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Abstract

Purpose: Current paper aims to describe a simple technique used for the fixation of the screws of a customized
implant via a universal screw driver (BoneTrust® Easy Screw according to Dr. Bayer, Medical Instinct®, GmbH, Germany)
to simplify the surgical placement of the customized implants.

Methods: The insertion of the drilling screws for the retention of the implant with angulated handpiece into the
palatinal region or zygomatic buttress were performed with universal screw driver.

Results: The retention screws could be inserted with a proper angulation without interfering with the surrounding
tissues. The technique described herein has significantly simplified the surgical intervention.

Conclusion: The insertion of the drilling screws for the retention of the implant with angulated handpiece into
the palatinal region or zygomatic buttress could be challenging, thus the anatomical structures and the insufficient
length of the handpiece could interfere with the placement of the screw with a proper angulation. This problem
could be easily managed with the use of universal screw driver.

Introduction

Atrophy of the edentulous jaws, which mostly neces-
sitates a vertical and/or horizontal augmentation of the
alveolar ridge to allow a dental implant rehabilitation,
present one of the main challenges in the daily dental
practice. Moreover, the diversity of these defects urges
the clinician to seek and precisely perform patient-spe-
cific-solutions to reclaim an anatomically appropriate
implant recipient site.
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Despite the fact that novel guided bone regeneration
techniques via the use of different volume-stable bone
substitutes and/or stabilizing systems such as titanium-
reinforced ePTFE membranes could offer many clinical
solutions, the reconstruction of a completely edentu-
lous alveolar ridge or excessive defects of the jaws as
a result of ablative surgeries or trauma are not man-
ageable without using particulate or block autogenous
bone grafts. However, due to the possible anatomi-
cal and morphological complexity of the jaws, Euro-
pean Association of Dental implantologists developed
a therapy-centered defect classification (The Cologne
Classification of Alveolar Ridge Defects-CCARD)
and a chart of recommendation of different therapy
techniques for the respective defect class [1]. Briefly,
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CCARD uses three- part codes to describe the effect of
the alveolar ridge as comprehensively as possible with a
view to existing therapeutic options and describes each
defect by a single defect code consisting of letters and
numbers:

Part 1: Orientation of the defect

h: horizontal

V: vertical

C: combined

S (or +S): sinus area

Part 2: Reconstruction needs associated with the defect

1. low: <4 mm
2. medium: 4—8 mm

3. high:>8 mm)

Part 3: Relation of augmentation and defect region
i: internal, inside the contour

e: external, outside the ridge contour

According to this classification, the bony reconstruc-
tion of the vertical and combined defects inside the max-
illomandibular ridge contour greater than 4 mm and
defects outside the maxillomandibular ridge contour
require the use of bone blocks or the performance of a
distraction osteogenesis. However, it is very well known
that obtaining an autologous bone graft requires a sec-
ond surgical intervention and is still associated with the
risk donor site morbidity. Additionally, the duration of
the treatment is another fact to discuss thus an implant
insertion could be performed at least 4 to 6 months after
augmentation with autologous bone grafts [2]. Despite
comprehensive surgical and prosthetic guidelines and
developments in materials sciences [3], there is an ongo-
ing need for minimal invasive, timesaving, and case-spe-
cific solutions in the dental management of patients with
bony defects of the jaws.

The idea of prosthetic rehabilitation of edentulous jaws
by using subperiostally placed implants is not a novel
treatment modality [4]. However, within the last decade,
thanks to the advancements in the 3D printing and dental
digital workflow technologies, prefabrication of custom-
ized subperiostal implants has gained their popularity in
the management of patients with severe atrophied jaws. It
has been estimated that more than 450 patients received
a prosthetic rehabilitation with the use of customized
subperiostal implants produced by selective laser melting
until now [5].

Despite their advantages such as [5].;
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+ A perfect adaptation of the implant surface to the
load bearing segments of the jaws which also enables
immediate functional loading

+ Avoiding the need for a second surgical interven-
tion both in guided tissue regeneration and autolo-
gous bone augmentation procedures

+ Obviating the donor site morbidity secondary to
autologous bone graft harvesting,

biological complications such as recurrent infections
and mechanical problems such as fractures of both
implant and prosthetic components were reported [6].
Additionally, the surgical procedure requires advanced
surgical skills due to the difficulties regarding the place-
ment of the over-sized mono-block implant onto the
recipient site or insertion of the fixation screws into the
ascending zygomatic buttress (Fig. 1) through an overly
extended intraoral incision.

Current paper aims to describe a simple technique used
for the fixation of the screws of a customized implant via
a universal screw driver (BoneTrust® Easy Screw accord-
ing to Dr. Bayer, Medical Instinct®, GmbH, Germany)
to simplify the surgical placement of the customized
implants.

Fig. 1 The placement of the over-sized implant requires an overly
extended intraoral incision
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Technical note

A custom-made grade V titanium implant (BoneEasy®,
Ovar, Portugal) has been manufactured by laser sinter-
ing (SLM/ Selective Laser Melting) technology accord-
ing to the DICOM files from computed tomography by
using computer aided design and segmentation software
(Fig. 2). The surgery was performed under local anesthe-
sia and midazolam sedation. A crestal incision was made
in the edentulous extremely atrophied maxilla, connected
by two deep releasing incisions, mesially and distally.
Subsequently, an extended full-thickness flap was raised
to make the bone clearly visible where the custom-made
implant was to be placed. (Fig. 3a) To obtain a perfect
adaptation of the implant and eliminate the undercuts, a
surgical ostectomy guide was used (Fig. 3b) The implant
was removed from its sterile packaging and placed on the
residual bone (Fig. 3c). After the position was checked,
the implant has been fixed onto the predetermined area
with insertion of mini screws, which could be easily
placed with BoneTrust® Easy Screw (Medical Instinct®,

P

Fig. 2 View of the custom-made grade V titanium implant
(BoneEasy.®, Ovar, Portugal) manufactured by laser sintering (SLM)
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Deutschland, GmbH) (Figs. 4, 5 and 6) The postopera-
tive panoramic view showed the proper placement of
the screws and the implant (Fig. 7). A provisional acrylic
prosthesis (Fig. 8) were mounted in 6 h postoperatively
on the multi-unit abutments (Fig. 9 a and b).

Discussion
According to the manufacturer’s guideline, the ergonom-
ically designed and universally applicable BoneTrust®
Easy Screw facilitates the manual screwing in of implants
in the anterior area of the jaws thanks to its axis-opti-
mized positioning. Especially in the maxilla, whereas
a bone type of D3 or D4 exists, all common instru-
ments from the pilot drill to the carrier required for the
implant insertion can be mounted on the screw driver
which enables a complete manual work-flow. This proto-
col might be more comfortable for the patient, thus the
need for cooling via an external irrigation could be aban-
doned. In addition, the screw driver could allow to col-
lect the bone chips accumulated on the drill for a possible
augmentation.

A severe bone atrophy which necessitates an autolo-
gous bone augmentation for implant insertion can be
difficult in elderly or in patients with compromised

packaging and placed on the residual bone

Fig. 3 a. An extended full-thickness flap was raised to make the bone tissue clearly visible where the custom-made implant was to be placed.
B.To obtain a perfect adaptation and eliminate the undercuts, a surgical ostectomy guide was used. ¢. The implant was removed from its sterile
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Fig. 6 Fixation of the implant with insertion of mini screws, which
could be easily placed with “BoneTrust® Easy Screw” thanks to its
ability of axis-optimization

Fig. 7 The postoperative panoramic view showed the proper
placement of the screws and the implant

Fig. 8 The provisional acrylic prosthesis

general health status. Moreover, a further surgical
intervention for re-augmentation could be rejected
by the patient after a failure of an augmentation. In
these cases, subperiosteal implants may be an alter-
native, due to the digital revolution and the advent of
modern digital technologies in dentistry [5, 7, 8]. 3D
printing and in particular direct metal laser sintering
(DMLS) allows fabrication of custom-made meshes
and even implants perfectly adapted to the patient’s
specific anatomy. However, the insertion of the drilling
screws for the retention of the implant with angulated
handpiece into the palatinal region or zygomatic but-
tress could be challenging, thus the anatomical struc-
tures and the insufficient length of the handpiece could
interfere with the placement of the screw with a proper
angulation. This problem could be easily managed with
the use of universal screw driver due to its ability of
axis-optimization.
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Fig. 9 a and b. The prothesis was mounted after 6 h on the multi-unit abutments

Conclusion

The universal tool “BoneTrust® Easy Screw” which is
compatible with almost all implant systems and could be
used from thread cutting through implant insertion to
screwing of prosthetic components is yet entrusted with
the fixation of customized novel subperiostal implants.

Abbreviations
DICOM: Digital Imaging and Communications in Medicine; DMSL: Direct metal
laser sintering; SLM: Selective Laser Melting.
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