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Description

[0001] The present invention relates generally to in-
strumentation of performing surgical procedures on the
human thoracic and lumbar spine along the lateral as-
pect of the spine and from a true lateral or anterolateral
approach, and specifically to the surgical correction of
thoracic and lumbar disc disease and spinal deformities
where concomitant fusion is desired.

Description of the Related Art

[0002] As regards the thoracic spine, it may be afflict-
ed with a variety of ailments, some so severe as to re-
quire surgical intervention. A disc herniation may com-
press the spinal cord and/or nerve roots and cause pain,
loss of function, and even complete paralysis of the legs
with loss of bowel and bladder control. The correct treat-
ment for such conditions is the removal of the offending
discal tissue. However, this has proven both difficult and
quite dangerous. When the discs of the thoracic spine
are approached posteriorly (from behind) the spinal cord
is in the way. To approach the same herniation anteriorly
(from the front) requires the very formidable procedure
of thoracotomy (cutting open the chest) and moving the
heart and lungs out of the way.
[0003] Quite recently surgeons have begun perform-
ing these procedures from a lateral approach to the
spine (from the side) using fiber optic viewing instru-
ments called thorascopes and numerous small surgical
openings through the chest wall (portals) through which
various surgical instruments, such as burrs, rongeurs
and curettes, may be placed to remove these disc her-
niations while avoiding formal thoracotomy. Because
the discs are very narrow in the thoracic spine and the
surgeon is approaching the spine laterally, there is very
little space in which to work as the disc is entered in
order to get to the back of the disc space. Therefore, the
amount of disc removal may be limited. In the alterna-
tive, the surgeon might remove the pedicle to gain ac-
cess to the spinal canal risking further weakening of the
already diseased area.
[0004] Sometimes, for a variety of reasons including
the removal of disc material, the thoracic spine may be-
come unstable (too much motion) at any given level.
Historically, this has been treated by fusion, the joining
together permanently of the unstable vertebrae via a
bridge of bone so as to eliminate all motion at that loca-
tion. Fusions about the thoracic spine have been per-
formed either anteriorly or posteriorly, either procedure
being a rather large surgical undertaking.
[0005] Stability of the spine is required for fusion to
occur. For this reason, and for the purpose of correcting
spinal deformity, it is often necessary to use hardware
to rigidly internally fixate (stabilize) the spine. To date,
the only benefit the use of the thorascope has provided
in this regard is to allow the previous thoracotomy inci-
sion to be somewhat smaller.

[0006] So to date the following problems remain even
utilizing the most recent technology as regards the sur-
gical treatment of thoracic disc disease:

Firstly, the working space within the disc itself to ac-
cess the herniation which is more posterior is quite
limited.
Secondly, multiple or long incisions through the
chest are still required.
Thirdly, when fusion is required a major surgical un-
dertaking with its considerable risks is required.
Fourthly, the installation of hardware affixed to the
spine still requires a thoracotomy, albeit a smaller
one if visualization is assisted via the thorascope.
Fifthly, when, as is often the case, the patient re-
quires all three, that is, discectomy (excision, in part
or whole, of an intervertebral disc), fusion, and the
application of hardware to the spine, those proce-
dures are performed as serially (one after the other)
combined surgical procedures with added surgical
times, complications, morbidities, and mortalities.

[0007] As regards to the human lumbar spine, the
treatment of discal disease with neural compression has
generally been from a posterior (from behind) approach.
This is sensible as the lumbar discs are generally quite
large and it is only those protrusions occurring posteri-
orly which compress the neural elements which are
themselves posterior to the discs. These posterior ap-
proaches have included both true posterior approaches
and posterolateral approaches to the discs. Further,
such approaches have been made via open incisions or
through percutaneous stab wounds. In the latter case,
instruments are inserted through the stab wounds and
monitored by the use of radiographic imaging or the use
of an endoscopic viewing device. While it is possible to
also decompress a posterior disc herniation in the lum-
bar spine from an anterior approach (from the front) do-
ing so requires the removal of a very substantial portion
or all of the disc material in the front and mid portions of
the disc thus leaving that disc incompetent and that spi-
nal segment generally unstable. Therefore, such an an-
terior approach to the lumbar spine has been reserved
for those instances where a fusion is to be performed in
conjunction with, and following such a disc removal.
[0008] As regards to fusion, the application of bone or
bone like substances between bones to induce bony
bridging, such procedures have been performed outside
the vertebral bodies and/or between the vertebral bod-
ies. The latter being known as an interbody fusion. Such
interbody fusions have been performed from posterior,
posterolateral and anterior. The adjective applying spe-
cifically to the direction from which the bone grafts enter
the intervertebral space. Interbody fusion from the pos-
terior approach while still in use has been associated
with significant complications generally related to the
fact that the delicate dural sac and the spine nerves cov-
er the back of the disc space and are thus clearly in
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harms way with such an approach. The posterolateral
approach has generally been utilized as a compliment
to percutaneous discectomy and has consisted of push-
ing tiny fragments of morsalized bone down through a
tube and into the disc space.
[0009] Anterior interbody spinal fusion is performed
from a straight anterior position as regards the path of
entry of the fusion material into the intervertebral space.
Such an anterior position is achieved in one of two ways.
First, by a straight anterior approach which requires that
the peritoneal cavity, which contains the intestines and
other organs, be punctured twice, once through the front
and once through the back on the way to the front of the
spine; or secondly, by starting on the front of the abdo-
men off to one side and dissecting behind the peritoneal
cavity on the way to the front of the spine. Regardless
of which approach to the front of the spine is used, and
apart from the obvious dangers related to the dense
anatomy and vital structures in that area, there are at
least two major problems specific to the anterior inter-
body fusion angle of implant insertion itself. First, gen-
erally at the L4L5 disc, the great iliac vessels bifurcate
from the inferior vena cava lie in close apposition to, and,
covering that disc space making fusion from the front
both difficult and dangerous. Secondly, anterior fusions
have generally been done by filling the disc space with
bone or by drilling across the disc space and then filling
those holes with cylindrical implants. As presently prac-
ticed, the preferred method of filling the disc space con-
sists of placing a ring of allograft (bone not from the pa-
tient) femur into that disc space. An attempt to get good
fill of the disc space places the sympathetic nerves
along the sides of the disc at great risk. Alternatively,
when the dowel technique is used, because of the short
path from the front of the vertebrae to the back and be-
cause of the height of the disc as compared to the width
of the spine, only a portion of the cylindrical implant or
implants actually engages the vertebrae, thus, compro-
mising the support provided to the vertebrae and the ar-
ea of contact provided for the fusion to occur.
[0010] There is therefore, in regard to the lumbar
spine, a need for a new method and means for achieving
interbody fusion which method avoids the problems as-
sociated with all prior methods, and which have includ-
ed, but are not limited to, nerve damage when performer
posteriorly, or the need to mobilize the great vessels
when performed anteriorly. Further, the size of the im-
plants are limited by the dural sac posteriorly, and the
width of the spine and the delicate vital structures there-
with associated anteriorly. An improved method and
means for interbody fusion should provide for optimal fill
of the interspace without endangering the associated
structures and allow for the optimal area of contact be-
tween the implant or implants and the vertebrae to be
fused.
[0011] Guards are known that are able to protect a
patient during a spinal procedure. For example, WO
94/28824 to Michelson teaches an apparatus and meth-

od of inserting spinal implants using a hollow sleeve.
[0012] This hollow sleeve has a plurality of sharp teeth
at one end, which are designed to penetrate into two
adjacent vertebrae, thereby fixing the location of the hol-
low sleeve with respect to the vertebrae.
[0013] Another device of this type is known from US
3,875,595. This device comprises a tube for providing
protected access to a disc space. Two longitudinal bores
are provided in the wall of this tube. Pins with sharpened
tips can be pushed through the bores in order to pene-
trate into adjacent vertebral bodies and thereby fix the
location of the instrumentation with respect to the spine.
[0014] Although these known devices do indeed re-
duce the risk of injury to the spine by fixing the location
of the surgical instrument, they sometimes do not pro-
vide enough stability for the spine during the surgical
procedure, in particular, when aiming for an interbody
fusion.

SUMMARY OF THE INVENTION

[0015] The present invention is directed to instrumen-
tation for performing surgery on the spine along its lat-
eral aspect (side) and generally by a lateral or an ante-
rolateral surgical approach, such that the instruments
enter the body from an approach that is other than pos-
terior and make contact with the spine along its lateral
aspect. The present invention provides for the entire
surgical procedure to be performed through a relatively
small incision and may be performed in either the tho-
racic or lumbar spine.
[0016] The instrumentation of the present invention
comprises an extended outer sleeve according to claim
1. A distractor is used for initially distracting (spacing
apart) and realigning adjacent vertebrae of the spine
and also functions as an alignment rod for inserting the
extended outer sleeve. The distractor is placed at the
affected disc space between adjacent vertebrae
through a small incision in the body. For example, for
surgery in the thoracic spine, a small incision in the chest
cavity of the patient is made from a lateral approach to
the thoracic spine. For surgery in the lumbar spine a
small incision may be made in the abdominal wall of the
patient. The insertion of the distractor may be guided by
a guide pin previously inserted in the disc space and
visually monitored for proper orientation and placement
by the surgeon either indirectly through an image inten-
sifier, or directly through a thorascope or by direct vision.
[0017] The extended outer sleeve in the preferred em-
bodiment is a hollow tubular member having an exten-
sion member that is inserted in the disc space and is
capable of distracting and aligning the two adjacent ver-
tebrae from the lateral aspect of the spine. In the pre-
ferred embodiment, the extended outer sleeve has a
pair of prongs for fixedly engaging the two adjacent ver-
tebrae and further stabilizing the adjacent vertebrae.
With the distractor in place in the affected disc space,
the extended outer sleeve is placed over the distractor,
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and the distractor guides and aligns the insertion of the
extended outer sleeve. As the extended outer sleeve is
seated, the extension member becomes inserted in the
disc space and the prongs engage the outside wall of
the adjacent vertebrae. The distractor is then removed
and the extended outer sleeve maintains the proper dis-
traction and alignment of the adjacent vertebrae. The
remainder of the surgical procedure consisting of disc
removal, fusion, and rigid internal stabilization may all
be performed via the closed space within the extended
outer sleeve. Alternatively, a convertible extended outer
sleeve comprising a hollow tubular member that can be
dissociated from its insertion end which remains en-
gaged to the vertebrae to maintain distraction and align-
ment, may be used where it is desired to have direct
visualization and access to the surgical site for at least
a portion of the surgical procedure.
[0018] The drilling out and the subsequent removal of
a rather significant mass of the disc itself may be cura-
tive in relieving a posterior disc herniation as the mass
of tissue pushing from within the disc outward and pos-
teriorly is thus removed. Further, the distractor in driving
the vertebrae apart exerts significant tension on the
walls of the disc which are pulled straight also tending
to correct any disc herniation. Finally, since the hole
drilled across the disc space is quite close to the poste-
rior borders of the vertebrae, it makes the removal of
any persisting posterior disc herniation quite simple.
With the drill removed and the extended outer sleeve
cleaned out by irrigation and suction, one can then place
the endoscope directly down the outer sleeve and into
the large space created by the removal of the disc, and
in the preferred method, the adjacent vertebral bone,
and then remove any remaining fragments of disc using
conventional hand held instruments such as rongeurs
and curettes under endoscopic visualization.
[0019] When it is desirable to remove posterior disc
material, then a specialized modification of the extended
outer sleeve having at its distal end a spine engaging
portion comprising one anterior extension and posteri-
orly two prongs one each above and below the disc
space may be used. Further, such an extended outer
sleeve may be configured such that the great length of
the hollow tubular portion of the extended outer sleeve
is detachable, as by unscrewing, from the distal working
end such that when uncoupled the distal end may re-
main in place maintaining distraction even after the hole
is drilled and thus allowing the surgeon to work through
that remaining portion of the extended outer sleeve and
the space provided by the drilling to remove the poste-
rior disc material under direct vision. For those instances
where the surgeon has elected to access the spine
through a more standard incision and is viewing the
spine directly, the surgeon is then able to continue to
operate through the distal spine engaging portion of the
extended outer sleeve and still maintain the distraction
and alignment of the vertebrae.
[0020] A spinal implant may then be inserted through

the extended outer sleeve and into the hole in the adja-
cent vertebrae. The extended outer sleeve is removed
once the spinal implant has been inserted. If the spinal
implant being inserted has surface projections such as
a thread, then an inner sleeve is inserted in the extended
outer sleeve prior to drilling to accommodate the height
of the projections or as in the case of a thread, the dif-
ference between the major and minor diameters of the
implant.
[0021] To further stabilize the spinal implant, a staple
alignment rod may be mechanically coupled to the spi-
nal implant prior to the removal of the extended outer
sleeve. The extended outer sleeve is then removed and
a staple having spine engaging prongs is inserted via
the alignment rod and is coupled to the spinal implant.
The alignment rod is removed and replaced with a lock-
ing screw to secure the staple to the spinal implant.
[0022] While the preferred method utilizing a cylindri-
cal implant and involving the removal of some bone from
each of the adjacent vertebrae in preparation for fusion
has been described, it is understood that the distractor
and sleeve could as well be rectangular and the drill sup-
plemented with or replaced by a box chisel, or other
chisel so as to produce a rectangular fusion site or sim-
ilarly any of a variety of shapes. Further, it is understood
that the outer sleeve could be dimensioned so as to con-
fine the removal of the disc material, regardless of the
means, to the area between the adjacent vertebrae rath-
er than providing for the removal of the bone as well.

OBJECTS OF THE PRESENT INVENTION

[0023] It is an object of the present invention to pro-
vide instrumentation for performing surgery on the tho-
racic spine through the chest cavity from a lateral ap-
proach to the spine.
[0024] It is a further object of the present invention to
provide instrumentation for inserting a spinal implant in
a hole drilled across the disc space and into two adja-
cent vertebrae of the thoracic spine through the chest
cavity from a lateral approach to the spine.
[0025] It is another object of the present invention to
provide instrumentation for performing a thoracic dis-
cectomy, an interbody fusion, and rigid internal fixation
of the spine through the chest cavity from a lateral ap-
proach and all as a single integrated procedure.
[0026] It is yet another object of the present invention
to provide instrumentation for performing a lumbar fu-
sion from the lateral aspect of the spine.
[0027] It is further another object of the present inven-
tion to provide instrumentation for performing a lumbar
fusion and spinal canal decompression from the lateral
aspect of the spine.
[0028] It is further still another object of the present
invention to provide instrumentation for performing a
lumbar fusion, decompressive discectomy, and a rigid
internal fixation of the spine and all as a single integrated
surgical procedure.
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[0029] It is further yet another object of the present
invention to provide instrumentation to achieve discec-
tomy, fusion and interbody stabilization of the lumbar
without the need to mobilize the great vessels from the
front of the vertebral bodies.
[0030] These and other objects of the present inven-
tion will become apparent from a review of the accom-
panying drawings and the detailed description of the
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] Figures 1 to 6, 13 to 15, 20 to 24, 29, 30, 30A
and 31 to 34 do not disclose embodiments of the present
invention.

Figure 1 is a rear perspective view of a segment of
the thoracic spine with the guide pin about to be in-
serted from a lateral approach to the thoracic spine
into the disc space between two adjacent vertebrae.
Figure 2 is a rear perspective view of a segment of
the thoracic spine with the guide pin inserted in the
disc space between two adjacent vertebrae and the
distractor to be placed over the guide pin.
Figure 3 is an enlarged front elevational view of a
segment of the thoracic spine along line 3 of Figure
2 having a portion of the top vertebrae removed and
a portion of the disc removed with the guide pin,
shown partially in hidden line, inserted from a lateral
approach to the thoracic spine into the disc space.
Figure 4 is an enlarged front elevational view of the
segment of the thoracic spine of Figure 3 with the
guide pin and distractor, shown partially in hidden
line, inserted from a lateral approach to the thoracic
spine in the disc space.
Figure 5 is an enlarged front elevational view of the
segment of the thoracic spine of Figure 3 with the
distractor, shown partially in hidden line, inserted
from a lateral approach to the thoracic spine and
seated in the disc space and the guide pin removed.
Figure 6 is a rear perspective view of a segment of
the thoracic spine having a distractor inserted from
a lateral approach to the thoracic spine and seated
in the disc space and the extended outer sleeve
coupled to a driver cap and about to be placed over
the distractor.
Figure 7 is an enlarged front elevational view of the
segment of the thoracic spine of Figure 3 with the
distractor and the extended outer sleeve inserted
from a lateral approach to the thoracic spine and
seated in the disc space.
Figure 7A is side perspective view of the extended
outer sleeve of the present invention.
Figure 8 is a rear perspective view of a portion of
the thoracic spine with the extended outer sleeve
fully seated over the distractor inserted from a lat-
eral approach to the thoracic spine and seated in
the disc space and with the driver cap removed.

Figure 9 is a front elevational view of a segment of
the thoracic spine of Figure 3 with the extended out-
er sleeve inserted from a lateral approach to the tho-
racic spine and seated in the disc space and engag-
ing the adjacent vertebrae showing the distractor
being removed by a distractor puller.
Figure 10 is an enlarged front elevational view of
the segment of the thoracic spine of Figure 3 with
the extended outer sleeve inserted from a lateral
approach to the thoracic spine and seated in the
disc space and engaging the two adjacent verte-
brae.
Figure 11 is a front elevational view of a segment of
the thoracic spine of Figure 3 with the inner sleeve
of the present invention being inserted into the ex-
tended outer sleeve.
Figure 12 is an enlarged front elevational view of
the segment of the thoracic spine of Figure 3 with
the inner sleeve, shown in partial hidden line, insert-
ed into the extended outer sleeve that is inserted
from a lateral approach to the thoracic spine in the
disc space and engages two adjacent vertebrae.
Figure 13 is a side elevational view of a segment of
the thoracic spine of Figure 3 showing the extended
outer sleeve inserted from a lateral approach to the
thoracic spine in the disc space and engaging the
two adjacent vertebrae with the inner sleeve and
drill shown in an exploded view and partially in hid-
den line.
Figure 14 is a cross sectional view along lines 14--
14 of Figure 13 of the drill, inner sleeve and extend-
ed outer sleeve.
Figure 15 is a cross sectional view along lines 15--
15 of Figure 13 of the collar for limiting the drilling
depth of the drill.
Figure 16 is an enlarged front elevational view of
the segment of the thoracic spine of Figure 3 show-
ing the extended outer sleeve inserted from a lateral
approach to the thoracic spine and seated in the
disc space and engaging the two adjacent verte-
brae, the inner sleeve inserted in the extended outer
sleeve, and the drill passing through the inner
sleeve to create a hole across the disc space and
into the adjacent vertebrae.
Figure 17 is an enlarged front elevational view of
the segment of the thoracic spine of Figure 3 with
the extended outer sleeve inserted from a lateral
approach to the thoracic spine and seated in the
disc space and engaging the two adjacent verte-
brae illustrating a hole drilled across the disc space
and into the adjacent vertebrae.
Figure 18 is a front elevational view of the segment
of the thoracic spine of Figure 3 showing the extend-
ed outer sleeve inserted from a lateral approach to
the thoracic spine and seated in the disc space and
engaging the two adjacent vertebrae, an implant
driver, and a spinal implant about to be inserted
through the extended outer sleeve and into the hole
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drilled across the disc space and into the adjacent
vertebrae.
Figure 19 is a front elevational view of the segment
of the thoracic spine of Figure 3 showing the extend-
ed outer sleeve inserted from a lateral approach to
the thoracic spine and seated in the disc space and
engaging the two adjacent vertebrae and a spinal
implant implanted in the hole drilled across the disc
space and into two adjacent vertebrae.
Figure 20 is a front elevational view of the segment
of the thoracic spine of Figure 3 showing the extend-
ed outer sleeve inserted from a lateral approach to
the thoracic spine and seated in the disc space and
engaging the two adjacent vertebrae and an extrac-
tor cap for removing the extended outer sleeve
about to be coupled to the extended outer sleeve.
Figure 21 is an enlarged partial sectional view of the
extractor cap engaging the extended outer sleeve.
Figure 22 is a front elevational view of the segment
of the thoracic spine of Figure 20 with the distractor
puller coupled to the extractor cap shown removing
the outer sleeve from the disc space and the adja-
cent vertebrae in the direction of the arrow.
Figure 23 is an enlarged front elevational view of a
segment of the thoracic spine having a portion of
the top vertebrae removed and a portion of the disc
space removed and a spinal implant implanted from
a lateral approach to the thoracic spine in the hole
drilled across the disc space and into the two adja-
cent vertebrae.
Figure 24 is a front elevational view of a segment
of the thoracic spine having a spinal implant im-
planted from a lateral approach to the thoracic spine
into a hole drilled across the disc space and into the
adjacent vertebrae with a spinal fixation device cou-
pled to the spinal fusion implant and engaging the
adjacent vertebrae to lock the spinal implant in
place.
Figure 25 is a side perspective view of an alternative
embodiment of the extended outer sleeve of the
present invention having a pair of extension mem-
bers and a pair of prongs.
Figure 26 is a top plan view of the extended outer
sleeve of Figure 25 shown in partial cutaway with
an inner sleeve and a drill inserted within its interior
and placed adjacent to a vertebra of the spine with
the major vessels and the dural sac and spinal
nerves proximate to the vertebra shown in cross
section.
Figure 27 is an anterior elevational view of a verte-
bra of the spine with the extended outer sleeve of
Figure 25 shown inserted from the lateral approach
and seated in the disc space and engaging the ver-
tebra.
Figure 28 is a posterior elevational view of a verte-
bra of the spine with the extended outer sleeve of
Figure 25 shown inserted from the lateral approach
of the spine and seated in the disc space and en-

gaging the vertebra.
Figure 29 is a side elevational view of a segment of
the lumbar spine with a first spinal implant inserted
from the lateral aspect into a hole drilled across a
first disc space and into two adjacent vertebrae, and
a second spinal implant inserted from the lateral as-
pect into a second hole drilled across a second disc
space and into two adjacent vertebrae.
Figure 30 is top sectional view along lines 30--30 of
Figure 29 showing the area of contact of the first
spinal implant and the vertebra.
Figure 30A is a top sectional view similar to Figure
30 showing the area of contact of a spinal implant
inserted from slightly anterior (anterolateral) along
the lateral aspect of the spine and oriented at least
partially from side to side with respect to the verte-
bra.
Figure 31 is an anterior elevational view of a seg-
ment of the lumbar spine with spinal cylindrical im-
plants inserted from the anterior of the spine into
holes drilled across the same disc space and into
two adjacent vertebrae.
Figure 32 is a top sectional view along lines 31--31
of Figure 31 showing the area of contact of the two
spinal implants and the vertebra which is the same
size as the vertebra of Figure 30.
Figure 33 is a top sectional view of a single implant
having a diameter equal to the diameter of the im-
plant of Figure 30 showing the area of contact with
the vertebra which is the same size as the vertebra
of Figure 30.
Figure 34 is a side elevational view of a segment of
the spinal column with two spinal implants inserted
from front to back at adjacent disc levels between
three vertebrae.
Figure 35 is a perspective side view of an alternative
embodiment of the extended outer sleeve of the
present invention having a removable distal end
with a single extension member and a pair of
prongs.

DETAILED DESCRIPTION OF THE DRAWINGS

[0032] Referring to Figure 1, a rear perspective view
of a segment of the thoracic spine S is shown with a
guide pin 30 about to be inserted from a lateral approach
(through the lateral chest wall) to the thoracic spine S
into the disc space D between two adjacent vertebrae,
for example vertebrae T7 and T8. The guide pin 30 may
first be used as radiological marker to confirm the cor-
rect disk level and instrument position, and then func-
tions to align and guide the insertion of the instrumen-
tation described below into the disc space D. The guide
pin 30 is inserted through a small incision on the side of
a patient's chest cavity perpendicular to the lateral as-
pect of the vertebrae T7 and T8 of the thoracic spine S.
The guide pin 30 is made of a material appropriate for
surgical use and comprises a shaft portion 40, a tip 50
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which may be pointed to facilitate insertion into the disc
space D, and a distal end 60. The guide pin has a diam-
eter in the range of 1.5 mm to 5.0 mm, with 2.5 mm being
the preferred diameter, and a length in the range of 200
mm to 800 mm, with 350 mm being the preferred length.
[0033] Referring to Figures 2 and 3, the guide pin 30
is shown inserted from a lateral approach to the thoracic
spine S and into the disc space D between adjacent ver-
tebrae T7 and T8, with a substantial part of the shaft por-
tion 40 of the guide pin 30 remaining external to the disc
space D and functions as a guide post. The tip 50 of the
guide pin 30 may penetrate the disc space D for a sub-
stantial part of the transverse width W of the vertebrae
T7 and T8 such that at least a part of the shaft portion
40 is within the disc space D. The guide pin 30 is firmly
embedded in the discal material present within the disc
space D, but does not protrude through the opposite
side of the disc space D to prevent any unwanted dam-
age to that area. The guide pin 30 is placed in the disc
space D so that it is parallel to the end plates of the ver-
tebrae T7 and T8, and centered within the disc space D
to bisect the disc space D along the transverse width W
of the vertebrae T7 and T8. In this manner, a substantial
portion of the vertebrae T7 and T8 is present near the
circumference of the guide pin 30 such that instruments
having a diameter greater than the guide pin 30 may be
inserted into the vertebrae T7 and T8 coaxial to the guide
pin 30 without protruding from the vertebrae T7 and T8.
Such instruments are guided and aligned during inser-
tion by the guide pin 30 so that they are correctly orient-
ed with respect to the vertebrae T8 and T8. The surgeon
may monitor the correct orientation of the guide pin 30
within the disc space D indirectly with an image intensi-
fier, or directly with a thorascope if one is being used.
[0034] Once inserted in the disc space D, the guide
pin 30 functions as a guide post for a distractor 100
which is placed over the guide pin 30 and inserted in the
disc space D to distract the disc space D and align the
adjacent vertebrae T7 and T8 by urging them apart. Cir-
cumstances permitting, the surgeon may elect to by-
pass the use of the guide pin 30 and insert the distractor
100 directly. The distractor 100 has a cylindrical barrel
106 that terminates at one end in a reduced diameter
disc penetrating portion 102 that is essentially cylindri-
cal, with a further reduced diameter, bullet-shaped front
end 103 to facilitate insertion into the disc space D. The
distractor 100 has a shoulder portion 104 where the pen-
etrating portion 102 extends from barrel 106 and has a
hollow longitudinal passageway 107 extending the en-
tire length of the distractor 100 for receiving the guide
pin 30. The passageway 107 of the distractor 100 is
open at both ends of the distractor 100 and has a diam-
eter that is slightly greater than the diameter of the shaft
portion 40 of guide pin 30. The shaft portion 40 of the
guide pin 30 may pass through the passageway 107 as
the distractor 100 is placed coaxially over the guide pin
30. In this manner, the distractor 100 can be guided and
aligned by the guide pin 30 so that it is inserted into the

disc space D coaxial to the guide pin 30 and is properly
aligned with respect to the vertebrae T7 and T8. Once
the distractor 100 is properly placed within the disc
space D, the guide pin 30 may be removed from the disc
space D through the passageway 107 of the distractor
100.
[0035] The appropriate placement of distractor 100 in
the disc space D may be determined visually by the sur-
geon by the use of a thorascope and or by the use of
radiographic, fluoroscopic, or similar procedures, such
as utilizing an image intensifier, all of which allow the
surgeon to determine the correct orientation and place-
ment of the guide pin 30 and distractor 100 within the
disc space D. The correct orientation and placement of
the distractor 100 is important to the success of the
method of the present invention, as the purpose of the
distractor 100 is to space part and align the vertebrae
T7 and T8 and to guide the insertion into the disc space
D of the extended outer sleeve 140 described in detail
below. As the diameter of the distractor 100 is almost
the same as the inner diameter of the extended outer
sleeve 140 and is the same as the spinal implant I, also
described in detail below, the surgeon can use x-rays to
determine whether the distractor 100 is properly orient-
ed with respect to the adjacent vertebrae T7 and T8,
such that any subsequent drilling through the extended
outer sleeve 140 and insertion of spinal implant I will be
correctly oriented with respect to the vertebrae T7 and
T8. Such a precaution will permit the surgeon to correct
any misplacement of the distractor 100 before any irre-
versible drilling or implant insertion has occurred.
[0036] The penetrating portion 102 of the distractor
100 may be of various diameters and lengths, the pre-
ferred length being less than the known transverse width
W (side to side) of the vertebrae T7 and T8. This com-
bined with the circumferential shoulder portion 104 of
the distractor 100, which is too large to fit within the disc
space D, protects against the danger of overpenetra-
tion. The barrel 106 of the distractor 100 may have at
its distal end a recessed portion 108 below the crown
110 which allows for the distractor 100 to be engaged
by an extractor unit shown in Figure 9.
[0037] The barrel 106 has a diameter in the range of
10 mm to 30 mm, with 20 mm being the preferred diam-
eter, and the penetrating portion 102 has a diameter in
the range of 3 mm to 10 mm, with 6 mm being the pre-
ferred diameter.
[0038] Referring to Figures 4 and 5, once the distrac-
tor 100 is inserted into the disc space D, the penetrating
portion 102 of the distractor 100 distracts the vertebrae
T7 and T8 apart, such that the vertebrae T7 and T8 to
either side of the penetrating portion 102 are forced into
full congruence and thus become parallel, not only to
the penetrating portion 102, but to each other. Because
of the forced opposition of the vertebrae T7 and T8 to
the penetrating portion 102 the distractor 100 will then
come to lie absolutely perpendicular to the plane P of
the lateral aspect of the thoracic spine S and absolutely
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parallel to the vertebral endplates, allowing optimal
alignment for the procedure to be performed.
[0039] Referring to Figures 6, 7 and 7A, the distractor
100 now serves as both a centering post and an align-
ment rod for the extended outer sleeve 140 which is fit-
ted over the distractor 100 and inserted into the disc
space D. As shown in Figure 7A, the extended outer
sleeve 140 is a hollow tubular member made of material
appropriate for surgical use and preferably metal, and
has an inner diameter sufficiently sized to receive the
distractor 100. The inner diameter of the extended outer
sleeve 140 closely matches the outer diameter of the
distractor 100, so that a close fit is achieved and the
extended outer sleeve 140 is precisely guided by the
distractor 100. The extended outer sleeve 140 has at its
distal end 146 an extension member 148 and two
prongs 149 and 150 sufficiently spaced apart to pene-
trate and hold fixed the two adjacent vertebrae T7 and
T8. The extension member 148 is essentially a continu-
ation of the extended outer sleeve 140 and the prongs
149 and 150 are offset from the extended outer sleeve
140 or can also be a continuation of the extended outer
sleeve 140 like extension member 148. The prongs 149
and 150 may have sharp insertion edges 152 and 154
to facilitate insertion into the vertebrae T7 and T8.
[0040] Where the surgery is for a disc herniation, the
extension member 148 of the extended outer sleeve 140
located anteriorly is used without a second extension
member posteriorly, as the use of the two prongs 149
and 150 in conjunction with the anterior extension mem-
ber 148 makes it possible to operate through the extend-
ed outer sleeve 140 posteriorly, without obstruction and
with good visibility when an endoscope is used such that
any remaining disc herniation may be removed. The ex-
tension member 148 of the extended outer sleeve 140
provides a protective barrier to the structures lying be-
yond it.
[0041] However, if the surgery is not for a disc herni-
ation, but for example, for stabilization of the spine, then
the extended outer sleeve may have both an anterior
extension member 148 and a corresponding posterior
extension member with or without prongs, such as the
extended outer sleeve 1100 shown in Figure 35 and de-
scribed in greater detail below.
[0042] In the preferred embodiment, the extension
member 148 of the extended outer sleeve 140 functions
to maintain the distraction and alignment of the verte-
brae T7 and T8, as the extension member 148 is being
inserted from the lateral aspect of the thoracic spine S.
Without the extension member 148, in order to maintain
the proper distraction of the adjacent vertebrae T7 and
T8, it would be necessary to place a surgical instrument,
such as a second distractor (not shown) on the opposite
side of the vertebrae T7 and T8. This would require a
second incision in the opposite side of the patient's
chest cavity for insertion of the required surgical instru-
ments. Further, as it is desired to insert an implant of the
maximum possible length across the transverse width

W of the vertebrae T7 and T8, the presence of any in-
strumentation at the opposite end of the vertebrae T7
and T8, would interfere with the insertion of such an im-
plant. For example, the second distractor on the oppo-
site side of the vertebrae T7 and T8 would be in the way
of a drill used to create a hole across the transverse
width W of the vertebrae T7 and T8, since the drilled
opening would overlap the second distractor. Therefore,
the extension member 148 solves the problem of main-
taining an even distraction of the two adjacent vertebrae
T7 and T8 across their transverse width W from only one
side of the thoracic spine S, allowing for the unimpeded
insertion of instruments and/or implants.
[0043] In the preferred embodiment of the extended
outer sleeve 140, a single extension member 148 is
present and oriented anteriorly to protect the major ves-
sels located to the anterior aspect of the thoracic spine
S. The extended outer sleeve 140 has no extension
member near the posterior aspect the spine as it is often
necessary to access the spinal canal in order to remove
any diseased discal material. In the special circum-
stances where only vertebral fusion is desired, the ex-
tended outer sleeve 140 may have a second extension
member (not shown) identical to the extension member
148 positioned diametrically opposite the extension
member 148 in order to protect the spinal canal, and in
such instance may or may not have the bone penetrat-
ing prongs 149 and 150.
[0044] The extension member 148 of the extended
outer sleeve 140 has a height that is generally approx-
imately equal to the diameter of the penetrating portion
102 of the distractor 100, such that the extension mem-
ber 148 is capable of maintaining the spacing created
by the insertion of the distractor 100 between the adja-
cent vertebrae T7 and T8 which is generally the restora-
tion to normal of the disc space D. The extension mem-
ber 148 is tapered at its leading edge 151 to facilitate
insertion into the disc space D and is positioned approx-
imately 120 degrees from each of the two prongs 149
and 150. The extension member 148 of the extended
outer sleeve 140 works in conjunction with the prongs
149 and 150 which engage the vertebrae T7 and T8, re-
spectively, to maintain the distraction and alignment of
the vertebrae T7 and T8. Further, the prongs 149 and
150 not only hold the vertebrae T7 and T8 apart, but dur-
ing drilling also help to hold them together so as to resist
them moving apart.
[0045] In the preferred embodiment, the extension
member 148 of the extended outer sleeve 140 has a
length that is less than the transverse width W of the
vertebrae T7 and T8. The extension member 148 needs
to be relatively long because it must maintain distraction
of the adjacent vertebrae T7 and T8 when placed across
the transverse width W of the vertebrae T7 and T8.
Therefore, if the extension member 148 is shorter than
one half the transverse width W of the vertebrae T7 and
T8, it may not be capable of distracting and aligning the
vertebrae T7 and T8, and a second distractor would be
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required as described above, to achieve the correct dis-
traction and alignment of the vertebrae T7 and T8.
[0046] In the preferred embodiment, the extended
outer sleeve 140 has an outer diameter in the range of
12 mm to 34 mm, with 24 mm being the preferred outer
diameter, and an inner diameter in the range of 10 mm
to 28 mm, with 20 mm being the preferred inner diameter
of the extended sleeve 140.
[0047] The extension member 148 of the extended
outer sleeve 140 has a length in the range of 14 mm to
30 mm, with 24 mm being the preferred length, and a
height in the range of 3 mm to 10 mm, with 6 mm being
the preferred height. In the preferred embodiment, the
prongs 149 and 150 of the extension member 140 have
a length in the range of 6 mm to 20 mm, with 14 mm
being the preferred length and a diameter in the range
of 2 mm to 3 mm, with 2 mm being the preferred diam-
eter of the prongs 149 and 150.
[0048] Referring specifically to Figure 6, coupled to
the proximal end 157 of the extended outer sleeve 140
is a driver cap 160 in the form of an impaction cap which
has at its far end a flat, closed-back surface 162 and at
its other end a broad, circular opening. The driver cap
160 is used for driving the extended outer sleeve 140
toward the vertebrae T7 and T8 and fits over both the
extended outer sleeve 140 and the distractor 100. An
impaction force, such as a mallet blow, is applied to sur-
face 162 of the driver cap 160 to advance the extended
outer sleeve 140. That force is transmitted to the extend-
ed outer sleeve 140 via its proximal end 157, seating
the prongs 149 and 150 of the extended outer sleeve
140 into the vertebrae T7 and T8 and inserting the ex-
tension member 148 into the disc space D. As the ex-
tended outer sleeve 140 is advanced forward, the crown
110 of the distractor 100 is allowed to protrude within
the driver cap 160 unobstructed until it contacts the in-
terior of the driver cap 160, such that further taps of the
mallet will not further advance the extended outer sleeve
140. Any further motion is resisted by the flat shoulder
portion 104 of the distractor 100 abutting the hard lateral
outer surfaces of the adjacent vertebrae T7 and T8. The
flat, planar area 156 of the distal end 146 of extended
outer sleeve 140 serves to resist the further insertion of
the extension member 148 into the disc space D and to
resist further insertion of the prongs 149 and 150 into
the vertebrae T7 and T8. In this way, the extended outer
sleeve 140 is safely and assuredly inserted to its optimal
depth, and no further, and rigidly secures the two adja-
cent vertebrae T7 and T8 as shown in Figure 7.
[0049] Referring to Figures 8 and 9, the driver cap 160
is then removed and the crown 110 and the recessed
portion 108 of the distractor 100 protrude from the prox-
imal end 157 of the extended outer sleeve 140. The dis-
tractor 100 may now be removed from within the extend-
ed outer sleeve 140 since the extended outer sleeve 140
functions to maintain the distraction and alignment of the
vertebrae T7 and T8. The extended outer sleeve 140 is
held secure by the extension member 148 inserted with-

in the disc space D and by the prongs 149 and 150 en-
gaging the vertebrae T7 and T8.
[0050] A distractor puller 200 is utilized to remove the
distractor 100 in the direction of arrow Y from within the
disc space D leaving the extended outer sleeve 140 in
place. The distractor puller 200 has front portion 202, a
mid portion 204, and a back handle portion 206. The
front portion 202 of the distractor puller 200, is connect-
ed to one end of shaft 210 which at its far end is con-
nected to the back handle portion 206. The distractor
puller 200 is described in detail in copending application
Serial No. 08/074,781, entitled APPARATUS AND
METHOD FOR INSERTING SPINAL IMPLANT. The
socket-like front portion 202 of the distractor puller 200
engages the circumferential recessed portion 108 of the
distractor 100.
[0051] A cylindrical and freely movable weight 216 is
fitted around shaft 210 between the front portion 202
and the rear handle portion 206 of the distractor puller
200 so as to form a slap hammer . The weight 216 of
the distractor puller 200 is gently and repeatedly slid
along the shaft 210 and driven rearwardly against flat
surface 228 of the rear handle portion 206 to transmit a
rearward vector force to front portion 202 and to the dis-
tractor 100 to which it is engaged. In this manner, the
distractor 100 is removed from within the disc space D
and out of the extended outer sleeve 140 without dis-
turbing it.
[0052] Referring to Figure 10, once the distractor 100
has been completely removed from within the extended
outer sleeve 140 and from within the disc space D, the
extension member 148 remains within the disc space D
and the prongs 149 and 150 rigidly maintain the appro-
priate distraction and the relative position of the adjacent
vertebrae T7 and T8. The remainder of the procedure
occurs entirely through the extended outer sleeve 140
and the space therein is sealed off from any of the or-
gans of the chest.
[0053] Referring to Figures 11 and 12, since the ex-
tended outer sleeve 140 is of a fixed length and rigid,
the flat rearward surface 172 of the distal end 146 may
be used as a stop to the advancement of any instru-
ments placed through the extended outer sleeve 140,
thus protecting against accidental overpenetration. Fur-
ther, the extended outer sleeve 140 assures that the fur-
ther procedure to be performed will occur coaxial to the
disc space D and further, be symmetrical in regard to
each of the adjacent vertebrae T7 and T8.
[0054] Where it is desirable to drill a hole smaller in
diameter than the spinal implant to be inserted, such as
in the case where the spinal implant is threaded, an in-
ner sleeve 242 which functions as a drill guide and spac-
er having a thickness which corresponds to the differ-
ence between the major and minor diameters of the spi-
nal implant, is inserted in the proximal end 158 of the
extended outer sleeve 140. The inner sleeve 242 is a
hollow tubular member comprising a barrel portion 243
and a cuff portion 244 having a greater outer diameter
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than the barrel portion 243. The cuff portion 244 of the
inner sleeve 242 seats against the flat rearward surface
172 of the extended outer sleeve 140 to prevent further
insertion of the inner sleeve 242. The distal end 246 of
the inner sleeve 242 extends towards but does not im-
pact the lateral aspect of the adjacent vertebrae T7 and
T8 in the interior of the extended outer sleeve 140 when
fully seated. The barrel portion 243 of the inner sleeve
242 has an outer diameter that fits within the inner di-
ameter of the extended outer sleeve 140. In the pre-
ferred embodiment, the barrel portion 243 of the inner
sleeve 242 has an outside diameter in the range of 10
mm to 28 mm, with 20 mm being the preferred outer
diameter, and a wall thickness in the range of 0.5 mm
to 3 mm, with approximately 0.75 to 1.5 mm being the
preferred thickness.
[0055] Referring to Figures 13-15, once the inner
sleeve 242 is seated within the extended outer sleeve
140, a drill 250 connected to a handle 260 or to a drill
motor (not shown), is introduced through the aperture
in the proximal end 248 of the inner sleeve 242 and uti-
lized to create a hole across the disc space D and into
the adjacent vertebrae T7 and T8. The drill 250 reams
out arcs of bone which it engages from the adjacent ver-
tebrae T7 and T8, as well as any discal material within
its path down to its predetermined and limited depth. It
is appreciated that if an inner sleeve 242 is not used,
the drill 250 may be placed directly into the extended
outer sleeve 140 to create a hole across the disc space
D and into the adjacent vertebrae T7 and T8.
[0056] The drill shaft of drill 250 comprises an upper
portion 252, a central recessed portion 254 of a smaller
diameter and a lower cutting portion 256. The drill 250
has a narrow engagement portion 258, which allows it
to be affixed to a driving mechanism which may be either
a manual unit such as, handle 260, or a power unit such
as an electric drill motor. The upper portion 252 has a
plurality of grooves 261 for engaging a circumferential
collar 262 of an increased diameter which serves to limit
the depth of penetration of the drill 250 and may be fixed,
or lockably adjustable.
[0057] Referring to Figure 15, a cross sectional view
of the circumferential collar 262 is shown engaging the
upper portion 252 of the shaft of drill 250. The collar 262
comprises diametrically opposite first and second flang-
es 264 and 266. The first and second flanges 264 and
266 are pivotably attached to the collar 262 by first and
second pins 268 and 270 and spring biased by first and
second spring 272 and 274. The first and second flang-
es 264 and 266 of the collar 262 are contoured to cor-
respond to the curvature of the upper portion 252 of the
drill 250. The first and second flanges 264 and 266 en-
gage one of the grooves 261 when in the full biased po-
sition as shown in Figure 15. To disengage the grooves
261, the first and second 264 and 266 are compressed
together by the surgeon such that the first and second
springs 272 and 274 are compressed and the first and
second flanges 264 and 266 pivot away from the upper

portion 252 of the shaft, such that the collar 262 can
slide along the upper portion 252 of the drill 250. The
first and second flanges 264 and 266 of the collar 262
are oriented opposite each other and need to be com-
pressed together in order to disengage.the grooves 261.
The compression of one of the flanges 264 and 266
alone will not disengage the collar 262 from the grooves
261. In this manner, collar 262 can not become acciden-
tally disengaged during the rotation of the drill 250.
[0058] It is appreciated that various mechanisms to
lockably adjust drills are well-known to those skilled in
the art. Such mechanisms include, but are not limited
to, the use of collets, threaded shafts with lock nuts, and
flanges engaging grooves forced therein by either a cap
pulled over the flanges or screwed down upon them.
[0059] Referring to Figures 13 and 14, the forward
cutting edge 280 of drill 250 is a four cutting edge end
mill modification of a large fluted drill design. The cutting
portion 256 of the drill 250 resembles an end cutting mill
which may contain any workable number of cutting sur-
faces, but preferably four or more, that are relatively
shallow such that the advancement of the drill 250 oc-
curs more slowly. The cutting portion 256 of the drill 250
may be of a different diameter depending on the type of
spinal implant that is being inserted. If the spinal implant
being inserted is threaded, the outside diameter of the
cutting portion 256 of the drill 250 would generally cor-
respond to the minor diameter of the threaded implant.
The inner sleeve 242 has an inner diameter slightly
greater than the minor diameter of a threaded implant
and its outer diameter is slightly smaller than the inside
diameter of the extended outer sleeve 140 which has
the same outer diameter as the major diameter (with
threads) of the threaded implant. If the implant is not
threaded, the outside diameter of the drill 250 corre-
sponds to the inside diameter of the extended outer
sleeve 140 such that a hole the maximum diameter of
the extended outer sleeve may be drilled.
[0060] The inner sleeve 242 serves many functions.
First, it provides an intimate drill guide for drill 250 in the
event a smaller diameter hole is to be drilled than that
of the inside diameter of the extended outer sleeve 140.
Second, since the inner sleeve 242 guides the drill 250,
it allows for the extended outer sleeve 140 to have an
internal diameter large enough to admit a threaded im-
plant, which is larger in diameter than the outer diameter
of the drill 240.
[0061] If a larger extended outer sleeve 140 were uti-
lized absent the inner sleeve 242, then the drill 250
would be free to wander within the confines of that great-
er space and would not reliably make parallel cuts re-
moving equal portions of bone from the adjacent verte-
brae T7 and T8. Further, the bone removal not only
needs to be equal, but must be correctly oriented in
three dimensions. That is, the path of the drill 250 must
be equally centered within the disc space, parallel the
endplates, and perpendicular to the long axis of the
spine dissecting the disc space D.
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[0062] A further purpose of the inner sleeve 242 is that
it may be removed simultaneously with the drill 250,
thereby trapping the debris, both cartilaginous and bony,
generated during the drilling procedure. The debris is
guided rearward by the large flutes 251 of the lower cut-
ting portion 256 and is collected around the central re-
cessed portion 254 and then contained and between the
recessed portion 254 and the inner wall of the inner
sleeve 242. Thus, by removing the drill 250 in conjunc-
tion with the inner sleeve 242, much of the debris gen-
erated by the drilling procedure is safely removed from
the drilling site.
[0063] Referring to Figure 17, once the drill 250 and
the inner sleeve 242 are removed from the extended
outer sleeve 140 a cylindrical hole 290 remains across
the disc space D and into the two adjacent vertebrae T7
and T8. The cylindrical hole 290 is oriented across the
transverse width W of the vertebrae T7 and T8 in which
an implant of appropriate diameter is to be implanted.
The proper distraction and orientation of the two adja-
cent vertebrae T7 and T8 is maintained by the extension
member 148 and the prongs 149 and 150 of the extend-
ed outer sleeve 140.
[0064] The cylindrical hole 290 may then be irrigated
and vacuumed through the extended outer sleeve 140
to remove any remaining debris from the drilling. If nec-
essary, a thrombin soaked sponge may be inserted
through the extended outer sleeve 140 and into the cy-
lindrical hole 290 to coagulate any bleeding. The
thrombin soaked sponge is then removed and the sur-
geon utilizing an endoscope then visually inspects the
cylindrical hole 290 for any remaining discal material,
and removes any such material requiring such removal
with a surgical instrument such as a curette or rongeur.
[0065] Referring to Figure 18, with the extended outer
sleeve 140 still in place, the surgical site is now fully pre-
pared to receive a spinal implant I for fusion of the ver-
tebrae T7 and T8. The spinal implant I may be coated
with, and/or made of, and/or loaded with substances
consistent with bony fusion which may promote bone
growth and/or fusion prior to being implanted. Once the
spinal implant I has been prepared for implantation, a
driver instrument, such as driver 300 may be used to
either insert or to remove spinal implant I. Driver 300
has at its distal end 302, a rectangular protrusion 304,
which intimately engages the complimentary rectangu-
lar slot in the rear of implant I. Extending from the rec-
tangular protrusion 304 is threaded portion 306, which
extends as a rod through hollow shaft 308 and hollow
barrel portion 310 to knob 312 where it can be rotation-
ally controlled. Threaded portion 306 screws into a
threaded aperture in the spinal implant I and binding
them together such that driver 300 can be rotated via
paired and diametrically opposed extending arms 314
and 316 and in either direction while maintaining contact
with the spinal implant I.
[0066] Affixed to the driver 300, the spinal implant I is
then introduced through the extended outer sleeve 140

and if the spinal implant I is threaded, screwed into the
cylindrical hole 290 between the two vertebrae T7 and
T8 until such time as the leading edge of the implant cap
318 reaches the depth of the cylindrical hole 290 at
which time its forward motion is impeded by the bone
lying before it which had not been drilled out. This allows
for a progressive feel to the surgeon as the spinal im-
plant I is inserted into place. It is appreciated that if the
spinal implant I is not threaded, instead of being
screwed into hole 290, it may be linearly advanced into
hole 290 by pushing the driver 300 toward the hole 290.
[0067] The terminal resistance to further seating pro-
vides significant tactile feedback to the surgeon. Visual
monitoring of the depth of insertion of the spinal implant
I is provided to the surgeon by observing the progressive
approximation of the forward surface 320, of barrel por-
tion 310, as it approaches the rearward facing surface
172 of extended outer sleeve 140 and/or by the use of
an image intensifier. As a final safety mechanism, when
the full depth of insertion has been achieved, forward
surface 320 of instrument 350 will abut surface 172 of
the extended outer sleeve 140, prohibiting any further
installation of the implant. Once the spinal implant I has
been fully installed, the driver 300 is dissociated from
the implant by turning knob 312 in a counterclockwise
direction. The driver 300 is then withdrawn from the ex-
tended outer sleeve 140.
[0068] Referring to Figure 19, the spinal implant I is
shown fully installed to the determined depth in the cy-
lindrical hole 290 drilled across the disc space D and
into the adjacent vertebrae T7 and T8. The spinal implant
I shown comprises a hollow tubular member which it is
made of an ASTM surgically implantable material, pref-
erably titanium. However, it is appreciated that other im-
plants, cylindrical or partially cylindrical, or of a variety
of shapes, and with or without threads or surface rough-
enings may be used.
[0069] Referring to Figure 20 and 21, an extractor cap
340 for removing the extended outer sleeve 140 is
shown about to be coupled to the extended outer sleeve
140. The extractor cap 340 engages the proximal end
157 of the extended outer sleeve 140 by spring tabs
342a and 342b on either side of extractor cap 340 which
snap-fit into openings 344a and 344b on either side of
the extended outer sleeve 140 to lock in place. The ex-
tractor cap 340 has a top 346 that is similar in structure
to the proximal end of the distractor 100, having a recess
portion 350 and a crown portion 352.
[0070] Referring to Figure 22, once the extractor cap
340 is coupled to the extended outer sleeve 140, the
distractor puller 200 is coupled to the top 346 of extractor
cap 340 to remove the extended outer sleeve 140 from
the disc space D and from the adjacent vertebrae T7 and
T8 in the direction of the arrow Z.
[0071] Referring to Figure 23, once the extended out-
er sleeve 140 has been removed, the spinal implant I
remains implanted within the cylindrical hole 290 drilled
across the disc space D and the implant engages the
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two adjacent vertebrae T7 and T8.
[0072] Referring to Figure 24, the spinal implant I may
be further stabilized with use of a spinal fixation device
400 such as the staple disclosed in copending applica-
tion Serial No. 08/219,626 entitled APPARATUS, IN-
STRUMENTATION AND METHOD FOR SPINAL FIXA-
TION. The spinal fixation device 400 is coupled to the
spinal implant I with a locking screw 410 and engages
the vertebrae T7 and T8 via prongs 420 and 422. The
spinal fixation device 400 functions to stabilize the spinal
implant I and prevent any unwanted excursion of the spi-
nal implant I during the spinal fusion process. It is ap-
preciated that prior to removal of the extended outer
sleeve 140, a centering post (not shown) may be insert-
ed through the extended outer sleeve 140 and attached
to the threaded opening in the back of the spinal implant
I. The extended outer sleeve 140 is then removed and
the centering post functions as guide to align the spinal
fixation device 400 as it is being driven into the vertebrae
T7 and T8 as described in detail in the copending appli-
cation referenced immediately above.
[0073] In the above description in regard to the tho-
racic spine, the surgical procedure has been described
as being performed through a hollow tube (extended
outer sleeve 140) and with the aid of a thorascope. It is
appreciated that there may be circumstances where the
surgeon will elect to perform the surgical procedure
through an incision, such as a thoracotomy, where direct
visualization of the surgical site is possible obviating the
need for the thorascope. In such cases, a modification
of the extended outer sleeve 140, such as the extended
outer sleeve 1100 shown in Figure 35 and described in
detail below, having a detachable distal end may be ben-
eficially utilized by the surgeon. In this manner, the sur-
geon has direct visualization of the surgical site while
the proper distraction and alignment of the adjacent ver-
tebrae is maintained throughout the procedure by the
distal end of the extended outer sleeve.
[0074] While the present invention has been de-
scribed in association with the insertion of a threaded
spinal implant, it is recognized that other forms of im-
plants may be used. For example, dowels, made from
bone, coral or artificial materials, knurled or irregularly
shaped cylinders or spheres, partial cylinders or any
other shaped implants that can be introduced through
the extended outer sleeve 140, may be used.
[0075] When such implants are used, it is appreciated
that the steps of the method described above may be
reduced. For example, once the extended outer sleeve
140 has been seated such that the extension portion
148 is inserted in the disc space D and the prongs 149
and 150 engage the adjacent vertebrae, the step of in-
serting the inner sleeve 242 may be omitted and a drill
having a diameter approximating that of the inner diam-
eter of the extended outer sleeve 140 may be used to
drill a hole the size of the inner diameter of the extended
outer sleeve 140 across the disc space D and into the
adjacent vertebrae. Once the drill has been removed,

any remaining discal material or debris may be removed
by irrigating and vacuuming the hole, and an implant
such as a bone dowel or an implant without threads, may
be linearly advanced through the extended outer sleeve
140 and implanted into the hole. The extended outer
sleeve 140 is then removed in the same manner de-
scribed above. Where the implant shape is generally not
circular, an appropriately shaped chisel may be used by
itself or in conjunction with a drill to prepare an opening
for the fusion implant that is other than round.
[0076] It is further disclosed a method and instrumen-
tation for the insertion of a spinal implant into the disc
space between two adjacent vertebrae, without the drill-
ing away of significant bone from the vertebrae. Such
implants may have a height corresponding to the height
of a disc space D and may be pushed into the disc space
D when distracted once the disc space D has been
cleaned out. This type of implant would preferably have
in part a rectangular cross section and an extended out-
er sleeve used for the insertion of such implants would
have a corresponding cross section and shape. Further,
it is appreciated that the extended outer sleeve and in-
ner sleeve of the present invention may have any shape
or size corresponding to the shape and size of the im-
plant to be inserted without departing from the scope of
the present invention.
[0077] While the above description has been directed
to the thoracic spine, the instrumentation of the present
invention may also be utilized in the lumbar spine. In the
preferred method, the surgeon makes a small incision
in the abdominal wall and gently dissects his way retro-
peritoneal to reach the lateral aspect of the spine. As
with the thorascopic method described above, the sur-
geon may use an endoscope within and/or outside of
the extended outer sleeve to facilitate the surgery, and
thereby require an incision barely larger than the diam-
eter of the extended outer sleeve which itself is not much
larger than the implant.
[0078] Referring to Figure 25, an extended outer
sleeve 1000 for use with the lateral method in the lumbar
spine is shown. The extended outer sleeve 1000 is sim-
ilar to the extended outer sleeve 140 described above
and comprises a hollow tubular member 1002 having a
distal end 1010 which is contoured to hug the vertebrae,
for example L4 and L5. The extended outer sleeve 1000
has anterior and posterior extension members 1020 and
1022, each having different heights, that are opposed
180 degrees from each other. Also extending from the
distal end 1010 may be prongs 1012 and 1014, similar
to prongs 149 and 150 described above, for engaging
the bone of the adjacent vertebrae L4 and L5. The ex-
tension members 1020 and 1022 are tapered at their
leading edges 1024 and 1026 respectively, to facilitate
insertion.
[0079] As shown in Figures 26-28, the extended outer
sleeve 1000 is designed to be used in approaching the
lumbar spine laterally from either side of the spinal col-
umn. The extended outer sleeve 1000 by means of its
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extended portions 1020 and 1022 is capable of correct-
ing those spinal deformities, such as scoliosis or any ab-
normality of kyphosis or lordosis, occurring specifically
from a deformity of the disc. For example, in order to
restore lordosis in the lumbar spine, the anterior exten-
sion member 1020 is placed anteriorly between the ad-
jacent vertebrae L4 and L5 and the posterior extension
member 1022, having a lesser height than the extension
member 1020, is placed posteriorly. The greater height
of the extension member 1020 relative to the extension
member 1022 maintains the anterior portions of the ver-
tebrae L4 and L5 spaced apart at a greater distance than
the posterior portions of the vertebrae L4 and L5 produc-
ing an angular relationship between the bodies as would
exist with naturally occurring physiologic lordosis. Once
restored, lordosis is maintained throughout the surgical
procedure.
[0080] Scoliosis refers to an abnormal curving of the
spine when viewed from straight ahead or behind. Since
the extension members 1020 and 1022 may be of a spe-
cific and constant height throughout their entire lengths,
both sides of the disc space D are lifted to exactly the
same height, thus eliminating any side to side angular
deformity occurring through that disc space.
[0081] Referring specifically to Figure 26, it can be ap-
preciated that the posterior extension member 1022 ef-
fectively prevents any injury to the dural sac and neural
elements, while the anterior extension member 1020 in
a similar fashion, protects the great blood vessels in-
cluding the aorta, vena cava and the iliac arteries and
veins. As the extended outer sleeve 1000 of the present
invention is quite stable once inserted, the preferred em-
bodiment is shown as having only two prongs 1012 and
1014, one each to engage each of the adjacent verte-
brae L4 and L5. It is, however, understood that the ex-
tended outer sleeve 1000 may have more or less prongs
or none at all. The distal end 1010 of the tubular member
1002 is contoured adjacent the origin of the anterior and
posterior extended members 1020 and 1022 so as to
assure an intimate fit between the tubular member 1002
and the vertebrae L4 and L5 adjacent the disc space D
to which it is opposed, and for the purpose of confining
the surgery to within the extended outer sleeve 1000
and excluding the adjacent soft tissues from potential
injury. In the preferred embodiment, the distal end of the
tubular member 1002 and the anterior and posterior ex-
tended members 1020 and 1022 themselves have been
reinforced, that is are thicker than the adjacent tubular
member 1002 itself so as to provide for increased sup-
port within the lumbar spine.
[0082] Referring still to Figure 26, the extended outer
sleeve 1000 engages the spine laterally, although the
surgical approach in reaching the spine may be from an
anterior, lateral, or anterior-lateral incision on the out-
side of the body, and is hereinafter referred to as the
"Lateral Method". The "Lateral Method" involves the in-
sertion of a distractor, such as, but not limited to the dis-
tractor 100 described above into the lateral aspect of the

spine, and generally from a side to side direction al-
though said direction could be slightly from anterolateral
to slightly posterolateral (diagonalized from the trans-
verse axis) to distract the adjacent vertebrae, in this ex-
ample, L4 and L5. Once the distractor 100 is in place, if
fusion alone is to be performed, then the extended outer
sleeve 1000 having both anterior and posterior exten-
sion members 1020 and 1022 is utilized. The extended
outer sleeve 1000 is placed over the distractor 100 such
that the posterior extension member 1022 is positioned
at the posterior aspect of the spine and the anterior ex-
tension member 1020 is positioned at the anterior as-
pect of the spine. Once the extended outer sleeve 1000
is in place, the distractor 100 is removed. Alternatively,
it is appreciated that the "Lateral Method" may be per-
formed without the use of a distractor. Instead, the ex-
tended outer sleeve 1000 may be inserted from the lat-
eral aspect of the spine directly since the extension
members 1020 and 1022 function to distract the adja-
cent vertebrae L4 and L5 to restore and maintain the nor-
mal angular relationship of those vertebrae L4 and L5.
[0083] If the implant to be inserted has surface irreg-
ularities such that there is a major diameter (including
the surface irregularities) and a minor diameter (exclud-
ing the surface irregularities), then an inner sleeve 1040
similar to the inner sleeve 242 described above, may be
inserted into the extended outer sleeve 1000. The inner
sleeve 1040 functions as a drill guide and spacer having
a thickness which corresponds to the difference be-
tween the major and minor diameters of such implant
as described in detail above in reference to an inner
sleeve 1040. A drill 250, described above, is inserted
into the inner sleeve 1040 and is used to drill the verte-
brae with the inner sleeve 1040 providing a more inti-
mate fit to the drill 250, than the larger bore of the ex-
tended outer sleeve 1000 could have alone and thus
more precisely controlling the path of the drill 250. The
inner sleeve 1040 and the drill 250 may be removed
from the extended outer sleeve 1000 together thus trap-
ping and removing much of the debris produced by the
actual drilling. It is appreciated that in the alternative, a
drill (not shown) may be used such that the distal bone
engaging portion has an outside diameter generally cor-
responding to the minor diameter of the implant and
more proximally, a shaft portion with a larger diameter
generally corresponding to the major diameter of the im-
plant. An implant I may then be inserted according to
the method described above. If the implant to be insert-
ed does not have a major and minor diameter, then no
inner sleeve is required, and the drill 250 having a di-
ameter corresponding with the diameter of such an im-
plant may be inserted directly into extended outer sleeve
to drill the vertebrae L4 and L5.
[0084] While not considered the preferred method un-
der most circumstances it is nevertheless anticipated
that one could drill the described hole across the disc
space and into each of the adjacent vertebrae from the
lateral aspect of the spine and in at least a partially side
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to side direction through the extended outer sleeve and
then remove the extended outer sleeve and insert at
least one spinal implant also from the lateral aspect of
the spine and in an at least a partially side to side direc-
tion and with or without the use of some form of spinal
distractor. In which circumstance the use of an inner
sleeve is of less importance than that the size of the
opening created is sufficient such that it is possible to
insert the implant. To that end and independent of
whether the extended outer sleeve is left in place for
implant insertion, and whether an inner sleeve is used
during drilling it is anticipated and should be appreciated
that the extended outer sleeve and opening may be of
a variety of shapes and that the creation of spaces of
varied shapes across a disc and within the spine may
be achieved by use of an instrument appropriate for the
surgical removal of spinal material, such as a chisel or
a router, and with or without the use of a drill, and/or an
inner sleeve, and/or an extended outer sleeve; and with
the essential element being that the space within the
spine is being created across a disc intermediate two
adjacent vertebrae from the lateral aspect of said disc
and at least in part in a from side to side direction and
that an implant is then inserted also from the lateral as-
pect of said disc which implant occupies at least in part
said space, engages at least in part each of the verte-
brae adjacent said disc space and comes to lie in an at
least partially side to side direction across said disc
space.
[0085] Referring to Figures 29 and 30, the implants I
and J are shown inserted across the disc spaces D be-
tween vertebrae L3, L4 and L5, respectively. Figure 30
is a top sectional view along lines 30--30 of Figure 29
showing the area of contact of the implant I and the ver-
tebrae L4. It can be seen from Figure 30 that the implant
I has a true lateral orientation with respect to the verte-
bra L4, such that there is a great area of contact between
the implant I and the vertebra L4.
[0086] Referring to Figure 30A, a top sectional view
of a vertebra similar to Figure 30 is shown illustrating
the area of contact of the implant I and the vertebrae L4
when the implant I is inserted with the "Lateral Method"
from a slightly anterior position (anterolateral) along the
Lateral aspect of the spine and in an at least partially
side to side direction.
[0087] Referring to Figures 31 and 32, illustrating the
prior art method, two implants 1050 and 1052 are insert-
ed from the anterior or posterior aspect of the spine so
that they are oriented in an anterior to posterior direction
across the disc space D and vertebrae L4 and L5. It can
be seen that implants 1050 and 1052 must have a much
smaller diameter than implant I to fit within the width of
the spine and therefore have very small areas of en-
gagement to the vertebrae themselves as most of the
diameter of the implants is used in just spanning across
the height of the disc before contacting said vertebrae.
Figure 32 is a top sectional view along lines 32--32 of
Figure 31 showing the area of contact of the two spinal

implants 1050 and 1052 and the vertebra L5.
[0088] Referring to Figure 33, a top sectional view
showing the area of contact of a cylindrical spinal im-
plant 1090 having the same diameter as implant I shown
in Figure 30, inserted from the anterior to posterior di-
rection across the vertebra L5 is shown and seen to have
by necessity a much shorter length.
[0089] Referring to Figures 30 and 32-33, it can then
be appreciated that an implant I inserted from the lateral
aspect of the spine may have a diameter almost as great
as the depth of the spine from front to back at that loca-
tion unlike two implants such as implants 1050 and 1052
inserted side by side from front to back or the reverse
where each implant can have a diameter no greater than
one half the width of the spine at that level. It can further
be appreciated that while the height of the disc space
itself hardly affects the area of contact of the single large
implant I with the adjacent vertebrae, it substantially ef-
fects the area of contact of the two implants 1050 and
1052 inserted in the front to back directions side by side.
Further, as the lumbar vertebrae and discs are much
wider from side to side then they are deep from front to
back, it can be appreciated that when single implants of
the same diameter are inserted across a given lumbar
disc, the laterally inserted implant I may be of a much
greater length and thus have more area of contact, for
stability and fusion than implant 1090 inserted from an-
terior to posterior.
[0090] Referring to Figure 34, a segment of the spinal
column having single implants 1095 and 1096 inserted
from front to back at adjacent disc levels between three
vertebrae V1-3 is shown. As it can be seen in Figure 34,
it is generally not possible to increase the diameter of
singular implants inserted from front to back without risk-
ing severe structural and vascular damage to that area
of the spine. Implants 1095 and 1096 each have a di-
ameter that is substantially greater than the diameter of
implant 1090, such that implants 1095 and 1096 could
in theory have a greater area of contact with the adjacent
vertebrae than implant 1090. However, in application,
as a result of the larger diameter of the implants 1095
and 1096, a large portion of bone from the adjacent ver-
tebrae would have to be removed to accommodate the
large diameter of each of the implants 1095 and 1096
which would significantly weaken the structural integrity
of those vertebrae. This is especially a problem when
as shown in Figure 34, implants 1095 and 1096 are in-
serted at adjacent disc levels such that the intermediate
vertebrae V2 would be cut in half to form a "butterfly"
pattern resulting in the complete loss of the structural
integrity of vertebrae V2.
[0091] Thus, the implant I inserted laterally provides
for greater surface area of contact, the largest volume
of fusion promoting material, and the greatest mechan-
ical engagement and thus stability, and is therefore an
improvement upon other methods of implant insertion
in facilitating a successful fusion.
[0092] Referring to Figure 35, an alternative embodi-
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ment of the extended outer sleeve is shown and gener-
ally referred to by the numeral 1100. As only a single
relatively small incision (approximately three inches or
less) is required through the abdominal wall of the pa-
tient to perform the procedure for the fusion of two ver-
tebrae adjacent a disc space in the lumbar spine, it is
anticipated that the surgeon may prefer to perform the
method of the present invention under direct vision,
without the need for an endoscope. In such a circum-
stance, a convertible extended outer sleeve 1100 may
be used. The convertible extended outer sleeve 1100
may be similar in structure to the extended outer sleeve
1000, except that it comprises a hollow tubular member
1102 that is disengageable from the distal end portion
1104 of the convertible extended outer sleeve 1100. As
shown in Figure 35 the extended outer sleeve 1100 has
a detachable hollow tubular member 1102. The verte-
brae engaging distal end portion 1104 may be as shown
in Figure 35 or may be similar to the distal end shown
previously in Figure 7A, such that the convertible ex-
tended outer sleeve 1100 may be useable throughout
the spine.
[0093] The convertible extended outer sleeve 1100 is
inserted in the disc space D and the adjacent vertebrae
L4 and L5 as described above for the extended outer
sleeve 1000. Once the extension member 1120 is seat-
ed in the disc space D and the prongs 1112 and 1114
are engaged to the vertebrae L4 and L5, the hollow tu-
bular member 1102 may be dissociated from the distal
end portion 1104 which remains engaged to the verte-
brae L4 and L5. In this manner, if an incision is made to
access the spine directly, the surgeon may access the
disc space D through the distal end portion 1104 which
is closer to the spine, without having to pass through the
entire length of the convertible extended outer sleeve
1100. With the distal end portion 1104 in place, the ver-
tebrae remain distracted and aligned, and since the hol-
low tubular member 1102 has been removed, it is then
possible for the surgeon to work in and around the spine
under direct vision. The shortened distal end portion
1104 of the convertible extended outer sleeve 1100 left
protruding from the adjacent vertebrae may be selected
to be of a length such that it still serves to offer some
protection to the large blood vessels which are safely
positioned outside of the remaining working channel. Al-
ternatively it can be of any length so as to fulfill the sur-
geon's purposes. The hollow tubular member 1102 may
be reengaged to the distal end portion 1104 for inserting
an implant I in the manner described above.
[0094] In the specific embodiment of the convertible
extended outer sleeve 1100, the distal end portion 1104
has a single extension member 1120 and two prongs
1112 and 1114 positioned approximately 120 degrees
from the extension member 1120 for engaging the two
adjacent vertebrae L4 and L5, for the purpose of allowing
the surgeon direct access to the spinal canal. Thus, if a
discectomy is to be performed, an extended outer
sleeve having a single anterior intradiscal extended

member 1120, but without a posterior extended mem-
ber, and with two vertebrae engaging prongs 1112 and
1114 may be used.
[0095] It is appreciated that for surgery on the thoracic
spine, while the method described above wherein the
entire procedure is performed through the extended out-
er sleeve 140 is preferred, it is also possible to utilize
the convertible extended outer sleeve 1100 when a full
thoracotomy is made to access the thoracic spine with-
out having to work through the entire length of the ex-
tended outer sleeve. In this manner the surgeon may
directly visualize and access the surgical site.
[0096] Further, combining the features of the absence
of any posterior intradiscal extended member with the
convertible extended outer sleeve 1100 permits easy
and direct access to the spinal canal for removal of any
diseased discal material.
[0097] While the present invention has been de-
scribed in detail with regards to the preferred embodi-
ments, it is appreciated that other variations of the
present invention may be devised which do not depart
from the scope of the claims.

Claims

1. Outer sleeve for use in human spinal surgery for in-
sertion from the lateral aspect of an adult human
thoracic and lumbar spine in a disc space between
two adjacent vertebral bodies, comprising:

a hollow tubular member (140,1000,1100) hav-
ing a height adapted to be greater than the
height of the disc space, said hollow tubular
member (140, 100, 1100) having an opening for
providing protected access to the disc space
and the adjacent vertebral bodies, and

a disc penetrating extension (148, 1020, 1120)
extending from said hollow tubular member
(140, 1000, 1100) for insertion between the ad-
jacent vertebral bodies, characterized in that
said disc penetrating extension (148, 1020,
1120) has a portion for bearing against each of
the adjacent endplates of the adjacent vertebral
bodies, said portion of said disc penetrating ex-
tension (148, 1020, 1120) having a height less
than the height of said hollow tubular member
(140, 1000, 1100) and a length of 14 - 30 mm,
such that the length is less than the transverse
width of the vertebral bodies between which
said disc penetrating extension (148, 1020,
1120) is adapted to be inserted, and greater
than the anterior to posterior dimension of the
adjacent endplates.

2. The Outer sleeve of claim 1, further comprising a
second disc penetrating extension (1022) extend-
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ing from said hollow tubular member (140, 1000,
1100) for insertion into the disc space and for bear-
ing against the endplates of the adjacent vertebral
bodies.

3. The Outer sleeve of claim 2, wherein said first and
second disc penetrating extensions (148, 1020,
1120, 1022) have different heights.

4. The Outer sleeve of claim 1, wherein said hollow
tubular member (140 1000, 1100) has a distal end
configured to resist the over insertion of said disc
penetrating extension (148, 1020, 1120) into the
disc space.

5. The Outer sleeve of claim 1, further comprising a
removable inner sleeve (242,1040).

6. The Outer sleeve of claim 1, wherein said hollow
tubular member (140, 1000, 1100) has an external
surface at its distal end (146, 1010, 1104) and said
disc penetrating extension (148, 1020, 1120) is co-
extensive with said external surface of the distal end
(146, 1010, 1104) of said hollow tubular member
(140,1000, 1100).

7. The Outer sleeve of claim 1, wherein said hollow
tubular member (140, 1000, 1100) conforms at least
in part to the exterior surface of the vertebral bodies
of the lateral aspect of the adjacent vertebral bod-
ies.

8. The Outer sleeve of claim 2, wherein said disc pen-
etrating extensions (148, 1020, 1120, 1022) are di-
ametrically opposed to each other.

9. The Outer sleeve of claim 2, wherein said disc pen-
etrating extensions (148, 1020, 1120, 1022) have
the same height.

10. The Outer sleeve of claim 1, wherein said disc pen-
etrating extension (148, 1020, 1120) has a height
that approximates the height of the normal disc
space between the adjacent vertebral bodies.

11. The Outer sleeve of claim 1, further comprising at
least one penetrating member for penetrating at
least one of the two adjacent vertebral bodies.

12. The Outer sleeve of claim 13, wherein said at least
one penetrating member includes at least one
prong (149, 1012, 1112, 150, 1014, 1114) for inser-
tion into the spine.

13. The Outer sleeve of claim 1, wherein said disc pen-
etrating extension (148, 1020, 1120) has a leading
end (1024) that is tapered.

14. The Outer sleeve of claim 1, wherein said hollow
tubular member (140, 1000, 1100) includes a distal
end portion (1104) that is detachable from the re-
mainder of said hollow tubular member (140, 1000,
1100).

15. The Outer sleeve of any one of the above claims,
in combination with a spinal implant (I) sized for in-
sertion through said opening of said hollow tubular
member (140, 1000, 1100).

16. The Outer sleeve of claim 15 wherein spinal implant
is one of a dowel and a spinal fusion implant.

Patentansprüche

1. Außenhülse für die Verwendung bei chirurgischen
Eingriffen an der menschlichen Wirbelsäule, wobei
die Außenhülse von der Seite der erwachsenden
menschlichen Brustoder Lendenwirbelsäule in ei-
nen Bandscheibenraum zwischen zwei benachbar-
ten Wirbeln eingeführt wird, mit:

einem hohlen Rohrglied (140, 1000, 1100) mit
einer Höhe, die größer als die Höhe des Band-
scheibenraums ist, wobei das hohle Rohrglied
(140, 100, 1100) eine Öffnung aufweist, um ei-
nen geschützten Zugriff auf den Bandschei-
benraum und die benachbarten Wirbel zu bie-
ten, und

einem in die Bandscheibe eindringenden Ver-
längerungsglied (148, 1020, 1120), das sich
von dem hohlen Rohrglied (140, 1000, 1100)
erstreckt, um zwischen den benachbarten Wir-
beln eingeführt zu werden, dadurch gekenn-
zeichnet, dass das Verlängerungsglied (148,
1020, 1120) einen Teil umfasst, der gegen die
Endplatten der benachbarten Wirbel drückt,
wobei dieser Teil eine Höhe, die kleiner als die
Höhe des hohlen Rohrglieds (140, 1000, 1100)
ist, und eine Länge von 14 - 30 mm aufweist,
sodass die Länge kleiner als die Breite der Wir-
bel, zwischen denen das Verlängerungsglied
(148, 1020, 1120) eingeführt werden soll, und
größer als die sich von vorne nach hinten er-
streckende Dimension der benachbarten End-
platten ist.

2. Außenhülse nach Anspruch 1, die weiterhin ein
zweites in die Bandscheibe eindringendes Verlän-
gerungsglied (1022) umfasst, das sich von dem
hohlen Rohrglied (140, 1000, 1100) erstreckt, um in
den Bandschreibenraum eingeführt zu werden und
gegen die Endplatten der benachbarten Wirbel zu
drücken.
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3. Außenhülse nach Anspruch 2, wobei das erste und
das zweite in die Bandscheibe eindringende Ver-
längerungsglied (148, 1020, 1120, 1022) jeweils un-
terschiedliche Höhen aufweisen.

4. Außenhülse nach Anspruch 1, wobei das hohle
Rohrglied (140, 1000, 1100) ein entferntes Ende
aufweist, das konfiguriert ist, um eine übermäßige
Einführung des in die Bandscheibe eindringenden
Verlängerungsglied (148, 1020, 1120) in den Band-
scheibenraum zu verhindern.

5. Außenhülse nach Anspruch 1, die weiterhin eine
entfernbare Innenhülse (242, 1040) umfasst.

6. Außenhülse nach Anspruch 1, wobei das hohle
Rohrglied (140, 1000, 1100) eine Außenfläche an
ihrem entfernten Ende (146, 1010, 1104) aufweist
und das in die Bandscheibe eindringende Verlän-
gerungsglied (148, 1020, 1120) sich in gleicher Län-
ge wie die Außenfläche des entfernten Endes (146,
1010, 1104) des hohlen Rohrglieds (140, 1000,
1100) erstreckt.

7. Außenhülse nach Anspruch 1, wobei das hohle
Rohrglied (140, 1000, 1100) wenigstens teilweise
der Außenfläche der benachbarten Wirbel ent-
spricht.

8. Außenhülse nach Anspruch. 2, wobei die in die
Bandscheibe eindringenden Verlängerungsglieder
(148, 1020, 1120, 1022) einander diametral gegen-
überliegen.

9. Außenhülse nach Anspruch 2, wobei die in die
Bandscheibe eindringenden Verlängerungsglieder
(148, 1020, 1120, 1022) jeweils dieselbe Höhe auf-
weisen.

10. Außenhülse nach Anspruch 1, wobei das in die
Bandscheibe eindringenden Verlängerungsglied
(148, 1020, 1120) eine Höhe aufweist, die ungefähr
der Höhe des normalen Bandscheibenraums zwi-
schen den benachbarten Wirbeln entspricht.

11. Außenhülse nach Anspruch 1, die weiterhin wenig-
stens ein Eindringungsglied zum Eindringen in we-
nigstens einen der zwei benachbarten Wirbel um-
fasst.

12. Außenhülse nach Anspruch 13, wobei das wenig-
stens eine Eindringungsglied wenigstens ein Zin-
ken (149, 1012, 1112, 150, 1014, 1114) umfasst, der
in den Wirbel eindringen kann.

13. Außenhülse nach Anspruch 1, wobei das in die
Bandscheibe eindringende Verlängerungsglied
(148, 1020, 1120) ein sich verjüngendes vorderes

Ende (1024) aufweist.

14. Außenhülse nach Anspruch 1, wobei das hohle
Rohrglied (140, 1000, 1100) einen entfernten End-
teil (1104) umfasst, der von dem Rest des hohlen
Rohrglieds (140, 1000, 1100) gelöst werden kann.

15. Außenhülse nach einem der vorstehenden Ansprü-
che in Kombination mit einem Wirbelsäulenimplan-
tat (I), das eine derartige Größe aufweist, das es
durch die Öffnung des hohlen Rohrglieds (140,
1000, 1100) eingesetzt werden kann.

16. Außenhülse nach Anspruch 15, wobei das Wirbel-
säulenimplantat ein Dübel- oder ein Wirbelfusions-
implantat ist.

Revendications

1. Manchon externe destiné à être utilisé en chirurgie
rachidienne humaine et à être inséré depuis le côté
latéral d'une colonne dorsale et lombaire d'un adul-
te humain dans un espace discal entre deux corps
vertébraux adjacents, comprenant :

un élément tubulaire creux (140, 1000, 1100)
ayant une hauteur adaptée pour être supérieu-
re à la hauteur de l'espace discal, ledit élément
tubulaire creux (140, 1000, 1100) ayant une
ouverture pour fournir un accès protégé à l'es-
pace discal et aux corps vertébraux adjacents,
et
une extension de pénétration de disque (148,
1020, 1120) s'étendant depuis ledit élément tu-
bulaire creux (140, 1000, 1100) pour être insé-
rée entre les corps vertébraux adjacents, ca-
ractérisée en ce que ladite extension de pé-
nétration de disque (148, 1020, 1120) a une
partie destinée à prendre appui sur chacun des
plateaux vertébraux adjacents des corps verté-
braux adjacents, ladite partie de ladite exten-
sion de pénétration de disque (148, 1020,
1120) ayant une hauteur inférieure à la hauteur
dudit élément tubulaire creux (140, 1000, 1100)
et une longueur de 14 à 30 mm, de sorte que
la longueur est inférieure à la largeur transver-
sale des corps vertébraux entre lesquels ladite
extension de pénétration de disque (148, 1020,
1120) est propre à être insérée, et supérieure
à la dimension de l'avant vers l'arrière des pla-
teaux vertébraux adjacents.

2. Manchon externe selon la revendication 1, compre-
nant en outre une seconde extension de pénétra-
tion de disque (1022) s'étendant depuis ledit élé-
ment tubulaire creux (140, 1000, 1100) pour être in-
sérée dans l'espace discal et prendre appui sur les
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plateaux vertébraux des corps vertébraux adja-
cents.

3. Manchon externe selon la revendication 2, dans le-
quel lesdites première et seconde extensions de
pénétration de disque (148, 1020, 1120, 1022) ont
différentes hauteurs.

4. Manchon externe selon la revendication 1, dans le-
quel ledit élément tubulaire creux (140, 1000, 1100)
a une extrémité distale configurée pour résister à
l'insertion excessive de ladite extension de péné-
tration de disque (148, 1020, 1120) dans l'espace
discal.

5. Manchon externe selon la revendication 1, compre-
nant en outre un manchon interne amovible (242,
1040).

6. Manchon externe selon la revendication 1, dans le-
quel ledit élément tubulaire creux (140, 1000, 1100)
a une surface externe à son extrémité distale (146,
1010, 1104) et ladite extension de pénétration de
disque (148, 1020, 1120) est de même étendue que
ladite surface externe de l'extrémité distale (146,
1010, 1104) dudit élément tubulaire creux (140,
1000, 1100).

7. Manchon externe selon la revendication 1, dans le-
quel ledit élément tubulaire creux (140, 1000, 1100)
se conforme au moins en partie à la surface exté-
rieure des corps vertébraux du côté latéral des
corps vertébraux adjacents.

8. Manchon externe selon la revendication 2, dans le-
quel lesdites extensions de pénétration de disque
(148, 1020, 1120, 1022) sont diamétralement oppo-
sées l'une par rapport à l'autre.

9. Manchon externe selon la revendication 2, dans le-
quel lesdites extensions de pénétration de disque
(148, 1020, 1120, 1022) ont la même hauteur.

10. Manchon externe selon la revendication 1, dans le-
quel ladite extension de pénétration de disque (148,
1020, 1120) a une hauteur qui est approximative-
ment la hauteur de l'espace discal normal entre les
corps vertébraux adjacents.

11. Manchon externe selon la revendication 1, compre-
nant en outre au moins un élément de pénétration
destiné à pénétrer dans au moins un des deux
corps vertébraux adjacents.

12. Manchon externe selon la revendication 13, dans
lequel ledit au moins un élément pénétrant com-
prend au moins une griffe (149, 1012, 1112, 150,
1014, 1114) pour insertion dans la colonne.

13. Manchon externe selon la revendication 1, dans le-
quel ladite extension de pénétration de disque (148,
1020, 1120) a une extrémité avant (1024) qui est
conique.

14. Manchon externe selon la revendication 1, dans le-
quel ledit élément tubulaire creux (140, 1000, 1100)
comprend une partie d'extrémité distale (1104) qui
peut être détachée du reste dudit élément tubulaire
creux (140, 1000, 1100).

15. Manchon externe selon l'une quelconque des re-
vendications précédentes, en combinaison avec un
implant rachidien (1) dimensionné pour être inser-
tion à travers ladite ouverture dudit élément tubu-
laire creux (140, 1000, 1100).

16. Manchon externe selon la revendication 15, dans
lequel ledit implant rachidien est l'un parmi un tenon
et un implant de fusion rachidienne.

33 34



EP 0 814 718 B1

19



EP 0 814 718 B1

20



EP 0 814 718 B1

21



EP 0 814 718 B1

22



EP 0 814 718 B1

23



EP 0 814 718 B1

24



EP 0 814 718 B1

25



EP 0 814 718 B1

26



EP 0 814 718 B1

27



EP 0 814 718 B1

28



EP 0 814 718 B1

29



EP 0 814 718 B1

30



EP 0 814 718 B1

31



EP 0 814 718 B1

32


	bibliography
	description
	claims
	drawings

