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Use of a 3-Dimensional Custom-Made
Porous Titanium Prosthesis for

Mandibular Body Reconstruction With
Prosthetic Dental Rehabilitation and

Lipofilling
Gaoussou Tour�e, MD, PhD, FEBOMFS,* and Emmanuel Gouet, DDSy
Reconstruction of mandibular substance loss by a free flap is a widely used technique. This technique suf-

fers from several disadvantages, including the presence of a second intervention site and a substantial fre-

quency of complications. We have undertaken a custom-made 3-dimensional reconstruction (using

computer-aided design and manufacturing) with prosthetic dental rehabilitation and esthetic improve-

ment by lipomodeling of the face. A 50-year-old woman presented with a massive recurrence of an amelo-

blastoma of the right hemimandible. A cervical approach was used to resect the mandible well away from

the tumor site. In light of her refusal to undergo reconstruction by a fibula free flap, reconstruction was
performed using a custom-made porous titanium device with dental prosthetic rehabilitation, followed

by lipomodeling of the face. The reconstruction was achieved without the occurrence of any complica-

tions. The implant-supported prosthetic dental implantation and the lipofilling resulted in functionally

and esthetically satisfactory outcomes. Three-dimensional mandibular reconstruction with a custom-

made porous titanium device and lipofilling yielded satisfactory results. Fitting of the dental prosthesis

was undertaken at an early stage as it did not require osseointegration, although there was a need to over-

come difficulties linked with the seal and the stability of the dental prosthesis and titanium support. The

duration of patient follow-up was 18 months.
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Free flaps in mandibular reconstruction have been

tried and tested, and they are considered the stan-

dard for mandibular reconstruction.1,2 However, in

the case of contraindications or refusal by the

patient, we believe that 3-dimensional (3D) recon-

struction with custom-made porous titanium offers

a suitable solution. It fits with the notion of therapeu-
tic deflation, which favors implementation of an

effective treatment with a minimum number of com-

plications.

Mandibular reconstructions by osteo-

musculocutaneous free flaps exhibit a substantial de-
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gree of morbidity and necessitate creation of a second

surgical site, and complications are not uncommon.1,3

It strikes us that seeking a functional and esthetic

alternative is presently a high priority. We describe

an example of reconstruction with a custom-made

porous titanium plate, with dental rehabilitation using

an implant-supported prosthesis and improvement of
the esthetic appearance by lipofilling.

Report of Case

A 50-year-old female patient, who was employed

by a banking agency and an avid runner, presented
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with a massive recurrence of an ameloblastoma at the

level of the right-side angle of the mandible that

extended to the ramus and the mandibular body on

the same side. The patient was operated on twice,

with an interval of 1 year, before it was decided to

perform a mandibular resection. These 2 interven-

tions consisted of curettage of the tumor cavity

down to the presumably healthy bone tissue. The pa-
tient had insulin-dependent diabetes and mental

depression. These pathologic conditions were medi-

cally well controlled. The patient refused to be

treated by a fibula free flap. We therefore provided

treatment by a mandibular resection in the healthy

areas, followed by reconstruction using a custom-

made 3D device made of porous titanium with dental

prosthetic rehabilitation.
The treatment was provided in accordance with the

ethical principles of our hospital and the World Medi-

cal Association Declaration of Helsinki. This case

report was written according to the Surgical Case

Report (SCARE) guidelines for surgical case reports.

A 3D reconstruction was made based on thin sub-

millimeter tomodensitometric sections. The cutting

guides and custom-made 3D entity weremanufactured
by Materialise (Leuven, Belgium) using Mimics

medical software via computer-aided design and

manufacturing (CAD-CAM) with sites intended for

healing abutments, followed by the implant-

supported prosthesis (Fig 1).

Exeresis of the tumor and fitting of the custom-made

titanium plate to replace the resected mandibular

segment were performed by a cervical approach.
The cutting guides were attached based on the previ-

ously defined landmarks at the level of the right

mandibular condyle and the symphyseal region. The

mandibular resection was performed using a power

tool. The predrilled holes were made at the same

time with 1.5-mm-diameter drill bits. The plate was

then held in place by 2-mm-diameter screws.

Two healing abutments were joined to the porous
titanium prosthesis replacing the mandible. The

implant-supported dental prostheses were manufac-

tured and fitted to the porous titanium support

8 weeks after the surgical procedure.

The prosthetic fitting was carried out 1 month after

the operation, after the soft tissues had healed. Thus,

the implant-supported prosthesis rested on implants

and fixtures inserted in the titanium epithesis. The im-
plants were secured with screws torqued to 30 N-cm

in the sites made for this purpose in the porous tita-

nium, created during the digital planning. The im-

plants were provided by the manufacturer of the

plate (Materialise) to maximize the compatibility and

the tightness of the seal.
The first prosthetic stage (Fig 2) consisted of a pri-

mary impression of the maxillary and mandibular

arches. On the basis of the treated models, the pros-

thesis laboratory devised a customized impression

tray for the pick-up impression, the purpose of which

was to accurately record the position of the implants at

the tooth-free site in relation to the teeth of themandib-

ular arch. The direct impression technique was used,
by which the transfer of the impression for recording

the position of the implant remains aligned with the

impression tray on its removal. The pick-up–type trans-

fers (captured and removed in the impressionmaterial)

were screw retained on the implant. Their positioning

was monitored radiologically. The material for the

impression had excellent stability and detail reproduc-

tion properties (Impregum Super Quick Polyether
Impression; 3M France, Cergy, France).

The plaster model derived from this impression re-

produced the mucosal surfaces; the morphology of

the teeth present; the hexagonal connection of the

implants, as well as their relative positions; and the

intra-implant screw axis. We also made a conventional

alginate impression of the opposing arch, as well as re-

cordings of the existing interdental spacing, using a
maximal intercuspal bite registration.

Unfastening of the implants and fixtures took place

at the same time as the healing abutments during this

prosthetic phase. Theywere put back in and tightened

to the torque level recommended by themanufacturer.

The prosthetic option that was retained consisted of

2 metallic crowns (Fig 3) joined directly by screw

retention on the implants with parallel implant
sites. Twelve months postoperatively, to improve the

esthetic appearance, fat harvested from the internal

side of the left thighwas injected to correct the depres-

sion of the right half of the face (Fig 3).
Results

The cervical surgical approach and the installation

of the mandibular replacement prosthesis took place

without any hurdles. The hospitalization lasted
3 days. No surgical complications were noted. The

morphologic, esthetic, and functional outcomes

were satisfactory 10 months postoperatively. The

CAD-CAM process allowed us to fabricate a custom-

ized device. The patient was seen once a week in

the first postoperative month and then twice a month

over the next 2 months, followed by once a month.

There was no periodontal treatment.
Unfastening of the healing abutments was followed

by a transitory right perimandibular serous effusion

that dissipated after they were tightly refastened.

Although the esthetic appearance was adequate, after



FIGURE 1. A-F, Mandibular tumor (ameloblastoma): 3-dimensional simulation, cutting guides, placement of titanium pins simulating posi-
tioning of healing abutments, and morphologic appearance at end of intervention.
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clinical evaluation, the right jugal depression was over-

corrected by autologous fat, as the patient requested.
Discussion

There is precedent for replacement of the mandible

by 3D reconstruction with titanium.4 Dental pros-
thetic rehabilitation and lipofilling allow functional

and esthetic reconstruction.
Our clinical case illustrates the specific difficulties

for oral implant–prosthetic rehabilitation on the epi-

thesis.5-7 The main problem encountered was the

unfastening of the implants and fixtures at the same

time as the healing abutments during this prosthetic



FIGURE 2. A-F, Prosthetic phase from taking of impression to appearance of dental prosthesis in mouth and in occlusion. F2, is a sign for the
prosthesis laboratory to classify the manufactured elements.
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phase. The choice of dental prosthetic rehabilitation

required emergence of the implants in the oral

cavity, which is a particularly septic environment.

Unlike devices that are entirely buried, this feature

provides an entry route for possible secondary

contamination of the epithesis.
The positioning of the implant sites within the epi-

thesis was decided during the digital planning process.

The available prosthetic space was increased after the

operation with 2 key consequences. The prosthesis

occupied a substantial portion of the space provided
by the loss of substance consequent to the hemimandi-

bulectomy, and this was not entirely compensated for

by the epithesis. This unusual increase in the height of

the crowns exposed the implant-prosthetic rehabilita-

tion to mechanical risk as a result of occlusal func-

tional forces exerted on a crown-implant complex
for which the ratio of the heights is increased. The

biomechanical behavior of this type of device is still

unknown.5-7

The absence of a combined vestibule at the height of

the crowns makes access difficult for instruments for



FIGURE 3. Postoperative images. A, Replacement device made of 3-dimensional porous titanium. A, anterior; FAR, forward anterior right; H,
high; R, Right (side).(Fig 3 continued on next page.)
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hygienic purposes. The hexagonal external implant

connection is characterized by its lack of a seal, weak-

ness of mechanical retention, and difficulty with esti-

mating adequate adjustment of the transfers or of the
prosthetic items during their insertion.

The neck of the implant emerged under themucosal

layers, which made handling of the prosthetic fitting

difficult and increased the risk of contamination or a

lesion of the mucosal mounting, which led to a tran-

sient submandibular effusion in our patient. The pro-

tocol for screw restraint of the implant via an

implant holder required numerous items, which
constituted a degree of surgical discomfort.

The manufacturer (Materialise) provided the fix-

tures but none of the items earmarked for the impres-

sion and for the prosthetic work. A recourse to

compatible implant systems does not guarantee a
suitable assembly on the fixtures (eg, the length of

the screws constituted an obstacle for fully fastening

on the crowns). Our analysis of the difficulties encoun-

tered and exposed in the literature, referring to studies
conducted on osseointegrated implants,5-7 leads to the

suggestion of changes in the conception of the fixture

that ought to offer better anchorage at its site with a

more retentive screw thread, a fixture with a more

substantial diameter, a transmucosal implant neck to

avoid possible bacterial contamination during

unfastening and refastening of submucosal

prosthetic parts,7 and an oversized external hexagonal
connection relative to conventional standards with a

better resistance to lateral forces on implant-

prosthetic rehabilitations of such height.

In terms of function, the patient was able to open

her mouth quite well, which allowed for proper



FIGURE 3 (cont’d). B, Installation of healing abutments. C, Dental prostheses in place on porous titanium. L, left (side).(Fig 3 continued on
next page.)
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FIGURE 3 (cont’d). D, Overcorrection by lipofilling.(Fig 3 continued on next page.)
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FIGURE 3 (cont’d). E, F, Filling around porous titanium.
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nutrition and adequate oral hygiene. Chewing soft

foods was easy and painless. The patient had resumed

her job without her physical appearance affecting con-

tact with clients.

The soft tissues surrounding a dental implant consti-

tute a superficial barrier that protects the underlying

tissues, ensuring durability of the treatment. A healthy

and stable mucosa surrounding the implant is indis-
pensable for success and durability of the osseointe-

gration of the implant and depends on healing and

maintenance of the peripheral soft tissues.8-10

The clinical model we have presented is character-

ized by the absence of osseointegration because the

bone is replaced by titanium. For the mucosa sur-

rounding the implant to be effective as an antibacterial

barrier, preservation of the quality and stability of this
biological junction appears to be indispensable. This

requirement is ensured by applying oral hygiene mea-

sures and rigorous, regular, extended monitoring, as

well as by reducing the risk of bacterial infiltration

linked with the device.
Nonetheless, aside from the technical difficulties,

the multidisciplinary treatment of the patient by a sur-

gical and then prosthetic process planned upstream of

the hemimandibulectomy ensured a functional pros-

thetic rehabilitation. This promoted the psychological

approach, and cooperation by the patient was

enhanced. A rigorous oral-dental follow-up appears in-

dispensible for longevity of these devices and allows
for re-evaluation of the altered state of chewing.

CAD-CAM and 3D printing are increasingly part of the

therapeutic arsenal in maxillofacial surgery. This type of

reconstruction is straightforward, fast, and reliable.

Dental prosthetic rehabilitation is possible and can take

place at an early stage as it does not require an osseointe-

gration phase.
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