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1. Abstract

The design of short and extra-short dental implants has evolved to
increase their survival rates and reduce levels of bone loss. This
case report describes successful rehabilitations of atrophic pos-
terior mandibles using digital workflow for new extra-short and
short implants, with one year of follow-up. Two patients with bone
height limitations were rehabilitated using extra short and short
implants (4 and 5 mm in length) in the posterior mandible. Af-
ter 3 months, digital workflow was used, provisional restorations
were designed and processed in a CAD/CAM. After 5 months of
surgical procedure, the final metal-ceramic restorations were de-
livered following the same digital workflow process. The patients
were followed for one-year post-surgery. The new design of extra
short and short dental implants used for the prosthetic rehabilita-
tion through digital workflow represented a favorable treatment
for atrophic posterior mandible.

2. Introduction

Rehabilitation of atrophic posterior mandible is considered a major
surgical challenge in implant dentistry. Several treatment options
have been used to vertical bone regeneration augmentation how-
ever, they can be more expensive, may have longer rehabilitation
periods and higher rate of complications and failures. A relevant
option is the implant-supported prosthesis, but commonly bone
height is insufficient in atrophic posterior mandible for implant in-
sertion. Short dental implants have been considered a predictable
alternative for longer implants in the posterior region [1-5]. Short
implant placement may reduce surgical complications, costs and
United Prime Publications. LLC., clinandmedimages.com

patient morbidity in specific clinical situations, which vertical aug-
mentation procedures are needed [1-3]. Even though short implant
survival rates and its bone loss data are controversial in literature,
short implants can be as effective as longer implants in certain
clinical situations [4]. Moderate evidence exists suggesting that
short implants perform as well as longer ones in the rehabilitation
of edentulous sites without the need for bone augmentation®. In ad-
dition, short dental implants have been demonstrated to have com-
parable survival rates to longer implants with faster, less expensive
treatment [6, 7]. An exact definition for short implants has not yet
been defined in literature [1], but a classification based on several
reports called “extra-short” for implants shorter than or equal to
6 mm and “short” for longer implants between 6 and 10 mm [8].
Furthermore, the use of digital workflow for prosthetic rehabilita-
tion has been demonstrated a faster result with greater accuracy.®
Therefore, the aim of this case report is to present two clinical
cases using digital workflow for the new design of extra-short and
short implants, with one-year of follow-up.

3. Case Presentation

Two patients were referred to ILAPEO College (Latin American
Institute of Research and Education in Dentistry, Curitiba, Brazil)
for rehabilitation in posterior mandible with implant-supported
prostheses. Cone beam computed tomography (CBCT) and pho-
tographs were obtained for diagnosis and planning purposes. A
43-year-old female (patient 1) reported complaining of missing
teeth #36, #37, #46 and #47 in regions with bone height limitation
and measurements ranging from 5.16 mm to 8.19 mm. (Figure 1).
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A 40-year-old male (patient 2) reported complaining of missing
teeth #37, #38, #47 and #48 in posterior region of the mandible
with measurements ranging from 6.45 mm to 7.46 mm. (Figure
2). Both patients were in good general health and signed the con-
sent form for the treatment authorization. The same surgical and
prosthetic protocol were applied for both patients. After infiltration
of local anesthesia and incision over the bone crest, the total flap
was raised. The site preparation sequence was performed as rec-
ommended by the manufacturer and with adequate irrigation. The
new extra-short and short implants (Helix Short Implant, Neodent,
Brazil) were placed in patient 1 (Video 1 and 2) and patient 2 (Vid-
eo 3) (Table 1). Periapical x-rays were obtained to check the cor-
rect implant positioning (Figure 3). The implants were not subject-
ed to immediate loading, and remained non-submerged, with final
abutments installation, for delayed loading. The surgery wound
was closed with simple sutures that were removed 10 days there-
after. Patients were asked to use bluem mouthwash (antimicrobial
agent with local release of oxygen (blue®m Europe, Netherlands)
for 1 minute every 8 hours, starting 24 hours post operation for
10 days thereafter. They were also instructed to use ibuprofen 600
mg every 8 hours for 3 days. After 3 months, the abutments were
removed and intraoral scanning was performed (VIRTUO VIVO®
Scanner, Dental Wings™, Canada) using the compatible scan
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bodies (Figures 4 and 5). The abutments height (Neodent, Brazil)
were checked and provisional restorations were designed within
the Dental System software (3Shape, Denmark), processed in a
computer-aided design and computer-aided manufacture (CAD/
CAM), milling machine (DMG Sauer, Germany) and cemented,
followed by occlusal adjustment. Radiographic follow-up was
also performed (Figures 6 and 7). After 5 months of the surgical
procedure, the final metal-ceramic restorations were delivered fol-
lowing the same digital workflow process. The cobalt-chromium
metal infrastructures were carried out using the CAD/CAM mill-
ing machine (DMG Sauer, Germany) and tested in-mouth. They
were then sent to the laboratory for preparation and application
of the feldspathic ceramics. The crowns were cemented to the fi-
nal abutments using RelyX U200 (3M), and they were screwed
to the implants after proper occlusal adjustment (Figures 8 and
9). The patients were followed-up clinically and radiographically
every 3 months, and no complications were observed or report-
ed during the follow-up period. At the 12-month follow-up, both
patients presented clinical and radiographic implant success, by
not presenting any pain or tenderness upon function, absence of
signs of peri-implantitis, no presence of exudate, implant stability,
complete implant osseointegration and good marginal bone-level
maintenance (<2 mm at the first year) [9,10] (Figure 10 and 11).

Figure 1: Patient 1. a) initial clinical occlusal image on the right side, b) initial clinical occlusal image on the left side, c) preoperative CBCT, showing
absence of teeth in the posterior region of the mandible. d) transversal cross-section of #47 tooth region with 6.71 mm bone height and 5.06 mm bone
thickness, e) transversal cross-section of #46 tooth region with 8.19 mm bone height and 4.08 mm bone thickness, f) transversal cross-section of #36
tooth region with 7.63 mm bone height and 4.7 mm bone thickness, g) transversal cross-section of #37 tooth region with 5.16 mm bone height and 7.92

mm bone thickness.

Table 1: Size and length of implants installed in both patient, final torque achieved and bone type in each region.

PATIENT 1 IMPLANT FINAL TORQUE BONE TYPE Lekholm & Zarb classification
Tooth 36 (#19) 4.0 x5.5mm 60N 1
Tooth 37 (#18) 5.0 x4 mm 32N [
Tooth 46 (#30) 4.0 x5.5mm 60N I
Tooth 47 (#31) 5.0x5.5mm 60N 1
PATIENT 2 IMPLANT FINAL TORQUE
Tooth 37 (#18) 5.0 x 7.0 mm 60N I
Tooth 38 (#17) 5.0x7.0 mm 20N 1
Tooth 47 (#31) 5.0x7.0 mm 32N 11
Tooth 48 (#32) 5.0 x5.0 mm 32N 11
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Figure 2: Patient 2. a) initial clinical occlusal image on the right side, b) initial clinical occlusal image on the left side, c) preoperative CBCT, showing
absence of teeth in the posterior region of the mandible, d) transversal cross-section of #48 tooth region with 7.46 mm bone height and 10.72 mm bone
thickness, e) transversal cross-section of #47 tooth region with 7.26 mm bone height and 7.01 mm bone thickness, f) transversal cross-section of #37
tooth region with 6.45 mm bone height and 8.82 mm bone thickness, g) transversal cross-section of #38 tooth region with 6.93 mm bone height and

8.73 mm bone thickness.

FIGURE 3: Immediate postsurgical panoramic and periapical x-rays. a) Immediate postsurgical panoramic x-ray patient 1, b) Immediate postsurgical
panoramic x-ray patient 2, c) Periapical x-ray of right side of patient 1, d) Periapical x-ray of right side of patient 2, e) Periapical x-ray of left side of

patient 1, f) Periapical x-ray of left side of patient 2.

Figure 4: Intraoral scanning performed in patient 1. a) Mandible image in STL, b) PLY image of the scan of the left side of the mandible, with the
scanbodies in position, ¢) PLY image of the scan of the right side of the mandible, with the scanbodies in position.
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Figure 5: Intraoral scanning performed in patient 2. a) Mandible image in STL, b) STL image of the scan of the left side of the mandible, with the
scanbodies in position, ¢) STL image of the scan of the right side of the mandible, with the scanbodies in position.

Figure 6: Provisional restorations cemented after 3 months of the surgery in patient 1. a) Right side occlusal view, b) Left side occlusal view, c) Right
side frontal view, d) Left side frontal view, e) Radiographic follow-up of left side, f) Radiographic follow-up of right side.

Figure 7: Provisional restorations cemented after 3 months of the surgery in patient 2. a) Right side occlusal view, b) Left side occlusal view, ¢) Right
side frontal view, d) Left side frontal view, e) Radiographic follow-up of left side, f) Radiographic follow-up of right side.
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Figure 8: Final metal-ceramic restorations after 5 months of the surgery in patient 1. a) Right side occlusal view, with abutments, b) Right side occlusal
view, with final metal-ceramic, c) Right side frontal view, with final metal-ceramic, d) Radiographic follow-up of right side, e) Left side occlusal view,
with the abutments, f) Left side occlusal view, with final metal-ceramic, g) Left side frontal view, with final metal-ceramic, h) Radiographic follow-up

of left side.
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Figure 9: Final metal-ceramic restorations after 5 months of the surgery in patient 2. a) Right side occlusal view, with the abutments, b) Right side
occlusal view, with final metal-ceramic, c) Right side frontal view, with final metal-ceramic, d) Radiographic follow-up of right side, e) Left side occlu-
sal view, with the abutments, f) Left side occlusal view, with final metal-ceramic, g) Left side frontal view, with final metal-ceramic, h) Radiographic

follow-up of left side.

Figure 10: Twelve moths of clinical and radiographic follow-up in patient 1 (a-h).
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Figure 11: Twelve months of clinical and radiographic follow-up in patient 2 (a-h).

4, Discussion

Short implants are considered a predictable treatment for posteri-
or mandible, by reason of reduction of treatment complexity, es-
pecially in cases that require complementary surgical procedures
[1,12]. However showed that short implants with length lower than
8 mm had lower survival rates than standard implants (higher than
8 mm length), due to reduced contact between the bone and im-
plant compared to longer implants [1]. To overcome these limita-
tions, dental implant industry has been developing new short and
extra short implants to enhance their survival rate and reduce com-
plications. In the present cases, both patients used short and extra
short implants with new designs (Helix Short Implant, Neodent,
Curitiba, Brazil), with a follow-up of one-year, presented no bio-
logical or mechanical complications being observed in this period.
These findings agree with the current literature [10-13]. These new
implants have cylindrical bodies, conical apexes and internal hexa-
gon platforms. They have an unique design with different heights
(4 to 8.5 mm) and diameters (3.75, 4, 5, 6 e 7 mm), suitable for
the maxilla and mandible (for all types of bone) with indication
to place at the gingival level. When short implant is compared to
WS Titamax implant (Neodent), short implant presents advantag-
es, such as high resistance, transmucosal collar abutment height
of 1.8 mm with smooth surface. Short implant can be indicated
for single and multiple prostheses [13], used with conventional or
digital workflow. Since it does not contain an implant driver, its
placement is easier. The operator (G.T.), who has extensive clini-
cal experience with short implants, confirmed the easy placement
and design of short implant, due to its sharp characteristic. It was
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also observed that the marginal bone level remained stable during
the follow-up period. This result corroborated with the literature,
which showed that short implants did not influence marginal bone
loss when compared to standard implants [1].

Another advantage of short implants was hydrophilic surface
treatments, physicochemical technology of Acqua (blasting + acid
etching + immersion in isotonic solution) enhance osseointegra-
tion, favoring successful rehabilitation. Recent research shows
that implants with a hydrophilic surface exhibited acceleration in
the process of osseointegration, culminating in greater secondary
stability in low-density bone than in implants with a control sur-
face [14]. Final prosthetic rehabilitation with adequate occlusal
adjustment was performed with the splinting of crowns for both
cases. This procedure was more favorable for reducing stress and
it allowed the stress to be shared between the implants [10]. Anoth-
er important factor was the distribution of occlusal contacts made
by the prosthesis in the absence of a masticatory overload. The
option to use digital workflow in these cases was to reduce treat-
ment time and optimize the workflow. Recent report showed that
the digital workflow was a reality that can be integrated into daily
dental practice, resulting in greater safety, predictability of results,
and easy use in all clinical stages [15]. CAD/CAM provides an
alternative methodology to fabricate dental prostheses, which may
minimize the misfit of the conventional laboratory work [16]. In
addition, digital workflow proved to be a favorable procedure in
rehabilitation of the posterior region of the mandible, resulting in
increased predictability of the result and patient satisfaction with
the treatment [9].
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5. Conclusion

The new design of extra short and short dental implants used for
the prosthetic rehabilitation through digital workflow presented a
successful treatment alternative for atrophic posterior mandible.
This advance in dental implant technology can allow benefits for
patients with limited bone height in their posterior regions of the
mandible. However, more data with longer follow-up are required
to provide a broad performance of the new short and extra im-
plants in atrophic posterior mandible.

6. Clinical Significance

Short implant placement may reduce surgical complications, costs,
and patient morbidity in specific clinical situations, in which ver-
tical augmentation procedures are needed. It is the first clinical
case report of implant rehabilitation in the posterior mandible with
new extra short and short implants. Use of implants with new de-
sign that allows a better locking, greater resistance, easy place-
ment, and stability of the cervical bone in this follow-up period.
However, the use of short implants requires clinical experience
and adequate training.
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