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8 TITLE

VARIABLE ANGLE BLADE PLATE SYSTEM AND METHOD

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This Patent Application claims priority to U.S. Provisional Patent

Application Serial Number 61/879,947 titled Variable Angle Blade Plate System and 

Method, and filed September 19, 2013, the entire contents of which are herein 

incorporated by reference in its entirety.

BACKGROUND

[0001] 1. Field

[0002] The present inventive concept generally pertains to bone fractures, and

more particularly, to a system for treating bone fractures.

[0003] 2. Discussion of Related Art

[0004] A bone fracture is a medical condition in which there is a break in a bone.

In some circumstances, a bone fracture can be the result of high force impact or stress. 

Bone fractures may be classified in a variety of ways. For example, fractures may be 

classified anatomically. Anatomical classifications may begin with specifying the 

involved body part, such as the skull, spine, ribs, sternum, shoulder, arm, hand, pelvis, 

femur, patella, lower leg, or foot. Within each anatomical classification, fractures may be 

classified based on a more specific localization. For example, arm fractures may be 

categorized into humerus fractures, ulnar fractures, and radius fractures. Anatomical 

classifications may also have additional definition criteria that distinguish between 

different types of fractures at the same location. For example, radius fractures may 

include various types of distal-radius fractures.

[0004a] Any reference herein to a patent document or other matter which is given as 

prior art is not to be taken as an admission that that document or matter was known or that 

the information it contains was part of the common general knowledge as at the priority date 

of any of the claims.

[0004b] Throughout the description and claims of the specification, the word 

“comprise” and variations of the word, such as “comprising” and “comprises”, is not intended 

to exclude other additives, components, integers or steps.
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8 SUMMARY

[0005] The present inventive concept described herein provides a unique

bone fixation system for treating bone fractures. The bone fixation system of the present 

inventive concept includes a plate with an axle and a blade or "beam" configured to 

engage with the axle and reside proximate to a subchondral fragment of bone in upon 

installation of the plate. The beam is operable to rotate about the axle on the plate and 

reposition the subchondral fragment of bone.
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[0006] The various embodiments of the present inventive concept described herein provide 

numerous technical advantages. For example, the present inventive concept can be used to 

treat different classes of fractures, such as but not limited to different classes of radial and ulnar 

fractures, proximal tibial fractures, distal tibial fractures, acetabular fractures, proximal femoral 

fractures, distal femoral fractures, fracture malunions, and fracture non-unions. Further, the 

present inventive concept can be used to restore a subchondral fragment to its original position. 

Still further, the present inventive concept can be used to alter the angulation of a fracture 

fragment relative to another fracture fragment. Each embodiment of the present inventive 

concept may include none, some, or all of the above advantages and it is foreseen that one or 

more other advantages may be readily apparent to one skilled in the art having viewed the 

figures, descriptions, and/or claims included herein. The beam of the present inventive concept 

includes numerous advantages over conventional designs disclosed in, for example, U.S. 

Patent No. 8,603,148 titled “SYSTEM FOR TREATING BONE FRACTURES” and filed on May 

5, 2011, which is incorporated herein by reference in its entirety. Among other improvements, 

the system of the present inventive concept advantageously causes rotation of the beam to 

reposition and/or reduce fracture fragments, thereby providing significantly more robust beam 

retention on the plate relative to conventional designs.

[0007] The aforementioned may be achieved in one aspect of the present inventive 

concept by providing a bone fixation system operable to alter angulation of a fracture fragment 

of a bone. The system may include a bone fixation plate having at least one beam engagement 

feature, and/or an elongated beam having an end portion with (i) a plate engagement feature 

operable to rotatably engage the at least one beam engagement feature of the plate, (ii) at least 

one bone engagement feature operable to engage a portion of a bone, and/or (iii) a retention 

feature operable to prevent detachment of the beam from the plate.

[0008] The beam may include a receiver operable to receive a tool. The receiver may be a 

hole extending at least partially through the beam. The hole may be sized and shaped to 

threadedly receive a terminally-threaded rod, e.g., an inserter rod and/or extractor rod. The rod 

may be part of a tool configured to facilitate engagement and/or disengagement of the beam to 

a portion of the plate or cause the beam and plate to engage and/or disengage from each other.

[0009] The tool may include an internal portion and/or an external portion, relative to each 

other, that are rotatable relative to each other to cause engagement and/or disengagement of 

the beam with the rod. The tool may include two external portions that are rotatable relative to

2
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each other to cause engagement and/or disengagement of the beam with the rod. The external 

portion(s) may be at least partially visible with a visible portion being graspable by a user. The 

at least one of the internal and external portions of the rod may include a feature operable to 

engage a portion of the beam. The tool may include an exterior shaft that surrounds a portion of 

the rod. The shaft may include a concave portion configured to abuttingly engage a convex 

portion of the beam.

[0010] The bone engagement feature may be operable to at least partially penetrate the 

portion of the bone. The plate may include an opening operable to receive a positioner. The 

opening may extend through the plate at an angle that is oblique to a plane defined by a surface 

of the plate so as to direct the positioner toward an end of the plate having the at least one 

beam engagement feature. The positioner may be a screw operable to threadably advance 

through the opening, penetrate a bone, and abuttingly engage a portion of the beam, and cause 

the beam to pivot relative to the plate so as to move the bone to a desired position, all while 

threadably advancing through the opening.

[0011] The plate may include a retention mechanism operable to prevent disengagement of 

the beam with the plate unless the mechanism is biased toward the portion of the plate by the 

rod. The plate may be operable to allow rotation of the beam about the portion of the plate 

when the positioner is moved with respect to the opening in the plate.

[0012] The at least one beam engagement feature of the plate may be an axle that defines 

an axis of rotation. The at least one bone engagement feature and the retention feature of the 

beam may be spaced from each other along or about a curved portion of the beam. The curved 

portion of the beam may be operable to slidably or rotatably engage the axle to permit rotation 

of the beam relative to the plate about the axis of rotation. The plate may include two beam 

engagement features that are elongated and extended in a direction substantially parallel to 

each other on an end of the plate.

[0013] The aforementioned may be achieved in one aspect of the present inventive 

concept by providing a method of repositioning a displaced bone fragment. The method may 

include the step of (i) attaching a rod to a beam, (ii) causing the beam to securely engage a 

portion of a bone fixation plate using the rod, and/or (iii) causing the beam to rotate about the 

portion of the plate by advancing a positioner at least partially through an opening in the plate. 

The rod may be configured to be at least partially received by the beam. The rod may be part of

3
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a tool having internal and external portions that are rotatable relative to each other to affect

engagement and disengagement of the beam with the rod.

[0014] The tool may include a shaft that surrounds a portion of the rod. The tool may 

include a concave portion configured to abuttingly engage a convex portion of the beam. The 

plate may include a retention mechanism operable to prevent disengagement of the beam with 

the plate unless the mechanism is biased in a direction, e.g., toward a portion of the plate by the 

rod. The beam may include a bone fragment-grip feature configured to (i) pierce a bone 

fragment as the beam rotates relative to the plate, and/or (ii) provide fixation between the beam 

and the bone fragment.

[0015] The aforementioned may be achieved in one aspect of the present inventive 

concept by providing a method of treating a bone fracture by altering angulation of a fracture 

fragment of a bone using a bone fixation system. The method may include the steps of (i) 

securing a beam to a bone fixation plate, (ii) securing the plate to the fracture fragment of the 

bone, (iii) advancing a screw through the plate to abut the beam, and/or (iv) causing the beam 

to pivot with respect to the plate by further advancing the screw through the plate.

[0016] The plate may have at least one beam engagement feature used for securing the 

beam to the plate. The beam may have an end portion with (i) a plate engagement feature 

operable to rotatably engage the at least one beam engagement feature of the plate, (ii) at least 

one bone engagement feature operable to engage a portion of a bone, and/or (iii) a retention 

feature operable to prevent detachment of the beam from the plate.

[0017] The beam may include a receiver operable to receive a tool. The receiver may be a 

hole extending at least partially through the beam. The hole may be sized and shaped to 

threadedly receive a terminally-threaded inserter/extractor rod of the tool. The rod may be 

configured to facilitate the securing of the beam to the plate. The tool may include internal and 

external portions that are rotatable relative to each other to affect the engagement and/or 

disengagement of the beam with the rod. The tool may include a shaft that surrounds a portion 

of the rod. The tool may include a concave portion configured to abuttingly engage a convex 

portion of the beam.

[0018] The bone engagement feature may be operable to at least partially penetrate the 

portion of the bone. The plate may include an opening operable to receive a positioner. The 

opening may extend through the plate at an angle that is oblique to a plane defined by a surface 

of the plate so as to direct the positioner toward an end of the plate having the at least one 

4
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beam engagement feature. The positioner may be a screw operable to threadably advance

through the opening and engage a portion of the beam, and cause the beam to pivot relative to

the plate.

[0019] The plate may include a retention mechanism operable to prevent disengagement of 

the beam with the plate unless the mechanism is biased toward the portion of the plate by the 

rod. The plate may be operable to allow rotation of the beam about the portion of the plate 

when the positioner is moved with respect to the opening in the plate. The at least one beam 

engagement feature of the plate may be an axle that defines an axis of rotation. The at least 

one bone engagement feature and the retention feature of the beam are spaced from each 

other about a curved portion of the beam that is operable to rotatably engage the axle to permit 

rotation of the beam relative to the plate about the axis of rotation. The plate may include two 

beam engagement features that are elongated and extend in a direction substantially parallel to 

each other on an end of the plate.

[0020] Additional aspects, advantages, and utilities of the present inventive concept will be 

set forth in part in the description which follows and, in part, will be obvious from the description, 

or may be learned by practice of the present inventive concept.

[0021] The foregoing is intended to be illustrative and is not meant in a limiting sense. 

Many features and subcombinations of the present inventive concept may be made and will be 

readily evident upon a study of the following specification and accompanying drawings 

comprising a part thereof. These features and subcombinations may be employed without 

reference to other features and subcombinations.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The present inventive concept is described in detail below with reference to the 

attached drawing figures, wherein:

[0023]

[0024]

in FIG. 1;

FIG. 1 is a top plan view of a beam of the present inventive concept;

FIG. 2 is a perspective view of the beam of the present inventive concept illustrated

[0025] FIG. 3 is a perspective view of the beam of the present inventive concept illustrated 

in FIG. 1;
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[0026] FIG. 4 is a front side view of the beam of the present inventive concept illustrated in

FIG. 1;

[0027] FIG. 5 is a right side view of the beam of the present inventive concept illustrated in 

FIG. 1;

[0028] FIG. 6 is a rear side view of the beam of the present inventive concept illustrated in 

FIG. 1;

[0029] FIG. 7 is a bottom view of the beam of the present inventive concept illustrated in 

FIG. 1;

[0030] FIG. 8 is a perspective view of the beam of the present inventive concept illustrated 

in FIG. 1;

[0031] FIG. 9 is a perspective view of the beam of the present inventive concept illustrated 

in FIG. 1;

[0032] FIG. 10 is a perspective view of the beam illustrated in FIG. 1 in use with a plate of 

the present inventive concept and mounted to a bone fragment;

[0033] FIG. 11 is a magnified perspective view of portion “A” of FIG. 10 of the beam and 

the plate of the present inventive concept illustrated in FIG. 10;

[0034] FIG. 12 is a cross-section view of the beam and the plate of the present inventive 

concept illustrated in FIG. 10 taken along line D-D;

[0035] FIG. 13 is a right side view of a beam and a plate of the present inventive concept;

[0036] FIG. 14 is a front side view of the beam and the plate of the present inventive

concept illustrated in FIG. 13;

[0037] FIG. 15 is a top plan view of the beam and the plate of the present inventive concept 

illustrated in FIG. 13;

[0038] FIG. 16 is a left side view of the beam and the plate of the present inventive concept 

illustrated in FIG. 13;

[0039] FIG. 17 is a magnified perspective view of portion “F” of FIG. 16 of the beam and 

the plate of the present inventive concept illustrated in FIG. 16;

[0040] FIG. 18 is a perspective view of the beam illustrated in FIG. 1 in use with a plate of 

the present inventive concept and mounted to a bone fragment;

6



WO 2015/042392 PCT/US2014/056549

[0041] FIG. 19 is a magnified perspective view of portion “A” of FIG. 18 of the beam and

the plate of the present inventive concept illustrated in FIG. 18;

[0042] FIG. 20 is a cross-section view of the beam and the plate of the present inventive 

concept illustrated in FIG. 18 taken along line E-E;

[0043] FIG. 21 is a right side view of a beam, a plate, and an inserter/extractor device of 

the present inventive concept;

[0044] FIG. 22 is a magnified perspective view of portion “H” of FIG. 21 of the beam, the 

plate, and the inserter/extractor device of the present inventive concept illustrated in FIG. 21;

[0045] FIG. 23 is a perspective view of the beam, the plate, and the inserter/extractor 

device of the present inventive concept illustrated in FIG. 21;

[0046] FIG. 24 is a magnified perspective view of portion “B” of FIG. 23 of the beam, the 

plate, and the inserter/extractor device of the present inventive concept illustrated in FIG. 23;

[0047] FIG. 25 is a perspective view of the beam, the plate, and the inserter/extractor 

device of the present inventive concept illustrated in FIG. 21;

[0048] FIG. 26 is a magnified perspective view of portion “C” of FIG. 25 of the beam, the 

plate, and the inserter/extractor device of the present inventive concept illustrated in FIG. 25; 

[0049] FIG. 27 is side view of an inserter device of the present inventive concept;

[0050] FIG. 28 is a cross-section view of the inserter device of the present inventive

concept illustrated in FIG. 27 taken along line A-A;

[0051] FIG. 29 is a magnified side view of portion “C” of FIG. 28 of the inserter device of 

the present inventive concept illustrated in FIG. 28;

[0052] FIG. 30 is perspective view of the inserter device of the present inventive concept 

illustrated in FIG. 27;

[0053] FIG. 31 is a magnified perspective view of portion “D” of FIG. 30 of the inserter 

device of the present inventive concept illustrated in FIG. 30;

[0054] FIG. 32 is side view of an extractor device of the present inventive concept;

[0055] FIG. 33 is a cross-section view of the extractor device of the present inventive

concept illustrated in FIG. 32 taken along line C-C;
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[0056] FIG. 34 is a magnified side view of portion “D” of FIG. 33 of the extractor device of

the present inventive concept illustrated in FIG. 33;

[0057] FIG. 35 is perspective view of the extractor device of the present inventive concept 

illustrated in FIG. 32; and

[0058] FIG. 36 is a magnified perspective view of portion “E” of FIG. 35 of the extractor 

device of the present inventive concept illustrated in FIG. 35.

[0059] The drawing figures do not limit the present inventive concept to the specific 

examples disclosed and described herein. The drawings are not necessarily to scale, emphasis 

instead being placed upon clearly illustrating the principles of the present inventive concept.

DETAILED DESCRIPTION

[0060] The following detailed description references the accompanying drawings that 

illustrate the present inventive concept. The illustrations and description are intended to 

describe aspects of the present inventive concept in sufficient detail to enable those skilled in 

the art to practice the present inventive concept. Other components can be utilized and 

changes can be made without departing from the scope of the present inventive concept. The 

following detailed description is, therefore, not to be taken in a limiting sense. The scope of the 

present inventive concept is defined only by the appended claims, along with the full scope of 

equivalents to which such claims are entitled.

[0061] In this description, references to “one embodiment,” “an embodiment,” or 

“embodiments” mean that the feature or features being referred to are included in at least one 

embodiment of the present inventive concept. Separate references to “one embodiment,” “an 

embodiment,” or “embodiments” in this description do not necessarily refer to the same 

embodiment and are also not mutually exclusive unless so stated and/or except as will be 

readily apparent to those skilled in the art from the description. For example, a feature, 

structure, act, etc. described in one embodiment may also be included in other embodiments, 

but is not necessarily included. Thus, the present inventive concept can include a variety of 

combinations and/or integrations of the embodiments described herein.

[0062] Turning to Figs. 1-36, a receiver in the form of threaded hole 1 is provided through a 

beam 5 that is sized and shaped for the purpose of inserting, extracting, and articulating the 

beam 5 from and/or about a bone fixation plate 14. The hole 1 is sized and shaped to matably 

receive a terminally threaded inserter central rod 15 and/or a terminally threaded extractor 

8
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central rod 8 of an inserter/extractor device 13. It is foreseen that the rods 8, 15 may be

simultaneously present on the same device 13, alternately present on the same device 13 as

illustrated by the figures, e.g., “bits” that are removably attachable to the device 13, or

permanently attached to different ones of the device 13, without deviating from the scope of the

present inventive concept.

[0063] The inserter and extractor central rods 15, 8 of the inserter/extractor device 13 are 

configured to screw into the threaded hole 1 to engage the inserter/extractor device 13 onto the 

beam 5. The inserter central rod 15 only has threads matching a length of a thread distance of 

the hole 1. The inserter central rod 15 is permanently attached to manual rotation device 9. A 

length of the inserter central rod 15 is only long enough to fully engage all of the threads of the 

hole 1 before the manual rotation device 9 of the inserter central rod 15 abuts a handle 10 of the 

inserter/extractor device 13. Once the manual rotation device 9 abuts the handle 10 of the 

inserter/extractor device 13, the central rod 8 and/or 15 is not able to advance any further. The 

beam 5 is then engaged with and onto the inserter/extractor device 13. A shaft 6 of the 

inserter/extractor device shaft 13 has a concave surface 7 that matches a convex surface 12 of 

the beam 5. When the concave surface 7 abuts the convex surface 12, and the inserter central 

rod 15 is terminally threaded into the threaded hole 1 of the beam 5, the beam 5 is affixed to the 

inserter/extractor device 13. The inserter/extractor device 13 is operable to guide the beam 5 

into position and advance the beam 5 onto either axle 11 of the plate 14 located on either side 

of one end of the plate 14, as illustrated in FIG. 19. Once the beam 5 engages the axle 11, axle 

retention feature 3 of cantilever spring mechanism 2 prevents the beam 5 from disengaging or 

otherwise detaching from the axle 11. The cantilever spring mechanism 2 is resilient and is able 

to flex when engaging the axle 11 and then lock the axle 11 into a curved portion between the 

cantilever spring mechanism 2 and a bone grip feature 4 on either side of the beam 5.

[0064] The manual rotation device 9 can then be rotated in an opposite direction to 

unthread the inserter central rod 15 from the beam 5 threaded hole 1. Once the beam 5 is 

disengaged from the inserter/extractor device 13, but remains engaged to the axle 11 via the 

cantilever spring mechanism 2, the beam 5 is now able to rotate around the axle 11 without 

disengaging from the plate 14.

[0065] At least one positioning device 442, e.g., a screw, is configured to be advanced 

through one of the openings 440 in the plate 14 and into a portion of a bone, e.g., peri-articular 

bone fragment 18 as illustrated by FIG. 12, to abut the beam 5 and force the beam 5 to rotate

9
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about the axle 11 as the positioning device 442 is further advanced through one of the openings 

440. Each of the openings 440 are at least partially threaded to threadably receive and mate 

with a portion of the positioning device 442 that is at least partially threaded. It is foreseen that 

each of the openings 440 may receive one of the positioning devices 442 for use with different 

ones of the beam 5 that are both attached to the plate 14 without deviating from the scope of 

the present inventive concept. In reducing a fracture, this rotation of the beam 5 can be used to 

correct the position, e.g., orientation and/or rotation, of a peri-articular bone fragment 18, e.g., 

from an undesired abnormal fractured position to a desired normal natural position to promote 

healing of the bone. In one embodiment, the beam 5 can be inserted into the peri-articular 

portion 18 of bone fragment 19 after the plate 14 is attached to a main portion of the bone 

fragment 19 with a bone screw 20 placed through an oblong plate hole 21.

[0066] As the beam 5 rotates about the axle 11, the bone grip feature 4 of the beam 5 is 

caused to penetrate the peri-articular portion 18 of bone fragment 19, allowing the beam (5) to 

rotate further than would be allowed if the bone grip feature 4 had a blunt terminal portion. The 

tapered design allows the bone grip feature 4 to penetrate the bone fragment 19. The bone grip 

feature 4 also provides additional bony fixation to promote growth of the bone fragment 19 

about the bone grip feature 4 and surrounding areas, which further anchors the beam 5 to the 

bone fragment 19.

[0067] The length of the extractor central rod 8 is longer than the inserter central rod 15 so 

that the threads of the extractor central rod 8 can engage past the hole 1 and push upon the 

axle 11 on the plate 14. By pushing on the axle 11, the extractor central rod 8 forces the beam 5 

to back out of its engagement with the axle 11 and disengage therewith. Disengagement of the 

beam 5 from the axle 11 of the plate 14 is effected by forcing the axle retention feature 3 of the 

cantilever spring mechanism 2 onto the axle 11, thereby causing the cantilever spring 

mechanism 2 to move away from the axle 11. With the beam 5 now engaged to the 

inserter/extractor device 13 and disengaged from the axle 11, the beam 5 can be extracted by 

withdrawing the inserter/extractor device 13 away from the plate.

[0068] The inserter central rod 15 is affixed to the manual rotation device 9 of the 

inserter/extractor device 13. Using the inserter functionality of the inserter central rod 15, the 

inserter/extractor device 13 is an assembly of the inserter central rod 15 and manual rotation 

device 9 inserted into central hole 17 of the handle 10. The handle 10 allows the assembly, i.e.,
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the combination of the inserter central rod 15 and the manual rotation device 9, to rotate freely

within the handle 10.

[0069] The extractor central rod 8 is affixed to the manual rotation device 9 of the 

inserter/extractor device 13. Using the extractor functionality, the inserter/extractor device 13 is 

an assembly composed of the extractor central rod 8 and manual rotation device 9 inserted into 

the central hole 16 of the inserter/extractor device handle 10. The handle 10 allows the 

assembly, i.e., the combination of the extractor central rod 8 and the manual rotation device 9, 

to rotate freely within the handle 10.

[0070] In one embodiment, the handle 10 of the inserter/extractor device 13 is rounded with 

and a rectangular shaft 6. The handle 10 and the shaft 6 may be manufactured of the same or 

different materials. It is foreseen that the handle 10 and/or the shaft 6 may be made of a 

bioabsorbable material, a non-bioabsorbable material, or a combination of both. Further 

examples of materials for the handle 10 and/or the shaft 6 include, but are not limited to, one or 

more metals, e.g., a titanium alloy, one or more polymers, and/or one or more laminates.

[0071] The beam 5 may be manufactured using a bioabsorbable material, a non

bioabsorbable material, or a combination of both. It is foreseen that the beam 5 may be made of 

one or more metals, e.g., a titanium alloy, one or more polymers, and/or one or more laminates. 

In a preferred embodiment, the beam 5 is manufactured using one or more radio-opaque 

materials to allow visualization of the beam 5 on radiographs, e.g., during or after surgical 

installation of the beam 5, which view would otherwise be obstructed by surrounding tissue and 

the like.

[0072] The manual rotation device 9 and the inserter central rod 15 may be comprised of 

the same or different materials. For example, the manual rotation device 9 and/or the inserter 

central rod 15 may be made of a bioabsorbable material, a non-bioabsorbable material, or a 

combination of both. The manual rotation device 9 and/or the inserter central rod 15 may be 

made of one or more metals, e.g., a titanium alloy, one or more polymers, and/or one or more 

laminates.

[0073] The manual rotation device 9 and the extractor central rod 8 may be made of the 

same or different materials. For example, the manual rotation device 9 and/or the extractor 

central rod 8 may be made of a bioabsorbable material, a non-bioabsorbable material, or a 

combination of both. The manual rotation device 9 and/or the extractor central rod 8 may made
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of one or more metals, e.g., a titanium alloy, one or more polymers, and/or one or more

laminates.

[0074] In this manner, the present inventive concept provides a bone fixation system for 

treating bone fractures that provides the aforementioned advantages over conventional systems 

as well as other advantages that are apparent in view of this disclosure.

[0075] Having now described the features, discoveries and principles of the present 

inventive aspect of this disclosure, the manner in which the present inventive aspect is 

constructed and used, the characteristics of the construction, and advantageous, new and 

useful results obtained; the new and useful structures, devices, elements, arrangements, parts 

and combinations, are set forth in the appended claims.

[0076] It is also to be understood that the following claims are intended to cover all of the 

generic and specific features of the present inventive aspect herein described, and all 

statements of the scope of the present inventive aspect which, as a matter of language, might 

be said to fall there between.
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8 IN THE CLAIMS

What is claimed is:

1. A bone fixation system operable to alter angulation of a fracture fragment of a bone, 

the system comprising:

a bone fixation plate having at least one beam engagement feature; and 

an elongated beam having an end portion with a plate engagement feature operable

to rotatably engage the at least one beam engagement feature of the plate, at least one 

bone engagement feature operable to engage a portion of a bone, a retention feature 

operable to prevent detachment of the beam from the plate, and a receiver operable to 

receive a portion of a tool; and

a tool having a terminally-threaded rod configured to facilitate engagement or 

disengagement of the beam to the beam engagement feature, internal and external portions 

that are rotatable relative to each other to facilitate engagement and/or disengagement of 

the beam with the rod, and a shaft that surrounds a portion of the rod, the shaft including a 

concave portion configured to abuttingly engage a convex portion of the beam;

wherein the receiver is a hole extending at least partially through the beam and is 

sized and shaped to threadedly receive the terminally-threaded rod of the tool; and

wherein the beam is rotatable about the beam engagement feature of the plate when 

the plate engagement feature is retainedly engaged with the beam engagement feature by 

the retention feature.

2. The system according to claim 1, wherein the bone engagement feature is operable 

to at least partially penetrate the portion of the bone.

3. The system according to claim 1 or claim 2, wherein the plate includes an opening 

operable to receive a positioner.

4. The system according to claim 3, wherein the opening extends through the plate at 

an angle that is oblique to a plane defined by a surface of the plate so as to direct the 

positioner toward an end of the plate having the at least one beam engagement feature.

5. The system according to claim 3 or claim 4, wherein the positioner is a screw
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8 operable to threadably advance through the opening and engage a portion of the beam, and 

cause the beam to pivot relative to the plate.

6. The system according to any one of claims 3 to 5,wherein, the retention feature is 

operable to prevent disengagement of the beam with the plate by being selectively 

displaceable away from the beam engagement feature of the plate by action of the rod 

against the beam engagement feature to urge the plate engagement feature away from the 

beam engagement feature, and the plate is operable to allow rotation of the beam about the 

beam engagement feature when the positioner is moved with respect to the opening in the 

plate.

7. The system according to any one of claims 1 to 6, 

wherein:

the at least one beam engagement feature of the plate is an axle that defines 

an axis of rotation, and

the at least one bone engagement feature and the retention feature of the 

beam are spaced from each other about a curved portion of the beam that is 

operable to rotatably engage the axle to permit rotation of the beam relative to the 

plate about the axis of rotation.

8. The system according to any one of claims 1 to 6, wherein the plate includes two 

beam engagement features that are elongated and extend in a direction substantially 

parallel to each other on an end of the plate.
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