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The purpose of this stucly is to evaluate in laboratory
¿¡nimals ancl in man, vacuum rapor deposited carbon as a
coatirg for cast metallic implants fabricateil for sub-
periosteal clental implantation ancl manclibular condyle re-
placements. Subperiosteal implants are used in eclentu-
tous manclibles or maxillae to pnoviile stability for spe-
cially constructeil dentures for patients who cannot oth-
e¡wise satisfactcily wear a clental grosthesis, Conven-
tiomal dentures may be unsatisfactory because of at-
rophy of the alveolar ritlge or because of high muscular
attachments on the alveolar riclge. Subperiosteal im-
plants have been used successfully, particularly in the
mandible, for over 25 years [1-31. The success rate,
however, has been com¡rromiseil because the implant
must function in a chronic loail bearing, through-the-
mucoÉ¡¿¡ setting. Thus, theyare exposed into the mouth
and interface with both bone and soft tissues. The ma-
terial generally usecl is cast Vitallium. While design
plays a critical role, equally important is the material
usecl to f¿bricate the subperiosteal implant. Design
considerations have been well evalrnted, but an entirety
satisfactory material has yet to be clinically accepted.
Carbons of various sorts appear to have great potential
for usefulness in these applications. They have excel-
lent chemical biocompatibility. An advantage of the
vacuum vape depositetl carbon is that it can be used to
form a thin impermeable barrier that will confer this
biocompatibility of carbon on otherwise less compatible
materials such as metals [4].

The subperiosteal implants were fabricated accoril-
ing to the classical principles for subperiosteal design
and fabrication and then coateil with ORALPLATE TM
carbon (General Atomic Company, San Diego,California.

The subperiosteal implants have four posts that trav-
erse the mucosa in oriler to support the dental prosthe-
sis (figure l). These posts have a tendency to irritate
the mucosa resulting in inflammation which, if un-
checked, progresses toexposure of the implant and
possibLy frank infection. It was hypothesizeil that by
coating the implant with carbon, the mucosa around the
posts would be less irritated.

CLinical Experience

Two patients with severely atrophic mandibles, for
whom subperiosteaI implants were entirely appncopriate,
were chosen as canilidate patients. Benefits versus
risks were discussed with the patients.

Surgical Technique

A subperiosteal flap was turned, exposing the bare
mandibular bone. Custom impression trays were used
to pnrepare appropriate models of the mandibular bone.
Using these models, subperiosteal dental implantswere

cast by a commercial. dentat laboratory. The cast Vital-

Lium subperiosteal implant was plateil with carbon. Two

weeks later the patients returned for implantation.The

flap was turned again, ocposing the alveolar bone sub-

periosteally ancl the imptant inserted. The mucosa was

closed with multiple interruptecl 3-0 non-absorbable mon-

ofilament sutu¡es (Nylon or Tetlvek). Sutures were re-

moved at l0 clays to 2 weel-s. Dentures were f¿bricated

subsequently. The patients have been seen at 6 weekly

inten¡als in order to evaluabe the oral hygiene and the

health of the mucosa. Radiographs have been taken at

3 monthly intervats. The mucosal response has been

excetlent. There has been no er¡idence of inflammation
or of erosion or ulceration. Racliographically there
have been no discernible changes in the alveolar bone ad-
jacent to the implant. The implant has remaineil stabte
and provides a solid functioning support for the dental
prosthesis.

Mandibular Condvle Replacement

Compared to the subperiosteat dental implant, there

is no general agreement on what optimum design consid-
erations may include for mandibular condyle replace-
ment. The design usually is based on empirical obser-
vations. An x-ray of the patientrs mandible is used as

the guide [5]. Inilications for condylar replacement in-

clude severe ankylosis, traumatic avulsion or agenesis.

Stuilies in Dogs

Vapor ileposited carbon coatecl Vita[[ium implants for

mandibular conilylar head replacement were er¡ah¡ateil

in 5 dogs. The condylar heads were ilesigned in 3 con-
figurations to evaluate their performance in a labora-

tory anima[. The head of the mandibular conilyle was
removed unilaterally in each dog, using an air driven
bur. The various condylar replacements were placed

subperiosteally and affixed with 5 mm carbon coated
VitaLl.ium screws and the wounil closed in layers. The
condylar replacements were cast in Vitallium as over-
Iays for the lateral aspect of the mandible: 1) with
4 holes for screw placement, 2) with 4 holes for screw
placement and a pin to countersink into the posterior
boriler of the ramus of the mandible, 3) with 4 holes
for screw placement and with 3 pins to be countetsunk
into the lateral aspect of the ramus of the mandible.
Baseil on visual inspection of the animals, it appears
that the conclyles with pins countersunk into the lateral
aspect are quite stable while the other 2 moilels were
somewhat mobile. Sacrifice of the animaI with the
contlyle replacement with a posterior boriler pin con-
firmed that there was some loosening of the screws

and that the implant was sl. ightLy mobile. The success
of the Lateral pin models and the need for condylar

excision and replacement in a patient encourageil  us
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to evaluate a similar style replacement in man.

. 
In the patient presented here, ankylosis of long stand_ing had resulted inanopening of the mandible of less

than 5 mm interincisal distánce (normal = 35 _ 45 mm).

Surgical procedure

An incision was made at the posterior border and an_gle of the mandible exposing the area of the manclibular
condyle. A bony carapace extended inferiorly from thezygomatic arch covering the condyla, n"u¿. This was
Jem-o_ved along with a dense fibrous connective tissueband hotding rhe condylar head in th.; ; ; ;u and the en_
t"g:¿, roughened condylar head was ..*ou"a with anair driven bur. The prosthesis was f i t tei l  into place bycountersinking holes in the lateral aspect of the ramusof the mandible to accept the pins pr.par.d in the con_dylar replacement. Four holes rv""" 

"iurra"rrurltthrough the lattice work of dle lmptani a.,d 7 mm car-bon coated Vitalt ium screws were inserted (f igure 2j-

f.i:T.*g :T n.l"J, 30 mm *u, u.hi.*lon the operat_mg room table without opening the contra[ateral side.The patient has been able to eát sol id foJs and contin_ues, after 6 months, to function in a nearly normal waywith an unassisted opening of 25 mm.

Summarv and Conclusions

I, Vacuum vapor deposited carbon as a coating for im_plant materials confers a high degree of ine"tness. Th.observations reported he"., uttt,orgt p".ii*i*"y in nu_ture, tentatively confirm the usefitn"r, of carbon
coating for subperiosteal implants UV l*Átinggreater
t issue tolerance to transmucosal posts. The observa_tions on-condyrar reptacement imprants have also en-couraged us to investigate further, both in the Iabora_tory and in man, these provocative cLinical problems.
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Fig. I  : Cast Vitat l ium subperiosteat dentaI implant
coated with vacr¡um vapor deposited carbon
(ORALPLATE TM). The four small  posts
traverse the mucosa and are topped by a
l intel to support the denture.
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Erg. 2: prototype human mandibular condyle replace_
ments, Leake.and Freeman design. Left,  cast
Vita llium; right,_va por ilepositei carbon
(ORTHOPLATE IM 

) coatld Vital l . ium condyle.
7 mm Vitallium screws are also coated wíth
va por deposíted carbon.
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