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Introduction
ndosteal implants are widely used in the treatment the maxilla. In contrast, short implants, alveolar crest ex-
of complete edentulism. Conditions like advanced pansion, nerve lateralization, and block graft applications
bone resorption and poor bone quality may pre- can be preferred in the mandible [1-4]. The new genera-
clude traditional implant applications. In such cases, ad- tion of custom-made subperiosteal implants has become
vanced surgical methods such as sinus lifting, zygoma more common in recent years and appears as an alterna-
implants, and guided bone regeneration can be used in tive to all these advanced surgical methods [5]. Subperi-
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implants are custom-made implants covered with a
full-thickness mucoperiosteal flap placed under the
periosteum, in contact with the bone, and fixed to the
bone with fixation screws [6]. Personally designed sub-
periosteal implants produced using additive manufac-
turing technology. They can be applied to the patient in
four stages: design, production, surgery, and prosthetic
procedures. Before proceeding to the design phase, the
tomography from the patient with the large FOV area
is transferred to the design program in DICOM for-
mat. After the patient is modeled in 3D using the ob-
tained STL data, the design of subperiosteal implants
can be started. The implants’ durability, stress, and fa-
tigue resistance are tested using finite element analysis.
As aresult of the finite element analysis, the designs are
reviewed, and an ideal design is shared with the spe-
cialists performing the surgical and prosthetic proce-
dures. Suppose specialists desire additional abutments,
replacement of fixation screws due to surgical difficulty,
or changes in the distance to anatomical points. These
are transferred to the models, and the finite element
analysis is repeated. With the approval of the special-
ists, the production phase is started. After production,
the implants are sent for sterilization. Prosthetic de-
sign and production can be done with subperiosteal
implants or after surgery using multi-unit abutments
in the mouth. The simultaneous prosthetic and surgical
design production allows the prosthesis to be loaded
without needing post-surgical impressions. Howev-
er, the slightest change in the surgically applied sub-
periosteal implants’ position may cause the prosthesis
not to fit correctly or be placed under stress. The most
common complications in subperiosteal implants are
gingival opening on the implant surface, inflammation,
infection, fistula formation, and implant mobility [7,8].

Case Description and Results

A 60-year-old male patient was applied to us with
the complaint of complete edentulism. The patient had
no systemic disease other than Hepatitis B in his anam-
nesis. The tomographic evaluation determined enough
bone to place endosteal implants in the maxilla. How-
ever, the bone height is insufficient in the posterior
region of the mandible for placing traditional den-
tal implants. Eight endosteal implants in the maxilla
and two subperiosteal implants in the mandible were
planned for the patient. We followed the “Principles of
the Helsinki Declaration,” and an “informed consent
form” was obtained from the patient. Maxillary surgery
and prosthetic treatment were given priority to our pa-
tients who wanted to avoid being toothless for a long
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time for professional reasons. Under local anesthesia,
eight intraosseous implants were placed in the maxil-
la, and the area was sutured. After the 3-month osse-
ointegration process, a controlling x-ray was taken, and
the healing caps of the implants were performed with
minor surgery under local anesthesia. A healthy gingi-
val form was expected for one week, and the maxillary
implants took open impression posts. The total pros-
thesis impression was taken from the mandible. After
12 zirconia teeth in the maxilla and a total prosthesis
in the mandible, the patient was put on hold for sub-
periosteal implant design and production. The position
and measurement designs of subperiosteal implants are
decided according to the zirconia crowns in the maxil-
la. During the design phase, the distance to anatomical
structures such as the mental foramen and mandibular
canal was planned to be at least 2mm (Figure 1 a,b).

Since the mandible has a compact structure and to
avoid stress or incompatibility in the prostheses to be
made on it due to the positioning in the surgical ap-
plication, it was planned to perform the surgical and
prosthetic phases independently of each other. After
the design of the subperiosteal implants was approved,
the production phase started. After three weeks, we
received the subperiosteal implants, 3D printed mod-
els, and fixation screws with the instructions. In the
procedure performed under general anesthesia, the
full-thickness mucoperiosteal flap was removed, and
both the buccal and lingual flaps were released for com-
fortable screwing. Milling and screwing using a low-
speed handpick was performed in the vestibule and
lingual region, and subperiosteal implants were fixed
to the mandible (Figure 2 a,b,c). Suturing was com-
pleted so that the multiunit abutments remained in the
mouth. The prosthetic phase was started two days after
the surgical procedure. When beginning the prosthetic
rehabilitation of the subperiosteal implants, impression
posts were placed on the multiunit heads in the first
stage. Impressions were taken with the double mixing
impression method with C-type silicone polymerized
by condensation. The laboratory splinted the impres-
sion pieces with acrylic (Figure 3a) on the prepared
model (Figure 3b) and returned them. After the intra-
oral fit was checked, the left posterior impression post
did not fit. The acrylic base was divided with a steel
separating disc, placed in the mouth, and bonded again
with acrylic. The last impression was taken with type
A impression paste, an additional silicone impression
paste. The passive compatibility of the metal substruc-
ture sent from the laboratory was checked, and it was
seen that there was no problem (Figure 3c). The occlu-
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sion of the teeth was adjusted in the final fitting and
sent for polishing. The final prosthesis was fixed in the
mouth at the torque values determined by the company
(30Ncm), and the screw gaps were closed with com-
posite fillings (Figure 3d). The 6-month postoperative
controls of our patient were performed by radiographic
and intraoral examination, and no complications were

observed (Figure 4).

Figure 1. a) Design of the subperiosteal implant and
the probable prosthesis frontal view b) Lingual view of

the design.

Figure 2. a) View of the fixed subperiosteal implant on
the right side of the mandible. b) View of the fixed sub-
periosteal implant on the left side of the mandible. ¢)
View of both fixed subperiosteal implants.

Figure 3. a) Splinted the impression pieces with acrylic.

b) Model prepared after impression. ¢) Metal frame-
work d) Final intraoral situation after prosthetic treat-
ment.

Figure 4. Post-operative 6th-month control X-ray.

Discussion

Subperiosteal implants can be an alternative to
advanced surgical methods in cases that prevent the
application of traditional intraosseous implants [9].
Subperiosteal implants, successfully applied in both
the maxilla and mandible, can also be used together
with intraosseous implants, as in our case [5,10,11]. Al-
though the high cost of production seems to be a dis-
advantage, some studies have shown that the chance of
success is higher than in advanced surgical procedures
with similar expenses [11]. It is estimated that the cost
will decrease with increased production centers.

Subperiosteal implants’ design, manufacturing,
surgery, and prosthetic procedures require high preci-
sion. The quality of the tomography obtained from the
patient before the design phase and the ability to ob-
serve the maxilla and mandible on the same tomogra-
phy (wide FOV area) are essential to ensure occlusion.
Attention to anatomical structures during the design
phase will also prevent possible complications. During
the surgical procedure’s milling and screw fixation
phases, the surrounding tissues should be protected,
work should be performed in a clean area, and lighting
should be intense [12,13].No resorption or mobility of
the implants was detected in the 6th-month post-op-
erative control of our complete edentulous case, which
was rehabilitated using traditionally used intra-bone
implants in the maxilla and subperiosteal implants in
the mandible. No complications were encountered in
the maxillary and mandibular prostheses.

Conclusion

With the development of three-dimensional tech-
nologies, subperiosteal implant applications are be-
coming widespread. Subperiosteal implants and in-
tra-osseous implants can be successfully used together
in different jaws. One of the essential advantages of the
system is that it provides fixed prosthetic treatment, es-
pecially in jaws with advanced bone atrophy. Correct
case selection and appropriate surgical and prosthetic
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treatment will increase success. Many cases and finite

element analyses must be performed to reveal possible

complications.
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