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ental implants as tooth replace-
D ments have become a well-accepted

mode of treatment with high rates of
success and predictable outcomes. In recent
years, much of the research by manufactur-
ers and clinicians on dental implants has
focused on fixture surfaces. The goal of new
surface types, and/or surface microtextures,
is to promote quicker and improved integra-
tion of the implant. While the possibilities of
improving implantology along these lines
are still being explored, a preliminary study
suggests an almost twofold increase in

Figure 1. Troughing around tooth with laser to aid in
extraction.

Figure 4. Root tip is luxated out. (Er,Cr:YSGG can
remove ankylosed teeth with safety and minimal
destruction of surrounding bone.)

DENTISTRY TODAY + AUGUST 2008

bone-to-implant contact when using a mi-
crotextured implant surface.! This goal is
driven by patient demand for immediate
tooth replacement. Accordingly, the direc-
tion of today's progress in implant therapy
is to expedite the entire process and thus
meet our patients’” wishes.

Immediate implant placement has been
well-documented as a sound clinical ap-
proach, with high success rates especially in
the anterior region where implant form mim-
ics the shape of the extraction socket.?
Threaded cylindrical and tapered root form

Figure 2. Use of the Er.Cr:YSGG to trough around and
section roots.

Figure 5. Osteotomy is prepared with the Er,Cr:YSGG
laser.

implants work well and are often the clini-
cian's preference. A review of the literature
reveals that very little has been written about
immediate implants placed in the molar
region after extraction. Fugazzotto® concluded
that immediate implant placement in molar
extraction sites would succeed predictably
with the aid of regenerative materials. Molar
implants are usually placed in a delayed
process where the extraction site has been
allowed to heal for a period of 3 to 6 months,
depending on the bone quality at the site.
continued on page 70

Figure 3. Comparatively large defect that is produced
when troughing with conventional carbide bur.
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Figure 6. Implant is placed with primary stability
achievea in the apical region.
Figures 1 to 6 lllustrated by Rick Sargent.
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Many authors advocate socket
grafting to preserve ridge form.*
While this process appears to pre-
vent collapse of the bony socket in
the short term, long-term studies
are not yet available to confirm the
efficacy of this technique. Research
by Lindhe, et al® suggests that re-
modeling of the site will occur over
the long-term. Lindhe's research®
suggests that the implant should be
placed more toward the lingual wall
due to resorption effects on the buc-
cal aspect.

Placing immediate implants in
the molar region has 3 apparent ob-
stacles. First, the size and shape of
the socket differ markedly from the
size and shape of an implant, and
there is inherently a greater “jump-
ing distance” the bone must cover
from the wall of the extraction sock-
et to reach the surface of the im-
plant.” Second, it can be very diffi-
cult to achieve primary or rigid fixa-
tion in a molar implant site due to

Figure 7. Preoperative radiograph. Note
bony defect on distal.

Figure 13. Preoperative radiograph.
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The Er,Cr:YSGG laser is
then used to initiate an
osteotomy. This is where
the Er,Cr:YSGG is of great
benefit compared to con-
ventional technigues.
Traditionally, osteotomies
are performed with burs,
drills, or osteotomes.

resulting anatomy or morphology
after the tooth has been extracted.
Finally, because of occlusal forces
and chewing habits in the posterior,
this would put posterior implants
at greater risk for macro- or micro-
movement, or premature “loading”
due to mastication, and thus lead to
fibrous integration and failure of
osseointegration.

The purpose of this article is to

propose a technique in which imme-

Figure 11. Preoperative radiograph.

FEey .

Figure 14. Five months postoperative.

diate molar implants can be placed
routinely and predictably following
extraction, ultimately reducing the
time from extraction to final pros-
thesis. Indications for this treatment
are molar teeth that can be extract-
ed atraumatically, leaving bony cor-
tical walls intact. Pre-existing infec-
tion is not a contraindication, unless
it has caused severe alteration to the
morphology of the site, such as the
loss of a significant portion of buccal
or lingual cortical bone,

METHOD
Proper informed consent must be
obtained, including discussion of the
options to graft the socket followed
by traditional delayed placement.
The patient is then appropriately
anesthetized, and the tooth is re-
moved atraumatically. Caution should
be taken not to achieve so much
vasoconstriction that there is insuf-
ficient bleeding in the socket, which
would inhibit normal clot formation

in the area.
The Er,Cr:YSGG laser is used to
aid in removing the tooth in most

Figure 9. Four months postoperative. Final
restoration in place.

Figure 12. One year postoperative, upon the
patient's return from Africa.

Figure 15. Preoperative radiograph. tooth
No. 19.

cases. It can be used to section the
tooth and trough around the root
tips (Figures 1 and 2). Use of the
laser allows greater preservation of
bone compared to conventional tech-
niques such as the bur (Figure 3).
The root can be traced with a 600-
pm tip until the fragment can be
accessed for luxation (Figure 4). In
cases of ankylosis or complex root
form, the laser can very accurately
ablate the root structure directly, if
it is unable to be luxated. Once the
tooth has been removed, the socket
is thoroughly de-epithelialized with
the Er,Cr:YSGG. Any additional ar-
eas of abscess or pre-existing infec-
tion are enucleated and thoroughly
debrided with the laser 0.5 mm past
the visualized lesion boundary into
the bone. After de-epithelialization,
the cortical bone is perforated in a
polka-dot pattern to induce “bleeders”
throughout the socket in intervals
approximately 1.0 mm apart.

The Er,Cr:YSGG laser is then
used to initiate an osteotomy (Figure
5). This is where the Er,Cr:YSGG is
of great benefit compared to conven-
tional techniques. Traditionally, osteo-
tomies are performed with burs,
drills, or osteotomes. Molar extrac-
tion sockets present an anatomical
form that makes it difficult to pre-
pare an osteotomy. Traditional in-
struments such as burs and drills
will slip, chatter, or misdirect from
intended directional vectors. Ad-
ditionally, vital anatomical struc-
tures, including the sinus and the
mandibular canal, are in close prox-
imity to molar sites and could be
compromised. Using the laser, the
osteotomy can be prepared precisely,
conservatively, and without risk of
harm to vital structures. The im-
plant can then be placed with good
primary stability.

In the author’s experience, the
actual amount of bone-to-implant
contact is not critical, and in most
cases the implant appears to be
“floating” in the socket from a later-
al view on the periapical film. The
only factor that matters is achiev-
ing good primary stability (Figure
6). A study by Scarano, et al® indi-
cates the importance of primary sta-
bility in achieving sufficient bone-to-
implant contact. Another study by
Lioubavina-Hack, Lang, and Kar-
ring? indicates that primary insta-
bility will lead to fibrous integration,
causing molar implants to fail. Ideal
placement of the immediate molar
implant is similar to principles used
for placement of implants in healed-
molar sites. It is based on prostheti-
cally driven principles; it is also
based on established biological prin-
ciples of placement of immediate im-
plants in the anterior region in

continued on page 72
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terms of buccolingual and apicocoro-
nal dimensions.

CASE REPORTS

Case 1

The patient presented with a history
of recent root canal therapy on tooth
No. 19. There was a periodontal de-
fect on the distal aspect with a 7.0-
mm probing depth and a pessible
vertical crack. The tooth was symp-
tomatic. The decay on the distal as-
pect of the tooth was at the level of
the crest of the bone. The patient
was given 3 options: crown lengthen-
ing followed by post and restoration
with crown; extraction followed by
delayed implant placement; or ex-
traction followed by immediate im-
plant placement. The patient opted
for immediate implant placement.
The tooth was surgically extracted
without trauma to the bone due to
use of the Er,Cr:YSGG laser. A
Straumann 4.8 x 10 wide diameter
platform implant was placed. Fig-
ures 7 to 10 show the periapical ra-
diographs of the history and photos
of the final result.

Case 2

The patient presented with failing
endodontic treatment on tooth No.
19. The patient is a diplomat and
primarily resides in Africa, and is
only in the United States for 2 weeks
during December each year. Teeth
Nos. 19, 30, and 31 all required ex-
traction and immediate implants
due to failing endo. A porcelain-metal,
winged, Maryland bridge-type pros-
thesis was made to temporarily re-
place tooth No. 19 and allow the pa-
tient to chew while the implant was
osseointegrating. Teeth Nos. 30 and
31 were not loaded, and no temporary
prosthesis was made for the lower
right side. The patient returned in
approximately 1 year. The Maryland
bridge was removed, a solid abut-
ment was torqued to 30 Nem, and a
definitive implant crown was fabri-
cated (Figures 11 to 12).

Case 3

The patient presented with failing
endodontic treatment on tooth No.
30. The tooth was extracted following
the laser-assisted protocol as de-
scribed in Method, and a permanent
prosthesis was placed 6 months after
the extraction. Further remodeling of
the socket is expected over the next
several months. (Figures 13 to 14).

Case 4
The patient presented with failed
endodontic treatment on teeth Nos. 13,
19, and 30. Tooth No. 30 was retreated
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with conventional endodontic therapy.
Immediate implants were placed into
the extraction sockets of teeth Nos. 13
and 19. Tooth number 13 was immedi-
ately loaded with a provisional restora-
tion. Both implants integrated success-
fully; tooth No. 13 received a definitive
restoration at 3 months and tooth No.
19 at 7 months. The patient discovered
she had carcinoma of her thyroid gland
4 months after implant placement. Im-

Figure 186. Intraoperative radiograph.

..

bone marrow fills the inside of the
lamellar bone.

The consensus in the litera-
turel!! is that the bone “jumping dis-
tance” in an extraction site will pre-
dictably reach 1.5 mm, with 2 mm
being the maximum before results
become unpredictable and thus use-
less to the clinician. Immediate
molar implants necessitate jump-
ing distances of greater than 2 mm.

Figure 17. Seven months postoperative;
treatment was delayed while patient recov-
ered from carcinoma of the thyroid.

Figure 18. Seven-month postoperative pho-
tograph.

plant therapy continued simultaneous-
ly with cancer treatment. Figures 15
to 18 show the tissue health around
the molar implant at 3 months. Per-
manent abutments and crowns were
also placed at this time.

DISCUSSION
This protocol for implant placement
uses principles from well-proven tech-
niques and biological studies. Relevant
principles include those of the healing
of extraction sites. In a study by
Cardaropoli, Aratjo, and Lindhe,10
healing was found to occur in the fol-
lowing stages: (1) blood clots fill the
extraction site, (2) provisional connec-
tive tissue matrix replaces the blood
clot, (3) woven bone fills in most of the
provisional matrix, (4) cortical bone
grows over the woven bone, and (5)

Immediate molar implants |
are a viable treatment alter- i
native for patients requiring i
tooth replacement. While F
the basic biological princi-
ples exist to support this
Jform of treatment and the
author has achieved clinical
success, controlled studies
| are indicated to verify this
| treatment modality.
| Advantages...include fewer
procedures..., less cost, less
| morbidity, and positive psy-
chological factors...

The author has observed the bone
to jump a distance of up to 3 mm on a
predictable basis. While more re-
search is necessary to corroborate this
finding, evidence in the literature sup-
ports the possibility of such a wide
jump distance. Furthermore, Fugaz-
zotto? indicates that immediate molar
implants are possible and succeed pre-
dictably even with conventional tech-
niques; we assert that the laser makes
the procedure easier for the practition-
er and contributes in other ways that
make immediate placement in molar
sites a viable treatment.

The feasibility of this technique
can at one level be drawn from
what is known about the lateral
ridge expansion technique (LRE),
which is well-documented.1? When
a LRE technique is used, the bone

jump distance in a mesiodistal di-
rection is often more than 2 mm.

On another level, the success of
immediate molar implants can be
partially attributed to the use of the
Er,Cr:YSGG laser. A study in rats by
Kesler, Romanos, and Koren!3 using
an Er:YAG laser showed better os-
seointegration and faster bone heal-
ing than that achieved after conven-
tional techniques using a rotary drill.
The YSGG and YAG lasers have sim-
ilar wavelengths: 2,790 nm and
2,940 nm respectively, so it is rea-
sonable to presume that the two will
have similar effects, although more
clinical data are necessary to prove
this. A possible cause for this is the
bactericidal effect of laser irradia-
tion on extraction sites. A number of
published studies indicate that laser
irradiation lowers the bacteria count
in the affected area.l* Periodontal
pathogens in the site can restrict
osteogenesis,15 so lasers may aid in
bone growth by reducing the bacteria
that hamper it. Furthermore, laser
surgery causes less damage to the
surrounding areas.1® Regeneration of
bone in the osteotomy site may then
occur faster, with fewer original, com-
promised collagen fibers to regrow
before osteogenesis can begin.

The other factor contributing to
the success of this procedure is the
stage of bone healing that takes
place when the implant is installed
and when loading begins. Conven-
tional techniques dictate that a
molar implant be placed in the sock-
et at least 3 months after extraction
to allow it to heal. However, in the
first 4 months after extraction, sub-
stantial buccolingual and apicocoro-
nal ridge reduction occurs, and osteo-
genesis slows down after 2 months.17
Placing an implant immediately
does not allow bone resorption to
occur and prevents soft connective
tissue from forming instead of hard
bone.!8 The advantages of immedi-
ate placement and the complications
it alleviates in the anterior region
are well-documented; the case is
similar for the posterior region, al-
though the success of immediate im-
plant placement is attributable to
other factors as well.

CONCLUSION
Immediate molar implants are a vi-
able treatment alternative for
patients requiring tooth replacement.
While the basie biological principles
exist to support this form of treat-
ment and the author has achieved
clinical success, controlled studies are
indicated to verify this treatment
modality. Advantages of this tech-
nique include fewer procedures (one
surgery and one surgical site only),
less cost, less morbidity, and positive
psychological factors, including the




patient’s preference for not going
“without a tooth.” As surface texture
and bioactive materials improve, the
treatment time will decrease and prog-
nosis for this technique will increase.
Future controlled studies are indicated
to compare this technique with

17. Evian Ci, Rosenberg ES, Coslet JG, et al. The
osteogenic activity of bone removed from healing
extraction sockals in humans. J Penodontol
1982;53:81-85

18. Ferrara A, Galli C, Mauro G, et al. Immediate provi
sional restoration of postextraction implants for
maxillary single-tooth replacement. int J Periodon-
tics Restorative Dent. 2006:26:371-377.
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He is an assistant clinical professor in the
Department of Surgery at George Washing-
ton University. He can be reached by e-mail-
ing novasmiles @yahoo.com.
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traditional therapies. Addition-
ally, implant design, particu-
larly at the most apical extent
of the fixture, could be devel-
oped to better support initial
stability. 4
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