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TO L. I. LINKOW AVOIDS IN 2014 THE PROBLEMS DUE TO
A SEVERE BONE ATROPHY

Abstract

A 40 yrs. old female patient affected by insulin-dependent diabetes since the age of 5 had lost all her teeth over the
years. Due to a severe bone atrophy, the last total dentures were dramatically unstable, particularly in the mandible.
The department of maxillofacial surgery of the Ospedale Fatebenefratelli in Roma as well as other surgeons advised
this patient against any kind of bone graft surgical procedures because of the degree of bone atrophy, of the volumes of
bone to be grafted, and of course because of the type and degree of diabetes.

The patient, well informed that a subperiosteal implant approach would be the only remaining option, was ad-
dressed to Dr. G. Cortese in Torino. The CAT scans and the stereolithographic model of the patient's mandible induced
Dr. G. Cortese to choose a subperiosteal tripodal implant according to L.I. Linkow as the most adequate implant to
solve her problems. Both the surgery and the construction of the final prosthesis proved to be almost totally uneventful.

Key words. Bone atrophy - tripodal subperiosteal implant - CAT scans - stereolithographic model - la-
ser melting - intravenous sedation - sliding locks - mandibular flexure.
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TPEXKOMIIOHEHTHBIN YEJIIOCTHOMN NOJHA IKOCTHUYHBIN
UMILJIAHTAT IO METOJY JL.U. IUHKOB B 2014 T'OJY U3BABJISIET
OT IPOBJIEM, CBSI3BAHHBIX C TSKEJIONM KOCTHOM ATPO®UEN

THayuenmra 40 nem, cmpadarowas UHCYIUHO3AGUCUMBIM OUADEMOM C NAMULEIMHE20 803pAcmd, ¢ 200AMU nome-
pana éce 3yovl. M3-3a maAxcénou kocmuou ampoguu, nocieoHue 3yoHbie npomessl ObLIU COBEPUIEHHO HeYCHOoUYusble,
ocobento 6 obnacmu decuvl. Cneyuanucmsl 0moeaeHUs: YelOCMHO-TuYesol xupypeuu cocnumaisi @amedengpamennu
6 Pume, napsoy ¢ Opyeumu xupypeamu, He peKomMeH008a1u OAHHOU nayueHmKke npoyedypbl KOCMHOU MPAHCHAAHMAYUY
106020 poda u3-3a cmeneHu KOCMHOU ampouu, 00bEMA KOCMHO20 Mamepuaid 0isi MPAHCHIAHMAYUY, U, pazymeen-
¢4, U3-3a muna u cmenenu ouabema.

IHayuenmra, kKomopyio 00NAHCHLIM 06PA30M NPOUHDOPMUPOBATU O MOM, YMO eOUHCIMBEHHBIM CHOCOOOM OCMAaém-
€5l ROOHAOKOCMHUYHAS uMRAanmayus, oopamuaace k Jokmopy XK. Kopmese ¢ Typune. CHUMKU KOMNLIOMEPHOU aKCU-
anvrou momoepaguu (KAT) u cmepeorumoepagpuueckuii makem yemocmu nayuenmru yoeounu /{-pa K. Kopmese 6bvi-
bpamb 8 Kawecmee camozo nooXooauje2o 8 OAHHOM Cydae NOOHAOKOCHMHUYHBIY MPEXKOMHIOHEHMHbIN UMNIAHMAM NO
memody JI. U. Jlunxos. Kax xupypeuueckoe mMeuamenbcmeo, max u KOHeuHas KOHCMpPYKyus npomesa NpaKmuyecku He
6bI36AIU HUKAKUX OCTONCHEHUIL.

Knrouesvte cnosa. xocmuas ampoghus, mpexxKomMnoHeHmuviil NOOHaOKocmuuyHwlll umnianmam, cuumku KAT, cme-
peonumozpaguyeckuti maken, nideieHue 1a3ePOM, BHYMPUBCHHASL AHeCme3Usl, NOOBUICHbIE YUKCAMOPbL, U32UD Helio-
cmu.
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TPhOXKOMIIOHEHTHUM MEJENMHUA NITOKICHUN IMIILJIAHTAT
3A METOJAOM JL 1. JIHKOBA B 2014 POIII IIO3BABJISIE BI/] IIPOBJIEM,
IOB'A3AHHUX 3 BA’KKOIO KICTKOBOIO ATPO®IEIO

Tayicumka 40 poxie, axa cmpaxcoac Ha IHCYAIHO3aNeHCHUL Jiabem 3 N'SMUpiyHo2o iKY, 3 POKAMU GMPAMULA 6CL
3you. 13-3a asickol kicmkoeoi ampoghii ocmanni noeui 3HIMHI 3y6HI npome3su Oyau adbconomnuo Hecmiuki. axisyi 8io-
OiNenHs. wenenHui-1uybosoi xipypeii eocnimanto @amebengpamenni 6 Pumi pazom 3 inwumu xipypeamu He peKomeH-
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oysanu Oawniil nayieHmyi npoyeoypu KiCmrKosoi mpancnianmayii 0y0b-s1K020 pooy i3-3a cmyneHs Kicmkogoi ampodii,
00'emy KicmKo8020 mamepiany 01a mpaucnianmayii i, 3po3ymino, iz-3a muny i cmynemus diabemy.

THayienmxa, AKY HANEHCHUM YUHOM NPOIHGOPpMYSanu npo me, wo €OUHUM CHOCODOM 3ANUUAEMbCA NIOOKICHA M-
niaumayis, 36eprynaca oo Joxkmopy XK. Kopmese 6 Typini. 3uimku xomn'tomepnoi axcianonoi momoepaii (KAT) i
cmepeoaimoepagiunuil maxem wenenu nayienmxu nepexonanu /{-pa XK. Kopmese subpamu, sk camutl 8i0onogionut, 6
O0aHOMY 8UNAOKY, NIOOKICHULI MPbOXKOMNOHEHMHUY imnaanmam 3a memooom JLI. Jlinkosa. Ak xipypeiune empyuanus,

Max i KiHyesa KOHCMPYKYIsi NPOmMe3a RPAKMUYHO He GUKIUKAIU HISIKUX YCKIAOHEHb.
Knrouosi cnosa. xicmxkosa ampois, mpboXKoMnoHeHmuull niookichuil imnaaumam, 3uivku KAT, cmepeonimoe-
paghiunuil Makem, NiAGIEHHs 1A3EPOM, 6HYMPIUHbOBEHHA AHECME3Isl, PYXOMI (hiKcamopu, GUsUH ujeient

Introduction. The following reasons motivated
the choice of a tripodal subperiosteal implant (TSI)
according to L.l. Linkow, with minor modifications
by applying recent innovative technology:

1. Raising three separate short surgical flaps in
order to insert three separate meshes is less invasive
compared to one single flap uncovering the entire
body of the mandible from angle to angle to insert
one fullarch mesh.

2. This approach significantly reduces the inci-
dence of dehiscences in the soft tissues of a patient
with diabetes while the sutures are on and until their
removal because the traction exerted by muscle fi-
bres and tendineous ligaments is minimal compared
to a fullarch flap.

3. Three separate meshes, one placed in the
intraforaminal chin area between the two inferior al-
veolar nerves, and two distal meshes close to the
right and left angle of the mandible respectively,
make the surgery faster and less complex. The bone
surface remains exposed for a minimal time, signifi-
cantly reducing the risk of bacterial over-infection.

4. Three separate meshes, compared to a full-
arch single mesh, better respect the residual elastici-
ty of the atrophic mandible against flexing forces.!
This reduces the impact of the mesh on bone remod-
eling and bone resorption: fewer if no
micromovements at all in the mesh-cortical bone in-
terface also contribute to eliminate local inflamma-
tory factors and the risks of bacterial over-infection
in a patient with diabetes. Due to the reasons men-
tioned above, a mandibular bone growth induced by
a TSI has been reported to occur in an atrophic man-
dible.?

5. The primary mesostructure connecting the
transmucosal posts is obtained by laser melting in a
Co-Cr alloy, hence no oxydes, a perfectly dense and
homogeneous metallic structure, with no tensions
generated at the end of the melting process. This
means that the mesostructure is totally passivated
and that no tensions are exerted among posts, mesh,
cortical bone, mandible.

6. Two locks sliding horizontally are used to
anchor the final removable denture instead of the
common Teflon-retained balls which work on the
vertical axis. These locks exclude any vertical trac-
tion forces when the patient removes the denture for

oral hygiene.

Materials and Methods. As a first step, the pa-
tient is fitted with two technically impeccable new
dentures by Dr. E. Moglioni and by technician F.
Lico in Roma. Tnese dentures and their master mod-
els are the strategic starting point to establish all the
morphological and functional parameters leading to
the construction of the mesh, of the mesostructure
and of the final denture. The original stl. resin model
(Fig. 1) (Materialize system) is duplicated into gyp-
sum master models. Once the final design of the
three meshes (Fig. 2) is accomplished on a first
model by Dr. G. Cortese, a 5-micron Durolan spac-
ing blue varnish is applied (Lab. P. Villa, Torino) to
a second model to smoothen the surface by filling up
the microscopic sulci created by the stratification
process, which are not present in the real bone.

Fig.1. Stl.model of atrophic mandible with verticalization of the
inf.alv.nerves through the foramen.

Fig. 2. Designing the three meshes of the TSI.
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The three meshes are prepared by technician R.
Santini (Lab. Masoero S.r.l.,, Torino) by applying
Redfire light-curing resin and wax on the smooth-
ened blue model. The four posts must be made par-
allel to one another and show coherent conical sec-
tions. Each of the posterior meshes has but one post;
the intraforaminal mesh in the chin area has two
posts at each end and is shaped to have two holes on
the lower buccal side for the fixation screws. Posi-
tioning, and inclination, of the distal posts is respon-
sible for the dissipation of the functional loads ex-
erted by the mesh on the angle of the mandibular
bone.

The meshes are casted in Ti grade 5 (Fig. 3); the
posts are then given final conicity by parallelometer
milling. Each chamfer line is different for the four
posts, the soft tissue around it presenting different
thickness and contour.

Fig. 3.The meshes casted in Ti.

Two sets of four metallic transfer cups are cast-
ed in a Co-Cr alloy (Lab. Masoero S.r.lI., Torino) and
numbered to safely transfer position and shape of the
four posts after surgery in order to prepare the final
denture. To be ready to take direct bone impressions
if needed, three individual autoclavable resin spoons
are prepared and sterilized by enveloped cycle (Lab.
Masoero S.r.l., Torino).

Particular care is given by Dr. G. Cortese to es-
tablishing the best section of the primary
mesostructure which connects the transmucosal
posts of the TSI. The section of this mesostructure,
from the anterior posts to the distal posts, is initially
rectangular (2mm. base and 4mm height) and be-
comes oval at about 1,5 cm. before the distal posts.
Mechanical Engineering® holds that if we double the
vertical height of a rigid bar, its resistance to vertical
flexure is four to five times greater than the re-
sistance to the horizontal flexure. The first
mesostructure must be absolutely rigid on its vertical
axis and able to oppose any functional load without
flexing; on the horizontal axis, a minimal degree of
flexibility must be allowed in order to comply with

the physiological flexure of the mandible. This hap-
pens for instance during extreme yawning when the
condyles tend to approach each other.

Surgery. On Dec. 6", 2013, at 9:00 a.m. the pa-
tient receives intravenous sedation with constant
monitoring by Dr. P. Formia (Torino); local injec-
tions (optocaine 20mg/ml with 1:100.000 adrena-
line) in the three surgical areas and bilateral
truncular blocks are administered.

Fig. 4. Uncovering the symphiseal bone.

Fig. 5. The intraforaminal symphiseal mesh before the two cen-
tral brackets are cut off.

Fig. 6. Cutting off the two short central brackets.
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Fig. 7. Mesh in situ and screw of osteosynthesis on the right
side.

Fig. 8. Healing of the soft tissues around the posts of the TSI.

Finally, the very same denture originally made
in Roma is transformed into a provisional prosthesis
and adapted to the four transmucosal posts of the
TSI right after the suture, respecting the original ver-
tical dimension and the correct occlusion with the
antagonist upper denture. This proves that the entire
sequence of the preliminary measurements has been
accurately performed.

The patient is requested to return on the follow-
ing morning for the routine post-op checkup and
dismissed at about 2:00 p.m. with antibiotics, anti-
inflammatory, analgesics and ice bags prescription.
A cold semi-liquid diet is recommended. The next
morning, no bleeding, no oedema, nor pain is report-
ed and the patient is allowed to return home by train.

On January 9™, 2014, i.e. 34 days after surgery,
the patient is seen by Dr. G. Cortese in Torino for
the first follow-up. The tissues have healed nicely
(Fig. 8) and the provisional denture is reported by
the patient to be very stable. All functional and aes-
thetic tests are performed using templates of the
primary mesostructure and of the final denture. Both
are made with Redfire light-curing resin, the denture

The symphyseal flap is raised intraforaminally
well uncovering the bone (Fig. 4) to allow the larg-
est possible direct view of the implant site, keeping
safely clear of the alveolar nerves. Two short brack-
ets between the posts initially keep the mesh from
being properly positioned (Fig. 5). The mesh is then
corrected by cutting off these brackets (Fig. 6). The
implant is then washed with antibiotic solution and
the position tested again: this time it sits perfectly in-
to position (Fig. 7). A gentle tappering on the posts
with a surgical hammer proves that the final position
has been reached. Two screws for osteosynthesis
(Allmed, MI, 1,8 mm by 4.5mm) are then tightly se-
cured to their buccal sites. This surgical area is
washed with antibiotic solution, and the excess is
removed by surgical suction. A little bleeding is al-
lowed before a passive suture is performed.

The mesh on the right distal side also needs to
be corrected and a short bracket is cut off before the
final position is reached and the flap is sutured. On
the left side, the surgery is completely uneventful.

template housing wax-retained teeth.

On January 24", all the metallic frameworks are
tested, the final occlusion and aesthetics established.
On January 25", the primary mesostructure is finally
cemented to the posts (Fig. 9, Fig. 10). The patient
now wears the final, perfectly stable denture (Fig-
ures 11, 12, 13).

Conclusions. In our opinion, this report of a
complex and borderline clinical case proves that the
operative evaluation of a surgical technique should
not be dismissed "a priori" only because some con-
sider it to be "dated".

On the contrary this report proves that an "old"
technigue, though "revisited" by applying recent in-
novative technologies, has provided an elegant, min-
imally invasive solution to a clinical case so extreme
that the patient had either been rejected or frankly
warned against any highly invasive, regenerative
surgery.

In brief, a brilliant scientific conception is
bound to win over the challenge of time, for those
who really capture the quality of its essence and vi-
sion.
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Fig. 9. Final denture with mesobar inside and the sliding locks opened. The distal mesial empty space is to let the distal part of the
bar to flex lingually and converge towards the opposite side when yahwning.
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Fig. 10 The primary mesobar cemented on the posts of the Fig. 11. The ST retained final denture with the sliding
TSI locks opened.

Fig. 12. The sliding lock closed on the right side.
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PRE-OP orthopanthomography with radiopositive markers of
the gengival thickness.

Immediately POST-OP orthopanthomography with the three
meshes of the TSI in situ.

Radiological follow up thirty days after the end of the clinical case.
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