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(57) Abstract

corticotomy callus.

A maxillofacial anchoring and distracting system (10) is shown for lengthening the alveolar
and small craniofacial skeletal bones by distraction osteogenesis. The distraction system includes
a base plug (12), an internally and externally threaded anchoring screw body (14), a distraction
jack screw (16) and healing screw (18). The base plug is press—fit into an osteotomy and acts as 160
a baseplate to resist and transfer force received from the distraction jack screw to the subperiosteal
The application of distraction force to the subperiosteal corticotomy via
the distraction jack screw is resisted coronally by the anchoring screw body. Once the desired
monofocal distraction osteogenesis has been completed, the maxillofacial anchoring and distraction
system can be removed and easily replaced with an optimal length endosseous dental implant.

(54) Title: MAXILLOFACIAL ANCHORING SYSTEM FOR ALVEOLAR AND SMALL BONE SKELETAL DISTRACTION

8d




AL
AM
AT
AU

BA
BB
BE
BF
BG
BJ

BY
CA
CF

CG
CH
CI

CM
CN
Cu
CZ
DE
DK
EE

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Albania
Armenia
Austria
Australia
Azerbaijan
Bosnia and Herzegovina
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus

Canada

Central African Republic
Congo
Switzerland
Cdte d’Ivoire
Cameroon
China

Cuba

Czech Republic
Germany
Denmark
Estonia

ES
FI
FR
GA
GB
GE
GH
GN
GR
HU
IE
IL
IS
IT
JP
KE
KG
KP

KR
KZ
LC
LI

LK
LR

Spain

Finland

France

Gabon

United Kingdom
Georgia

Ghana

Guinea

Greece

Hungary

Treland

Israel

Tceland

Ttaly

Japan

Kenya
Kyrgyzstan
Democratic People’s
Republic of Korea
Republic of Korea
Kazakstan

Saint Lucia
Liechtenstein

Sri Lanka

Liberia

LS
LT
LU
LV
MC
MD
MG
MK

ML
MN
MR
MW
MX
NE
NL
NO
NZ
PL
PT
RO
RU
SD
SE
SG

Lesotho

Lithuania
Luxembourg

Latvia

Monaco

Republic of Moldova
Madagascar

The former Yugoslav
Republic of Macedonia
Mali

Mongolia

Mauritania

Malawi

Mexico

Niger

Netherlands

Norway

New Zealand

Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore

SI
SK
SN
SZ
TD
TG
TJ
™
TR
TT
UA
UG
Us
UZ
VN
YU
YA

Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

Tajikistan
Turkmenistan
Turkey

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam
Yugoslavia
Zimbabwe




WO 99/37230 PCT/US98/16258

MAXILLOFACIAL ANCHORING SYSTEM FOR ALVEOLAR AND SMALL BONE
SKELETAL: DISTRACTION

Field of the Invention

This invention relates generally to anchoring and fixation
systems for bone lengthening by monofocal distraction
osteogenesis and more particularly to maxillofacial alveolar

and small craniofacial skeletal bone distraction.

Backgr £ v

The present invention addresses problems associated with
regenerating maxillofacial bone mass to treat congenital or
functional masticatory deficiencies. Conventionally, in order to
restore masticatory deficiencies a patient with marginal bone
mass is first treated with a surgical bone graft. Bone grafting

techniques range from a harvested autogenous onlay graft to a

synthetic hydroxyapatite bone mixture used to pack and build up
the surgical site. Qnce the graft has healed, a second surgery
is performed to insert the appropriate length endosseous dental

implant and to restore masticatory function.

The process of bone grafting to regenerate bone mass has
suffered from limited results. In many cases, at the time for
surgical insertion of the endosseous dental implant, the
grafting mass has significantly or completely resorbed away.
One reason for the loss of this grafting material is the body's
requirement for an applied stress to stimulate and maintain the
bone mass. Furthermore, as documented cases have shown, if a
synthetic filler is mixed with the harvested graft material, it
is not uncommon for the filler material to migrate from the
surgical site. This migration and degradation of the graft
material minimizes the benefit of the procedure. These
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In addition, these conventional multiple surgical procedures
require a greater investment of time, money and available

grafting materials than is desirable.

f th vention

It is an object of the present invention ta pravide a
system which overcomes the prior art limitations noted above.
Another object is the provision of a procedure and apparatus
for increasing bone mass of the alveolar and small craniofacial
skeletal banes by monofocal distraction osteogenesis. Another
object of the invention is to provide a system to perform
monofocal distraction on a subperiosteal corticotomy. Yet
another object of the invention is to provide a mechanical
distraction unit that can be easily removed and replaced with
endosseous dental implants.

Briefly described, in accordance with the invention, a
maxillofacial anchoring and distracting system for bone
lengthening osteogenesis comprises an internally threaded base
plug that acts as a baseplate for resisting and translating the
distraction force, an internally and externally threaded
anchoring screw body for locking into the coronal portion of
the corticotomy and a defined length distraction jack screw for
applying the distraction force.

Upon preparation of an osteotomy the,base,plug and
anchoring screw body are placed therein and the distraction
jack screw is inserted. The distraction screw is advanced a
selected amount on a periodic basis applying a distraction
force on the base plug. When the desired amount of distraction
has been achieved the jack screw is removed and replaced with
a healing screw. After a suitable healing period the healing
screw is removed followed by the anchoring screw body and the
base plug. A suitable endosseous dental implant is then
ingserted in a conventional manner.
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set forth in part in the description which follows and in part
will be obvious from the description. The objects and
advantages of the invention may be realized and attained by
means of the instrumentations, combinations and methods
particularly pointed out in the appended claims.

Brief Description of the Drawings

The accompanying drawings, which are incorporated in and
constitute a part of the specification, illustrate a preferred
embodiment of the invention and, together with the description,
serve to explain the objects, advantages and principles of the
invention. In the drawings:

Fig. 1 is an exploded front elevational view, in enlarged
scale, partly in cross-section, of the primary components of
the maxillofacial anchoring and distracting system made in

accordance with the invention;

Fig. 2 is a front elevational view, partly in cross-
section, of a first stage healing screw for use with the
anchoring screw body and base plug of Fig. 1;

Fig. 3 is a front elevational view, partly in. cross-
section, of the Fig. 2 healing screw received in the
anchoring screw body and base plug of Fig. 1 as it would appear
in a surgical site; and

Fig. 4 is a front elevational view of a final healing
screw, Fig. 4a is a view similar to Fig. 1 shown with the
Fig. 4 healing screw and Fig. 4b ig a view similar tao Fig. 3
showing the Fig. 4a components as they would appear in a
surgical site.

D i D ription of Pr im

With regard to Fig. 1, the maxillofacial anchoring and



WO 99/37230 PCT/US98/16258

indicated by numeral 10 and comprises an anchoring screw
body 12, an internally threaded base plug 14 and a defined
length distraction jack screw 16.

Base plug 14 has a selected outer diameter d to provide
a press-fit into the apex of a pre-drilled osteotomy having a
longitudinal axis 8. Once inserted into the osteotomy, base
plug 14 serves as a baseplate for resisting and translating
the inward (in relation to the entrance to the osteotomy)
distraction force from the distraction jack screw 16 to the
subperiosteal corticotomy callus. To achieve this, base plug 14
includes a closed ended bore l4a having a threaded porticn 14b
adapted to receive the distal end of distraction screw 16 to be
discussed below. Preferably, a pair of longitudinally extending
flats or grooves l4c are formed in the outer surface of base
plug 14 to eliminate any hydrostatic fluid pressure buildup
and facilitate complete seating of the plug into the osteotomy.
An elongated delivery and removal tool (not. shown) having a
threaded end portion can be used to engage threads 14b to assist
in the seating procedure. Finally, when the desired monofaocal
distraction osteogenesis has been completed, base plug 14 can
be extracted from the osteotomy by again engaging threads 14Db
of base plug 14 with the delivery and removal tool and pulling
in an outward direction. Preferably, the coronal portion 144 of
base plug 14 is tapered with the outer diameter of the tapered
portion increasing in a direction going from the coronal end to
the distal end of the base plug 14 for assisting in the removal
process. The outer surface of base plug 14 is preferably
provided with a smooth, polished outer surface to inhibit
osseointegration and further assist in the removal process.

Once the appropriate internally threaded base plug 14 is
inserted and rigidly seated at the bottom of the osteotomy, an
anchoring screw body 12 with a selected external thread 1l2a,
length and diameter, is screwed in cutting a thread into the
bone and filling the upper region of the surgical site.
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an external polygonal, such as hexagonal, driving feature 12b
for easy insertion and removal of the anchoring screw body.
Intermediate to the external driving feature and external
thread 12a is an outwardly, radially extending flange l1l2c¢ that
acts as a positive seating surface for the anchoring screw body
at the time of insertion. Finally, the anchoring screw body
incorporates an internal thread 12d which goes through the
entire length of the body to resist the driving force of
distraction jack screw 16, to be described, during the

distraction procedure.

Distraction jack screw 16 shown in Fig. 1 has an
externally threaded portion léa adapted for threaded engagement
with internal threads 12d of the anchoring screw body 12 and a
distal cylindrical post portion 1léb having a diameter selected
so that the post portion can be received in bore l4a of base
plug 14 bypassing threads 14b and bottom out at the closed end
of the bore. Head 16c of distraction screw 16 has an outer
diameter selected to fit within the bore of anchoring screw
body 12 and is provided with a suitable internal polygonal
driving feature 164 for driving the screw body toward base

plug 14.

A first stage healing screw 18 shown in Fig. 2 has a
threaded portion 18a selected to be threadingly received in
internal threads 12d of anchoring screw body 12 and a distal
cylindrical post portion 18b having a diameter selected to
bypass threads 14b of base plug 14 and to be received in
bore l4a. Head 18c has a diameter selected to generally match
that of flange,lzc.and.is.proyided.with_an_annulat recess 18d
adapted to receive the driving feature 12b of anchoring screw
body 12 with head 18c seated on flange 12¢. Healing screw 18
is also provided with a suitable polygonal driving feature 1l8e
to facilitate insertion and removal thereof.

After performing the osteotomy, base plug 14 is rigidly
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plug 14 and anchoring screw body 1l2. A healing screw 18 is
inserted, as seen in Fig. 3, and allowed to remain for a five
day latency period before the distraction begins. During this
latency period, the surrounding section of bone forms a callus,
i.e., elastic cartilage tissue. During the healing process and
before the callus calcifies, healing screw 18 is removed and
distraction jack screw 16 is inserted and rotated a selected
amount to drive end l6e of post portion 16b against plug 14 to
commence the monofocal distraction of the healing callus.
Indexing marks (not shown) are preferably provided on head lé6c
and anchor screw body 12 to provide a reference to determine
the amount of rotation to be taken. Typically screw 16 is
rotated sufficiently to provide approximately lmm of axial
movement, that is, increasing gap g by lmm, each day until
reaching the desired total length. A series of jack screws 16
can be provided having different selected lengths to
accommodate various desired gaps. Once the desired gap is
achieved the final jack screw 16 is inserted to depth and
healing screw 19, Fig. 4, is inserted, as seen in Figs. 4a

and 4b, and allowed to remain for a suitable healing period,
e.g., approximately a six week period to allow the callus to
calcify. The healing screw 19 and the final jack screw 16 are
then removed and the anchoring screw body 12 and base plug 14
are in turn removed. As a result cof the procedure the bone has
greatly proliferated to provide a suitable site for a
conventional dental implant. Then the site is prepared for
reception of a dental implant in a conventional manner using

the existing ostectomy.

Thus it will be seen that the invention provides a
maxillofacial anchoring and distracting system to effectively
increase, by osteogenesis, the existing bone guantity. Once the
desired bone mass is developed the unit can be removed from the
osteotomy and replaced with an endosseous dental implant.
Furthermore, the distraction system eliminates the need for
harvesting tissue or using synthetic graft materials. Since
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to obtain functional masticatory results can be decreased.

Although the invention has been described with regard to a
specific preferred embodiment thereof, variations and
modifications will become apparent to those skilled in the art.
It is, therefore, the intention that the appended claims be
interpreted as broadly as possible in view of the prior art to
include all such variations and modifications.
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What is claimed:

1. A msxillofacial anchoring and distracting system
comprising a generally cylindrical base plug having a
longitudinal axis, a closed ended, threaded bore formed
through a crestal end and extending along the longitudinal
axis,

an anchoring screw body having a longitudinal axis and
having a longitudinally extending threaded bore extending
through the anchoring screw body) the anchoring screw body
having external threads, and ‘

an elongated generally cylindrical member having first
and second ends, an externally threaded portion for
threaded engagement in the threaded bore of the anchoring
screw body and a post portion having a diameter selected to
be received within the bore of the base plug bypassing the
internal threads of the bore of the screw body.

2. A maxillofacial anchoring and distraction system
according to claim 1 in which the elongated member has a
head portion at the first end having a diameter selected to.
fit within the threaded bore of the anchoring screw body,
an internal polygonal driving feature being formed at the
first end, the length of the elongated member being
selected so that the external threads of the elongated
member can be threadingly received in the threaded bore of
the anchoring screw body with the post portion received in
and bottoming out against the closed end of the bore of the
base plug.

3. A maxillofacial anchoring and distraction system
according to claim 1 in which the anchoring screw body has
first and second ends, a polygonal external driving feature
being formed at the first end and an outwardly, radially
extending flange being formed between the driving feature
and the external threads of the anchoring screw body to
serve as a seating surface of the anchoring screw body in

an osteotomy of a jaw.

SUBSTITUTE SHEET (RULE 26)
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4. A maxillofacial anchoring and distraction system
according to claim 3 in which the elongated member has a
head portion at the first end having a diameter which
generally matches that of the flange of the anchoring screw
body, the head being formed with an annular recess which
receives the driving feature of the anchoring screw body
when the elongated member is fully driven into the

anchoring screw body.

5. A maxillofacial anchoring and distraction system
according to claim 1 in which the base plug is formed with
at least one longitudinally extending flat on its outer
surface to permit passage of fluid from the closed end of
the osteotomy when the base plug is inserted therein.

6. A maxillofacial anchoring and distraction system
according to claim 1 in which the base plug has a smooth,
polished outer surface.

7. A maxillofacial anchoring and distraction system

according to claim 1 in which the anchoring screw body has
a polished outer surface.

SUBSTITUTE SHEET (RULE 26)
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