in
the patient’s cast (Figure 5). When tested intraorally, the frame-
work was passive and stable, adapted well to hard and soft
tissues, and no occlusal adjustments were necessary. The wax
occlusal rim (Metrowax) was placed on the edentulous regions
of the framework, and an interocclusal record was made. Both
maxillary and mandibular casts were mounted on an articu-
lator (Asa, 5010), and artificial teeth (Stein Vit, New Stetic) were
arranged (Figure 6). After the try-in, the RPD was processed
with heat-curing acrylic resin (Probase Hot, Ivoclar Vivadent)
and delivered to the patient with proper care instructions (Fig-
ures 7, 8,9 and 10).

At the post-insertion appointment, the patient did not
have any complaints regarding the prosthetic adaptation. The
clinical case had a follow-up of 2 years, during which the pa-
tient was checked every 6 months with oral hygienist and den-
tist control appointments, including observation of oral soft
and hard tissues, teeth, and prosthetic rehabilitation.

Figure 5. Metal framework.

Figure 6. Teeth arrangement.
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Figure 7. Mandibular occlusal view.

Figure 8. Frontal view.

Discussion and Conclusions

The present work describes the clinical and lab steps of the
fabrication of an RPD whose metal framework was obtained
through the SLM technique. This technique was less time-
and material-consuming and reduced the risk of human er-
ror. The metal framework had a correct settling, and no
changes in the structure were required. These results are sim-
ilar to those of Hussein & Hussein and Mansour et al., safe-
guarding that the former used the SLM technique and the
second used the SLA technique.»®

The SLM technique has the key advantage of directly pro-
ducing high-precision metal components in their full density,’
which contributes to the excellent mechanical properties of
the metal framework produced compared with the ones pro-
duced by traditional methods.”'° One of these properties is the

Figure 9. Right buccal view.

Figure 10. Left buccal view.

increased resistance to distortion, which can lead to favorable
occlusal force distribution among the remaining teeth and
supporting tissues. Other advantages are the reduced man-
ufacturing time, the automatic behavior of the technique,
which reduces human error,”'%!* and the possibility of recy-
cling the remaining unprocessed metal powder to prevent
material waste.'® Nonetheless, the laboratory technician re-
quires skill, knowledge, and expensive equipment to apply this
technique, and there are still gaps in this area.?

The conventional technique - the lost wax technique, is
still the gold standard, but it is time-consuming, requires mul-
tiple steps, and is technique-sensitive.»° On the other hand,
there are still few clinical studies reporting the clinical appli-
cation, passivity, efficacy, and longevity of the SLM technique.
Therefore, further studies on the clinical results obtained with
this technique are needed, especially in cases of more complex
structures. -1
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The present clinical case study aimed to describe the ef-
fectiveness of the SLM technique in producing a Cr-Co metal
framework of a mandibular RPD. No adjustments were re-
quired when the metal framework was inserted, showing good
stability and adaptation to the abutment teeth and surround-
ing tissues. More experimental and clinical studies are needed
to evaluate this technique. Also, additional studies are needed
to compare RPD frameworks fabricated by conventional, mill-
ing and SLM technique.’®
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