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Techmval advances now allow implants to be placed when paetmatization of the siws has left st

clent bone 10 engage an endasseus implant

Vegrtentting mrateriad, stk as o wxture of resorbabl

Iydroxylapatite and demineradized freeze-dricd bone, s grafted into the simus cavite. THS coegles o gew

alveolar ridge to support endosseous implants.

ental implants
are hecoming
a standard
treatment for
patients when
Lhere is ade-
guate bone and
no contraindications, but the Lreal-
ment of patients with pneumatization
of the sinus and insufficient remain-
g bone ta engage endosseous
smplants remains a challenge. During
the past 15 vears, stabilization of the
prosthesis has been achieved by
reliance on the full maxillary and
unilateral pterygaid extension subpe-
riosteal implant. bui the success rate
has heen considerably lower than
when used on the mandible, thus
mmspiring the search for an alternative.

New developments in the 19710s
included the tuber blade ” the alu-
minum oxide wide-blade sinus
implant, and the sius-bar implant.
which elevated the sinus membrane
while engaging mesial and distal
bone.? While some success was
achieved with each of these, they did
not provide an acceptable level of pre-
dictability.

Tatum was among the first clini-
vians bo suggest allering the sinus
cavity by raising the sinus floor and

placing bone graits for the purpose of

supporting endosseous implants to
stahilize a maxillary prosthess. !
Since his presentabions in the late
[970s, othey cliniclans have used
this procedure, emploving a variety

of matertals and methods.
Contraindications to this approach
mclude uncontrolled diabetes, alcohol
or substance abuse, mental mstability,
carcinioma of the oral tissue. ongoing
radiation therapy, and uncontrolled
endocrine or cardiovascular disease,
This article describes Lhe materials
and procedures used in a series of 35
sinus lift aperations.

AUGMENTING MATERIALS
A pumber o1 materials have been
used to raise the sinus floor in antici-
pation of placing endosseous
implants.d 'Y Initially, autogenous
hone harvested from the tuberosity or
the iliac crest was the graft material
of choice because of its innate bio-
compatibility. Subsequently, the use
ol allagrafts, such as frozen bone.
freeze-dried bone, and demineralized
freeze-dried hone became more com-
mon because their use eliminated
danor site surgery. (Demineralizing
bone is the process by which the inor-
ganic matrix is removed, releasing
bone morphogenetic proteins. This
process is thought to speed the
osteogenic process.)

Increasingly, hvdroxylapatite
{HA) mixed with allograft matenal is
becoming an augmentation material
of choice. HA is a generic classifica-
tion of calcium phosphate materials
that resorb at a rate related to porosi
Ly, crystal size, and density. Synthetic
or naturally derived highly microp-

nrous HA products are thought 1o
determine the rale of degradation,
and thus may ultimately be respon-
sible for biodegradability and
replacement with bone.'™ The
ostenconductive HA acls as a bridge
for the new bone, whose formation
is induced by the presence of freeze-
dried bone. ! Although some clin-
cians mix saline solution with the
material. we prefer to use autolo-
gous blood with a liquid A/B (Kethn)
to form a thick. putty-like mass that
18 easily manipulated,

THE GRAFT PROCEDUREF
Prior to beginning the sinus lift pro-
cedure, obtamn clear radiographs to
wentily the inferior barder of the
sinus. This will ensure the proper
placement of the antral opening. The
steps involved in the graft procedure
are as lollows:

I. Makea 2 to3 mm incision on
the palatal side of Lhe crest of
the ridge, with a releasing inci-
sian at least 15 mm mesial (o
the antral opening.

2, Reflect a [ull-thickness mucope-
riosteal flap from the crest of the
ridge back to the tuberosity and
high up on the buccal plate o
hone. Il a buttress exisls
between two areas planned for
implant support, a small window
1s made at Lhe exact location of
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Figure 1. 700 tapered fssure burr. held wf 45-degree angle. used

10 score buccal plate of bone

Figure 3. Currette, used to peel membriape away from inside
witll ol sinus cavily

movement.

Figure 2. Currette, used 1o press agaimst window 1o detect

Figure 4. Window with membrane reflected back

each implant. Two separate win-
dows are created with two sepa-
rale gralls

Using a tapered hssure bur, held
al a 45-degree angle to the sur-
face of the bone, outling a rectan-
gular bony flap (Figure 1).

With delicate pamntbrush strokes,
score the hony plate, taking
extreme caution not to touch the
underlying Schnetderian mem-
brane. (The delicacy required
here is similar Lo that needed to
cut through an eggshell without
cutting through the membrane
beneath 1t

While cutbing through the thin
plate of bone, intermittently
press Lhe convex side of a large
surgical curette against the win-
dow, while watching Tor shight
rmovement {Figure 2).

Combine scoring in this manner
until movement is evident.

As the plate begins to weaken
engage a surgical curette under
the mnferior margin between the
bone and the Schnewderian mem-
brane (Figure 3).

With a shiding motion, push in
the window of hone and, at the
same time, peel the underlving
membrane from the inside wall
of Lhe sinus. Some operators
have suggested using a Iracture
technigue for pushing in the win-
dow of bone by gently tapping a
blunt chisel placed in the outline
of the flap. The fracture tech
nigue, however, affords less con
tral than the curetle procedure,
and increases the likelihood of
tearing Lhe sinus membrane
when the bone fractures, The

curette technigue aliows the
membrane to be carefully reflect-
ed back n place, thus preserving
it intact (Figure 4.

When the sinus membrane 15
intact, a bellows effect may bhe
nbserved s the patient breathes. If
s tear nccurs in the membrane.
place a small prece of resorbable
collagen (collatapel barrier maler-
al against the tear, where it should
easily adhere. Check again for the
bellows effect (Figure 5). Ifa larger
tear occurs in the Schnewderian
membrane, (Pacific Coast Tissue
Bank. Los Angeles, CA | LAMINAR
BONE (membrane-like sheets ol
demineralized freeze-dried human
laminar cortical bone - 20-100
microns Lthick, in sizes up to 20 x
20 mm) can be used to easily repaty
1t (Figures 6 to 8),



Figure 5. 'Collatape’ used 1o repair small tear of Schnerderian
mambrane.

Figure 7. New superior wall of sinus erected with “Laminar

Bone

Figure 8. 'Laminar Bone” in place

\ healthy sinus membrane s
extremely thin, vel thick enough to
allow for a successiul lift operation.
Of the 35 sinus lift procedures in this
study, only nne case was encountered
in which a sinus membrane was
nonexistent, rendering the procedure
impossible to perform. A patient with
a histary of sinus infections will likely
have a very thick membrane that is
highly resistant to tearing. No
tmplant or graft should be placed,
however, i inlection 15 present.

The sliding curette technigue 15
only used on the mesial, distal, and
infertor horder of the window, allow-
ing the superior border to acl as a
hinge. The hinge action may be
enhanced by placing a series of closely
spaced holes along the superior bor-
der and scoring only part way through
the bone. If enough hone exists, inte-
rior to the maxillary sinus i which

to stahilize root form implants,
implants can be placed at the same
time that the sinus litL procedure is
performed. Enough hone is needed
for the root rorm implant to engage
and prevent any movement during
healing. Usually a mintmum of 8 mm
15 necessary (Figures 9 te 11). In
cases of insufficient bone inferior to
the sinus but adequate bone mesial
and distal to it, a submergible blade
may be the implant of choice because
the blade can engage the bone flank
ing the sinus, which will stabilize 1t
during the healing phase,

THE IMPLANT PROCEDURE
When existing bone is minimal, as is
tvpical in sinus lift cases, a sub-
mersible blade implant mav be indi-
cated. When suflicient bone 1s
present, a root lorm implant 1s pre

ferred because there ts less danger ot

cutting the membrane while prepar

ing the osteotomy. When the opening
is very larde and there 1s considerable
bleeding, it 1s sometimes difficult to
avoid the membrane when preparing
the vsteotomy [or the blade. A root
torm implant 1s more precise because
a large surgical curette can be placed
under the drill as it enters the open-
ing. At the same time, the curette
pushes hack the plate of hore. assur

ing that the membrane will not be
torn. The procedure for blade
implants tollows,

1. Have the patient begin antibiotic
therapy the morning of the
surgery. If a blade is Lo be placed
at the time of the sinus i proce
dure, place the vsteotomy along
the crest of the vidge in the
usual fashion,
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Figure ¥, Oxteotamy prepared for rool forms in conjunction
with s i

Figure 11, Sinus prafted and root Torms in place covered sl

Oslent iun®

Figure 12. Radiograph showing bone mesial and distal to low sinus
floor thit 14 adequate Tor statalizaton of the submergible blade wnplum

2, While pressing back the bony
plate and sinus memhbrane,
the blade is tried i first Lo
asstire proper fit

4. Remove the blade and fill the
sinus cavity with the graft
malterial.

4. Pack the material against the
hinged window of bane, which
will become the new superior
wall o the sinus

(ince the sinus 1s filled with
graft ynaterial, tap the blade or
roal form implant into the
osteotomy. and press it into
the draft (Figures 12 1o 16).

-

Root form mmplants may be placed
m [he same manner if there is enough
remaining bone Lo stabilize the remain-

ing implants. 11 there 15 insufficient

hone to engage either root forms or
blades, pertorm the sinus lift procedure
and allow the site to heal for 6 months
before placing the implants. After the
graft is in place. cover the sinus window
with collatape and suture the tissue
back mn place.

Instruct the patient to take a
decongestant and not to blow his or
her nose for at least one week alter
the surgery. Relieve the buccal flange
of the denture so that it does not
press against the grafted area and cre-
ate a dehiscence

STUDY RESULTS

To date, we have performed a total of
108 sinus Lift procedures. This study
consisted o1 35 sinus it procedures on
28 patients. Twelve lifts were grafted
with only resorbahle HA, 13 with a
30/50 mix af resorbable HA and demn-

ineralized Ireeze-dried bone, and 1 were
gralted with resorbable HA and a non-
porous (dense/mon-resorbable) HA, In
23 patients. implants were placed in
combination with the lift procedure.
while 5 patients were allowed to heal
for § months befare implants were
placed. Our overall success rate in Lhis
study has been 100%. These patients
have been followed up tor 3-1/2 years,
and there have been no climical changes.

In every case, the implants were
clintcally solid. with no complications
five to nine months later. Clinical
nhservations and hone biapsies,
obtained in 4 cases, found that the new
bong appeared harder when only
resorbable HA was used rather than Lhe
HA/freeze-dried bone combination, but
no climcal differences in the cases were
ohserved. All surgical procedures were
uneventiul. with minimal pain and
swelling, No sinus complications have



Figure 15, Submergible blade implant in piace

file. CGraft covered with ‘Collalape” barmers.

Figure 14. The carrying pin, used to deliver the submergihle

blude muplamt i und out of the ostegigmy.

@t time of sinus
procedure

Figure 16. The submergible blude ymiplant, placed with the sinus lift

The site was allowed 1 heal tor 6 mopths prior 1w louding

heen encountered to date. In one case,
the buceal flange of the denture cut
through the tissue and exposed the
graft, which healed uneventiully.

Samples of bone were obtained at
the time of implant placement (5 to 9
months after placement of the graft).
The samples were oblained by passing a
trephine drill through the wall opening
directly into the grait site in areas not
intended lor implant placement

All the hiopsies obtaimned in this
manner were lightly decalcified in a
commercial solution after an overnight
fixation in buffered 10% formalin.
Routine histologic sections were pre-
pared from formalin-fixed paraffin-
embedded tissue and were stained with
hematoxylin and eosin. Morphologic
analvsis of the bone-induction proper-
ties of the various components used in
the climcal trial was carried out in a
semi-guantitative manner. All case

biopsies showed marked active new
bone formation 1n relation to hoth
HA crystals and freeze-dried hone
[Figures 17 1o 20).

This muorphologic approach did not
allow for the evaluation of the contribu-
tion of autologous blood to the hone
induction. Typically, HA crystals
appeared to be engulfed within the
newlv-formed woven bone, With
respect to the Ireeze-dried hone, rem
narts can be identified embedded within
and fused with new woven bone

DISCUSSION

Interestingly, there was no evidence of
nsteoclastic resorption ol the particles
of freeze-dried bone in any of the biop-
sies. We interpret these findings to
indicate strong. active; inductive prop-
erties af both the HA crystals and the
freeze-dried bone. Since these two

components were used simullaneous
v and in combimation in all cases, we
are unable 1o commenl an the pussible
synergistic or potentiating acton o
the inducers.

The amount and densily of Lhe
newly formed hone. evaluated micro
scopically on biopsies in the present
series, does not appear Lo correlate
simply with the time elapsed from Lhe
procedure. In facl, the heaviest hong
formation was found i a patien! who
underwenl hiopsy seven months 1ol
lowing the procedure.

One factor thal interferes with the
guantitative correlation is the actual
sampling of the induced bone. [n the
case of a patient who underwent biop
sy {ive months atter the procedure,
areas were found with much more
definite bone formation. This was
similar Lo another case in which the
hiopsy was carried out at mine months
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Figure 17. Bone formation at pine momhs. mopsy showing the

lingerprint of OsteaCien® crystals.

Figure 19, Earliest phase of bone indugtion

Figure 20. Earliest phise of bone induchion showing OstenGen®

svithetic clusters

(Figures 17 and 18). The areas illus-
trated were selected to demonstrate the
carliest phase of bone imduction
iFigures 19 and 204,

In addition to the sampling-related
jssue. there are likely to he ather as-
vet-updetermined factors ifluencing
the rate of formation and the amnount of
induced bane,

INCLLUSION
The results of the 28 cases presented
here demonstrate the usefulness of
the sinus lifl procedure 1n the treat-
ment ol those dental implant candi
dates who  have expernenced
pnedumatization of the simus resulling
i1 a significant deficiency of alveola
bone. The procedure as described is
a relatively simple, predictable tech-
mique that enables climeians to
extend endosseous implant treatment
to patients who would otherwise be

retected for insufficient bone. As
such, the sinus lift merits inclusion
in the armamentarium of the implant
specialist.
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