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(57) Abstract: A head fixation device includes an assembly with two or more contact features. The assembly includes an arm that
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features define a contact angle with the skull of about 90 degrees when contacting a generally or substantially planar portion or region
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ROCKER ARM ASSEMBLY FOR HEAD FIXATION DEVICE

PRIORITY

[0001] The application claims priority to U.S. Provisional Patent Application Serial No.
62/790,785, filed January 10, 2019, entitled “ROCKER ARM ASSEMBLY FOR HEAD
FIXATION DEVICE,” and also to U.S. Provisional Patent Application Serial No.
62/799,425, filed January 31, 2019, entitled “ROCKER ARM ASSEMBLY FOR HEAD
FIXATION DEVICE,” the disclosures of which are incorporated by reference herein.

BACKGROUND

[0002] The devices and methods disclosed pertain to patient stabilization, and in particular
head and neck stabilization using stabilization devices known as head stabilization
devices, which are also referred to as head fixation devices (hereinafter referred to as
“HFDs” or “HFD” in singular). HFDs are sometimes used during a variety of surgical
and other medical procedures, for example during head or neck surgery or testing where
it would be desirable to securely hold a patient’s head in a certain position. HFDs can
include various components that are configured to contact the head of the patient. Some
such components include skull pins or pads that can be retained in a pin or pad holder
assembly. Some devices and methods disclosed herein pertain to various pin or pad
holder assemblies. While a variety of stabilization devices and components thereof have
been made and used, it is believed that no one prior to the inventor(s) has made or used

an invention as described herein.
BRIEF DESCRIPTION OF THE DRAWINGS

[0003] While the specification concludes with claims which particularly point out and
distinctly claim the invention, it is believed the present invention will be better
understood from the following description of certain examples taken in conjunction with
the accompanying drawings, in which like reference numerals identify the same

elements.
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[0004] FIG. 1 depicts a perspective view of an exemplary HFD in the form of a skull
clamp and having an exemplary pin holder assembly configured as a curved 2-pin rocker

arm assembly on one side.

[0005] FIG. 2 depicts a front cross-sectional view of the curved arm of the 2-pin rocker

arm assembly of FIG. 1.

[0006] FIG. 3 depicts a front schematic view of the HFD of FIG. 1 showing a
stabilization configuration used with an elliptically shaped patient head, showing

exemplary penetration angles of a 3-pin fixation.

[0007] FIG. 4 depicts a partial enlarged perspective view of an exemplary stabilization

configuration, showing a single pin and its penetration angle.

[0008] FIG. 5 depicts a partial front view of an exemplary HFD stabilization
configuration showing exemplary penetration angles defined by two pins of a curved 2-
pin rocker arm assembly when used with a planar portion of cranial bone of the patient’s

head.

[0009] FIG. 6 depicts a partial front view of an exemplary HFD stabilization
configuration showing exemplary penetration angles defined by two pins of another
exemplary 2-pin rocker arm assembly when used with a planar portion of cranial bone of

the patient’s head.

[00010] FIG. 7 depicts a partial front view in cross section of the HFD stabilization
configuration of FIG. 5, shown with the skull pins omitted illustrating exemplary
penetration angles defined by two bores of a curved 2-pin rocker arm assembly when

used with a planar portion of cranial bone of the patient’s head.

[00011] FIG. 8 depicts a partial front view in cross section of the HFD stabilization
configuration of FIG. 6, shown with the skill pins omitted illustrating exemplary

penetration angles defined by two bores when used with a planar portion of cranial bone
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of the patient’s head.

[00012] FIG. 9 depicts a perspective view of an exemplary HFD in the form of a skull
clamp and having an exemplary pin holder assembly configured with a 2-pin rocker arm

assembly on one side configured for contact with planar regions of a patient’s head.

[00013] The drawings are not intended to be limiting in any way, and it is contemplated
that various embodiments of the invention may be carried out in a variety of other ways,
including those not necessarily depicted in the drawings. The accompanying drawings
incorporated in and forming a part of the specification illustrate several aspects of the
present invention, and together with the description serve to explain the principles of the
invention; it being understood, however, that this invention is not limited to the precise

arrangements shown

DETAILED DESCRIPTION

[00014] The following description of certain examples of the invention should not be used
to limit the scope of the present invention. Other examples, features, aspects,
embodiments, and advantages of the invention will become apparent to those skilled in
the art from the following description, which is by way of illustration, one of the best
modes contemplated for carrying out the invention. As will be realized, the invention is
capable of other different and obvious aspects, all without departing from the invention.
Accordingly, the drawings and descriptions should be regarded as illustrative in nature

and not restrictive.

[00015] L Exemplary Rocker Arm Assemblies Configured for Planar Region Contact

[00016] FIG. 1 shows an exemplary HFD in the form of a skull clamp (10) that uses 3-
point fixation. Skull clamp (10) comprises a pair of arms (12, 14) with each arm (12, 14)
having a lateral portion (16, 18) and an upright portion (20, 22). Arms (12, 14) are
adjustable laterally relative to each other so skull clamp (10) accommodates various

patient head sizes. Skull clamp (10) includes a rocker arm assembly (100) that holds two
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pins (102) on one side of skull clamp (10). In the illustrated version, rocker arm
assembly (100) is connected with skull clamp (10) at an end of upright portion (20).
Opposite rocker arm assembly (100) at an end of upright portion (22) is a single pin
holder (104) holding a single pin (102).

[00017] FIG. 2 shows an arm (106) of rocker arm assembly (100) in cross section. Arm
(106) comprises a curved shaped in the illustrated version, and a pair of bores (108)
within arm (106). In this manner, bores (108) are configured to retain pins (102) at each
respective end of the arm (106). Arm (106) further angles inward such that longitudinal
axes (Al, A2) defined by bores (108) of arm (106) extend in a converging manner as

shown.

[00018] FIG. 3 shows a stabilization arrangement with a head of a patient that is
elliptically shaped using skull clamp (10). In the illustrated version, the contact angles
defined by the pins and their interface with the patient’s head are shown by diagonally
extending lines (L1, L2) that form a triangular shape. The term “contact angle” as used
herein should be understood to also include the penetration angle when the stabilization
involves the pin or contact feature penetrating the bone as opposed to only contacting the
bone without penetration. Thus, the term “contact angle” is understood to be inclusive of
both the angle of contact and the angle of penetration depending on the configuration of
the stabilization. In this example, arm (106) of a rocker arm assembly (100) is
configured with a curved shape designed to work with an elliptically shaped head of a
patient to provide for a desired contact angle. In some examples where the patient’s skull
is elliptically shaped, or in other words where the head shape resembles an ellipsoid, the
position of all three pins form an isosceles triangle. This provides load distributing
among all three pins and the pins are configured with contact angles of ninety or about
ninety degrees. In other words, the pins contact and may be driven into the cranial bone
at ninety or about ninety degrees or perpendicular or substantially perpendicular to the

cranial bone.

[00019] FIG. 4 shows a stabilization arrangement where skull pin (102) defines a
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longitudinal axis (A3), and skull pin (102) is positioned in contact with an elliptically
shaped portion of the head of a patient. A tangent line (T1) is shown at the point of
contact where skull pin (102) contacts the head. The contact angle (61), defined as the
angle between longitudinal axis (A3) of skull pin (102) and tangent line (T1), is shown as
ninety or about ninety degrees. In this perpendicular or substantially perpendicular

arrangement, skull pin (102) makes a rigid and stable connection with the head.

[00020] In certain neurosurgical procedures, the patient’s skull is pinned in a planar region
of the cranial bone rather than an elliptical region as discussed above. The planar region
of the cranial bone can be planar, generally planar, or substantially planar over some
distance of the bone structure. For the avoidance of doubt, the term “planar region” as
used herein should be understood to encompass not only a planar region, but also a
generally planar region, substantially planar region, a quasi-planar region, and/or other
variations of these terms as will be understood by those of ordinary skill in the art in view
of the teachings herein. By way of example only, and not limitation, pinning in a planar
region of the cranial bone can be the case in procedures in which the patient is positioned
face down (prone position). For instance, in order to perform a surgery in the occipital
region, in the posterior fossa, or at the cervical spine, in at least some instances the pins

are placed in a planar region of temporal bone and parietal bone.

[00021] If using the rocker arm assembly and pins described above, when pinning into a
planar region of cranial bone, the contact angle of the pins will differ compared to using
that same rocker arm assembly and pins when pinning into an elliptical region of cranial
bone. Thus, trying to achieve an about ninety-degree contact angle for the pins would not
be attainable when pinning in these different bone geometries using identical rocker arm
assemblies and pins. For instance, if pinning using a rocker arm assembly and pins
configured for use with an elliptically shaped head to provide for ninety degree contact
angle of the pins, such as rocker arm assembly (100) having pins (102) as shown in FIGS.
1-4, using the same rocker arm assembly and pins with a planar region of cranial bone

can impede achieving a contact angle of ninety degrees or thereabouts. The result here
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can be a loss in stability and rigidity of the stabilization.

[00022] By way of example, FIG. 5 shows portions of rocker arm assembly (100) of
FIGS. 1-3 used with a planar portion of cranial bone (30) of the head of the patient. In
this example, when pinning into a planar region of cranial bone as shown in FIG. 5, the
angle of contact is greater than ninety degrees. More specifically, the contact angles
(a1, o2) are defined as the angle between longitudinal axes (A4, AS) of respective skull

pins (102) and tangent line (T2).

[00023] By way of further example, FIG. 7 shows portions of rocker arm assembly (100)
of FIG. 5 without pins (102), and again being used with a planar portion of cranial bone
(30) of the head of the patient. In this example, when pinning into a planar region of
cranial bone as shown in FIG. 7, the angle of contact is greater than ninety degrees. More
specifically, the contact angles (a3, a4) are defined as the angle between longitudinal

axes (A6, A7) of respective bores (108) and tangent line (T2).

[00024] As described above with respect to FIGS. 5 and 7, contact angle can be defined
based on the orientation of bores (108) or the orientation of pins (102). In some instances
where pins (102) are straight and bores (108) define concentric receptacles for receiving
pins (102), the longitudinal axes defined by bores (108) and pins (102) will be the same.
In this instance, the contact angles will be the same whether defined by the orientation of
bores (108) or the orientation of pins (102). However, in some other examples, bores
(108) may be omitted where pins (102) may be formed with or as part of arm (106). In
such an example, the contact angle will be defined based on the orientation of the pins
(102). Still in some other examples, bores (108) and pins (102) can be shaped or
configured such that they do not have the same or a common longitudinal axis, and thus
would define different contact angles as defined herein. By way of example only, and
not limitation, this could be the case where pins (102) are angled or curved instead of
straight. In view of the teachings herein, other configurations for rocker arm assembly
(100), with pins (102) and bores (108), where pins (102) and bores (108) have different

longitudinal axes, and thus different contact angles as defined herein, will be apparent to
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those of ordinary skill. In application, where the contact angle defined by the bores and
the contact angle defines by the pins differs, the contact angle as defined by the contact
features or pins is a key factor when considering the stability of a patient stabilization as

it is those contact features or pins that contact the patient’s head.

[00025] FIG. 9 shows an exemplary HFD in the form of a skull clamp (50) that uses 3-
point fixation. Skull clamp (50) comprises pair of arms (12, 14) with each arm (12, 14)
having lateral portion (16, 18) and upright portion (20, 22). Arms (12, 14) are adjustable
laterally relative to each other so skull clamp (50) accommodates various patient head
sizes. Skull clamp (50) includes a rocker arm assembly (300) that holds two pins (302)
on one side of skull clamp (50). In the illustrated version, rocker arm assembly (300) is
connected with skull clamp (50) at end of upright portion (20). Opposite rocker arm
assembly (300) at end of upright portion (22) is a single pin holder (304) holding a single
pin (302).

[00026] Turning now to FIGS. 6 and 8, FIG. 6 shows portions of exemplary 2-pin rocker
arm assembly (300) that is configured for use with skull clamp (50) like shown in FIG. 9,
but which also may be configured for use in place of rocker arm assembly (100) of skull
clamp (10) as shown in FIGS. 1-3, as well as other types of HFDs. In the illustrated
version of FIG. 6, 2-pin rocker arm assembly (300) is used with a planar portion of
cranial bone (30) of the head of the patient. In this example, the angle of contact is ninety
degrees or about ninety degrees. This is the case for both pins (302) configured to be
used with the 2-pin rocker arm assembly (300). More specifically, the contact angles
(05, a6) on each side of arm (306) are defined as the angle between longitudinal axes

(A8, A9) of respective pins (302) and tangent line (T2).

[00027] With this configuration, using 2-pin rocker arm assembly (300), provides for
achieving a ninety-degree contact angle, or thereabouts, for each of the pins retained by
rocker arm assembly (300) when stabilizing when pinning into a planar region of the
skull of the patient’s head. In other words, pins (302) are perpendicularly pinned into the

planar region of cranial bone in this arrangement shown in FIG. 6. Stated another way,
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rocker arm assembly (300) enables the surgeon or user to realize a perpendicular bone
contact or penetration of pins (302) in rocker arm assembly (300) even though a planar

region of cranial bone is pinned or used as a stabilizing location.

[00028] By way of further example, FIG. 8 shows portions of rocker arm assembly (300)
of FIG. 6 without pins (302). In this example, rocker arm assembly (300), with arm (306)
and bores (308), is configured for use in pinning into a planar region of cranial bone.
Thus, when pinning into a planar region of cranial bone as shown in FIG. 8, the angle of
contact is ninety degrees or about ninety degrees. More specifically, the contact angles
(o7, a8) on each side of arm (306) are defined as the angle between longitudinal axes

(A10, A11) of respective bores (308) and tangent line (T2).

[00029] As described above with respect to FIGS. 6 and 8, contact angle can be defined
based on the orientation of bores (308) or the orientation of pins (302). In some instances
where pins (302) are straight and bores (308) define concentric receptacles for receiving
pins (302), the longitudinal axes defined by bores (308) and pins (302) will be the same.
In this instance, the contact angles will be the same whether defined by the orientation of
bores (308) or the orientation of pins (302). However, in some other examples, bores
(308) may be omitted where pins (302) may be formed with, or as part of, arm (306). In
such an example, the contact angle will be defined based on the orientation of the pins
(302). Still in some other examples, bores (308) and pins (302) can be shaped or
configured such that they do not have the same or a common longitudinal axis, and thus
would have different contact angles as defined herein. By way of example only, and not
limitation, this could be the case where pins (302) are angled or curved instead of
straight. In view of the teachings herein, other configurations for rocker arm assembly
(300) with pins (302) and bores (308), where pins (302) and bores (308) have different
longitudinal axes, and thus different contact angles as defined herein, will be apparent to
those of ordinary skill in the art. In application, where the contact angle defined by the
bores and the contact angle defines by the pins differs, the contact angle as defined by the

contact features or pins is a key factor when considering the stability of a patient



WO 2020/144537 PCT/1B2020/000022

-9.

stabilization as it is those contact features or pins that contact the patient’s head.

[00030] In one version of exemplary 2-pin rocker arm assembly (300), arm (306) may be
approximately 9 mm x 9 mm x 70 mm — 110 mm, with two perpendicular pin receptors
or bores (308) at the ends of arm (306) at a distance of about 50 mm — 90 mm between
each other. In another version of exemplary 2-pin rocker arm assembly (300), arm (306)
is smaller, such that arm (306) is approximately 9 mm x 9 mm x 40 mm — 70 mm, with
two perpendicular pin receptors or bores (308) at the ends of the arm at a distance of
about 20 mm — 55 mm between each other. With this smaller configuration, 2-pin rocker
arm assembly (300) may be configured for use with pediatric patent’s or patent’s having

smaller head size.

[00031] In comparing rocker arm assembly (100) with rocker arm assembly (300), in each
case respective pins (102, 302) define a longitudinal axis or centerline as shown in FIGS.
5 and 6. In some examples, the centerlines of each of the pair of pins intersect forming
an angle, such as B1 in FIG. 5 for rocker arm assembly (100). This angle defines an
angle of the arc, and may also be referred to herein as the radius or degree of curvature of

the arm. With rocker arm assembly (100) as illustrated, angle B1 is forty degrees.

[00032] With rocker arm assembly (300) as illustrated in FIG. 6, the centerlines or
longitudinal axes of pins (302) are parallel and thus do not intersect to define an angle. In
other examples where the centerlines or longitudinal axes of pins (302) are close to
parallel, but not exactly parallel, they intersect to define an angle as mentioned above. In
such cases where these axes are close but not exactly parallel, the angle defined is less
than forty degrees. Thus, with rocker arm assembly (300), the angle represented by 2
may be something that is equal to or greater than about zero degrees (as defined by B2 in
FIG. 6) and less than forty degrees. It should be noted that herein a zero-degree angle for
B2 is being defined as the case when the axes defined by pins (302) are parallel.

[00033] In this manner, a rocker arm assembly configured for pinning with a planar region

of cranial bone can have a degree of curvature of the arm, defined by the angle formed by
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the longitudinal axes or centerlines of each of the pair of pins, that is greater than or equal
to about zero degrees and less than forty degrees. For instance, when B2 is equal to zero
degrees, arm (306) of rocker arm assembly (300) has a straight, non-curved shape. When
B2 is greater than zero but less than about forty degrees, arm (106) of rocker arm
assembly (100) can have a slight curvature. Thus, it should be understood that in some
versions arm (306) is straight, while in some other versions arm (306) may have a
curvature, but to a lesser degree than the curvature of rocker arm assemblies that are
designed for pinning elliptically shaped cranial bone. Still in some other examples this
range for the angle may be between about zero degrees and about thirty degrees, or
between about zero degrees and about 20 degrees, or between about zero degrees and
about 10 degrees. In view of the teachings herein, other such ranges will be apparent to

those of ordinary skill in in the art.

[00034] In another comparison of rocker arm assembly (100) with rocker arm assembly
(300), in each case respective bores (108, 308) define a longitudinal axis or centerline as
shown in FIGS. 7 and 8. In some examples, the centerlines of each of the pair of bores
(108, 308) intersect forming an angle, such as B3 in FIG. 7 for rocker arm assembly
(100). This angle defines an angle of the arc, and may also be referred to herein as the
radius or degree of curvature of the arm (106). With rocker arm assembly (100), angle 3

is forty degrees.

[00035] With rocker arm assembly (300) as illustrated in FIG. 8, the centerlines or
longitudinal axes of bores (308) are parallel and thus do not intersect to define an angle.
In other examples where the centerlines or longitudinal axes of bores (308) are close to
parallel, but not exactly parallel, they intersect to define an angle as mentioned above. In
such cases where these axes are close but not exactly parallel, the angle defined is less
than forty degrees. Thus, with rocker arm assembly (300), the angle represented by 4
may be something that is equal to or greater than about zero degrees (as defined by 4 in
FIG. 8) and less than forty degrees. It should be noted that herein a zero-degree angle for
4 is being defined as the case when the axes defined by bores (308) are parallel
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[00036] In this manner, a rocker arm assembly configured for pinning with a planar region
of cranial bone can have a degree of curvature of the arm, defined by the angle formed by
the longitudinal axes or centerlines of each of the pair of bores, that is greater than or
equal to about zero degrees and less than forty degrees. For instance, when 4 is equal to
zero degrees, arm (306) of rocker arm assembly (300) has a straight, non-curved shape.
When P4 is greater than zero but less than forty degrees, arm (106) of rocker arm
assembly (100) can have a slight curvature. Thus, it should be understood that in some
versions arm (306) is straight, while in some other versions arm (106) may have a
curvature, but to a lesser degree than the curvature of rocker arm assemblies designed for
pinning elliptically shaped cranial bone. Still in some other examples this range for the
angle may be between about zero degrees and about thirty degrees, or between about zero
degrees and about 20 degrees, or between about zero degrees and about 10 degrees. In
view of the teachings herein, other such ranges will be apparent to those of ordinary skill

in in the art.

[00037] As mentioned above, rocker arm assemblies, like rocker arm assembly (100) are
configured for use with elliptically shaped cranial bone. Such rocker arm assemblies
comprise an angle—defined by the longitudinal axes or centerlines of either the pair of
bores within the arm of the rocker arm, or the pair of pins within the arm of the rocker
arm—of forty degrees or more. When such rocker arm assemblies are used to pin into
planar regions of cranial bone, the result can be contact angles that deviate significantly
from a perpendicular penetration angle such that a stable and/or rigid stabilization may be
compromised. However, as shown and described above with respect to rocker arm
assembly (300), using a stabilization configuration where the angle—defined by the
longitudinal axes or centerlines of either the pair of bores within the arm of the rocker
arm, or the pair of pins within the arm of the rocker arm—is less than forty degrees
provides for the ability to achieve a stable and/or rigid stabilization of a patient in
procedures that involve pinning the head in planar regions of cranial bone as the contact

angle can be maintained at or close to ninety degrees.
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[00038] 1I. Exemplary Combinations

[00039] The following examples relate to various non-exhaustive ways in which the
teachings herein may be combined or applied. It should be understood that the following
examples are not intended to restrict the coverage of any claims that may be presented at
any time in this application or in subsequent filings of this application. The following
examples are being provided for nothing more than merely illustrative purposes. It is
contemplated that the various teachings herein may be arranged and applied in numerous
other ways. It is also contemplated that some variations may omit certain features

referred to in the below examples.
[00040] Example 1

[00041] A device for use with a head fixation device to stabilize a head of a patient, the
device comprising two or more contact features configured to contact the head of the patient.
The device is configured such that each of the contact features define a longitudinal axis that
extends through a distal end of the contact feature configured to contact the head of the

patient. An angle defined by two of the longitudinal axes is less than about 30 degrees.
[00042] Example 2

[00043] The device of Example 1, wherein the angle defined between the two longitudinal
axes is determined by a configuration where the contact features defining the two
longitudinal axes each define a contact angle with a substantially planar portion of cranial

bone of the patient, wherein the contact angle is about 90 degrees.
[00044] Example 3

[00045] The device of Example 1, wherein the angle defined by the longitudinal axes is
preferably less than about 20 degrees.

[00046] Example 4
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[00047] The device of Example 3, wherein the angle defined between the two longitudinal
axes is determined by a configuration where the contact features defining the two
longitudinal axes each define a contact angle with a substantially planar portion of cranial

bone of the patient, wherein the contact angle is about 90 degrees.

[00048] Example 5

[00049] The device of Example 1, wherein the angle defined by the longitudinal axes is
preferably less than about 10 degrees.

[00050] Example 6

[00051] The device of Example 5, wherein the angle defined between the two longitudinal
axes is determined by a configuration where the contact features defining the two
longitudinal axes each define a contact angle with a substantially planar portion of cranial

bone of the patient, wherein the contact angle is about 90 degrees.

[00052] Example 7

[00053] The device of Example 1, wherein the angle defined by the longitudinal axes is
preferably about O degrees.

[00054] Example 8

[00055] The device of Example 7, wherein the angle defined between the two longitudinal
axes is determined by a configuration where the contact features defining the two
longitudinal axes each define a contact angle with a substantially planar portion of cranial

bone of the patient, wherein the contact angle is about 90 degrees.

[00056] Example 9

[00057] The device of any one or more of Example 1 through Example 8, wherein at least
two of the two or more contact features are configured to contact a substantially planar

portion of the head of the patient.
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[00058] Example 10

[00059] The device of any one or more of Example 1 through Example 9, wherein the

contact features are selectively retained by the device.
[00060] Example 11

[00061] The device of any one or more of Example 1 through Example 10, wherein the

contact features are formed as a unitary structure with the device.
[00062] Example 12

[00063] The device of any one or more of Example 1 through Example 11, wherein the

device comprises an arm having or configured to retain the contact features.
[00064] Example 13

[00065] The device of any one or more of Example 1 through Example 12, wherein the

contact features comprise a skull pin.
[00066] Example 14

[00067] The device of any one or more of Example 1 through Example 12, wherein the

contact features comprise a pad.
[00068] Example 15

[00069] The device of any one or more of Example 1 through Example 14, wherein the
contact features defining the two longitudinal axes each define a contact angle with a
substantially planar portion of cranial bone of the patient, wherein the contact angle is about

90 degrees, and wherein the contact angle represents a penetration angle.
[00070] Example 16

[00071] The device of any one or more of Example 1 through Example 15, comprising a
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rocker arm assembly comprising an arm having or configured to retain the contact features.

[00072] Example 17

[00073] The device of Example 16, wherein the arm of the rocker arm assembly is non-
curved.

[00074] Example 18

[00075] The device of any one or more of Example 16 thorough Example 17, wherein the

arm comprises two or more bores each configured to retain one of the contact features.

[00076] Example 19

[00077] The device of any one or more of Example 1 through Example 18, wherein at
least two of the two or more contact features are spaced apart a distance of about 50 mm to

about 90 mm.

[00078] Example 20

[00079] The device of any one or more of Example 1 through Example 18, wherein at
least two of the two or more contact features are spaced apart a distance of about 20 mm to

about 55 mm.

[00080] Example 21

[00081] A rocker arm assembly for use with a head fixation device to stabilize a head of a
patient. The rocker arm assembly comprises an arm comprising two or more bores
configured to each selectively retain a contact feature configured to contact the head of the
patient. Each of the bores define a longitudinal axis, wherein an angle defined between two

of the longitudinal axes is less than about 30 degrees.

[00082] Example 22

[00083] The rocker arm assembly of Example 21, wherein the angle defined between two
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of the longitudinal axes is determined by a configuration where two of the contact features
configured to be retained within respective bores each define a contact angle with a

substantially planar portion of cranial bone, wherein the contact angle is about 90 degrees.
[00084] Example 23

[00085] The rocker arm assembly of Example 21, wherein the angle defined by the

longitudinal axes is preferably less than about 20 degrees.
[00086] Example 24

[00087] The rocker arm assembly of Example 23, wherein the angle defined between two
of the longitudinal axes is determined by a configuration where two of the contact features
configured to be retained within respective bores each define a contact angle with a

substantially planar portion of cranial bone, wherein the contact angle is about 90 degrees.
[00088] Example 25

[00089] The rocker arm assembly of Example 21, wherein the angle defined by the

longitudinal axes is preferably less than about 10 degrees.
[00090] Example 26

[00091] The rocker arm assembly of Example 25, wherein the angle defined between two
of the longitudinal axes is determined by a configuration where two of the contact features
configured to be retained within respective bores each define a contact angle with a

substantially planar portion of cranial bone, wherein the contact angle is about 90 degrees.
[00092] Example 27

[00093] The rocker arm assembly of Example 21, wherein the angle defined by the

longitudinal axes is preferably about O degrees.

[00094] Example 28
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[00095] The rocker arm assembly of Example 27, wherein the angle defined between two
of the longitudinal axes is determined by a configuration where two of the contact features
configured to be retained within respective bores each define a contact angle with a

substantially planar portion of cranial bone, wherein the contact angle is about 90 degrees.
[00096] Example 29

[00097] The rocker arm assembly of any one or more of Example 21 through Example 28,
wherein two of the contact features configured to be retained within respective bores are

configured to contact a substantially planar portion of the head of the patient.
[00098] Example 30

[00099] The rocker arm assembly of any one or more of Example 21 through Example 29,
wherein bores defining the two longitudinal axes each define a contact angle with a
substantially planar portion of cranial bone of the patient, wherein the contact angle is about

90 degrees, and wherein the contact angle represents a penetration angle.
[000100] Example 31

[000101] The rocker arm assembly of any one or more of Example 21 through Example 30,

wherein the arm is non-curved.
[000102] Example 32

[000103] The rocker arm assembly of any one or more of Example 21 through Example 31,
wherein at least two of the two or more bores are spaced apart a distance of about 50 mm to

about 90 mm.
[000104] Example 33

[000105] The rocker arm assembly of any one or more of Example 21 through Example 31,
wherein at least two of the two or more bores are spaced apart a distance of about 20 mm to

about 55 mm.
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[000106] Example 34

[000107] A head fixation device for stabilizing a head of a patient comprises a rocker arm
assembly. The rocker arm assembly comprises an arm configured to selectively retain two or
more contact features. At least two of the contact features are configured to contact a
generally planar portion of the head of the patient. And the at least two of the contact
features define a contact angle with the planar portion of the head of the patient of about 90

degrees.
[000108] I11. Miscellaneous

[000109] It should be understood that any one or more of the teachings, expressions,
embodiments, examples, etc. described herein may be combined with any one or more of
the other teachings, expressions, embodiments, examples, etc. that are described herein.
The following-described teachings, expressions, embodiments, examples, etc. should
therefore not be viewed in isolation relative to each other. Various suitable ways in
which the teachings herein may be combined will be readily apparent to those of ordinary
skill in the art in view of the teachings herein. Such modifications and variations are

intended to be included within the scope of the claims

[000110] Having shown and described various embodiments of the present invention,
further adaptations of the methods and systems described herein may be accomplished by
appropriate modifications by one of ordinary skill in the art without departing from the
scope of the present invention. Several of such potential modifications have been
mentioned, and others will be apparent to those skilled in the art. For instance, the
examples, embodiments, geometrics, materials, dimensions, ratios, steps, and the like
discussed above are illustrative and are not required. Accordingly, the scope of the
present invention should be considered in terms of the following claims and is understood
not to be limited to the details of structure and operation shown and described in the

specification and drawings.
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I/We Claim:

1. A device for use with a head fixation device to stabilize a head of a patient, the
device comprising two or more contact features configured to contact the head of the patient,
wherein the device is configured such that each of the contact features define a longitudinal axis
that extends through a distal end of the contact feature configured to contact the head of the
patient, and wherein an angle defined by two of the longitudinal axes is less than about 30

degrees.

2. The device of claim 1, wherein the angle defined between the two longitudinal
axes 1s determined by a configuration where the contact features defining the two longitudinal
axes each define a contact angle with a substantially planar portion of cranial bone of the patient,

wherein the contact angle is about 90 degrees.

3. The device of claim 1, wherein the angle defined by the longitudinal axes is

preferably less than about 20 degrees.

4. The device of claim 3, wherein the angle defined between the two longitudinal
axes 1s determined by a configuration where the contact features defining the two longitudinal
axes each define a contact angle with a substantially planar portion of cranial bone of the patient,

wherein the contact angle is about 90 degrees.

5. The device of claim 1, wherein the angle defined by the longitudinal axes is

preferably less than about 10 degrees.

6. The device of claim 5, wherein the angle defined between the two longitudinal
axes 1s determined by a configuration where the contact features defining the two longitudinal
axes each define a contact angle with a substantially planar portion of cranial bone of the patient,

wherein the contact angle is about 90 degrees.

7. The device of claim 1, wherein the angle defined by the longitudinal axes is

preferably about O degrees.
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8. The device of claim 7, wherein the angle defined between the two longitudinal
axes 1s determined by a configuration where the contact features defining the two longitudinal
axes each define a contact angle with a substantially planar portion of cranial bone of the patient,

wherein the contact angle is about 90 degrees.

9. The device of claim 1, wherein at least two of the two or more contact features are

configured to contact a substantially planar portion of the head of the patient.

10. The device of claim 1, wherein the contact features are selectively retained by the

device.

11. The device of claim 1, wherein the contact features are formed as a unitary

structure with the device.

12. The device of claim 1, wherein the device comprises an arm having or configured

to retain the contact features.

13. The device of claim 1, wherein the contact features comprise a skull pin.
14. The device of claim 1, wherein the contact features comprise a pad.
15. The device of claim 1, wherein the contact features defining the two longitudinal

axes each define a contact angle with a substantially planar portion of cranial bone of the patient,
wherein the contact angle is about 90 degrees, and wherein the contact angle represents a

penetration angle.

16. The device of claim 1, comprising a rocker arm assembly comprising an arm

having or configured to retain the contact features.

17. The device of claim 16, wherein the arm of the rocker arm assembly is non-

curved.

18. The device of claim 16, wherein the arm comprises two or more bores each

configured to retain one of the contact features.
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19. The device of claim 1, wherein at least two of the two or more contact features are

spaced apart a distance of about 50 mm to about 90 mm.

20. The device of claim 1, wherein at least two of the two or more contact features are

spaced apart a distance of about 20 mm to about 55 mm.

21. A rocker arm assembly for use with a head fixation device to stabilize a head of a
patient, the rocker arm assembly comprising an arm comprising two or more bores configured to
each selectively retain a contact feature configured to contact the head of the patient, wherein
each of the bores define a longitudinal axis, wherein an angle defined between two of the

longitudinal axes is less than about 30 degrees.

22. The rocker arm assembly of claim 21, wherein the angle defined between two of
the longitudinal axes is determined by a configuration where two of the contact features
configured to be retained within respective bores each define a contact angle with a substantially

planar portion of cranial bone, wherein the contact angle is about 90 degrees.

23. The rocker arm assembly of claim 21, wherein the angle defined by the

longitudinal axes is preferably less than about 20 degrees.

24. The rocker arm assembly of claim 23, wherein the angle defined between two of
the longitudinal axes is determined by a configuration where two of the contact features
configured to be retained within respective bores each define a contact angle with a substantially

planar portion of cranial bone, wherein the contact angle is about 90 degrees.

25. The rocker arm assembly of claim 21, wherein the angle defined by the

longitudinal axes is preferably less than about 10 degrees.

26. The rocker arm assembly of claim 25, wherein the angle defined between two of
the longitudinal axes is determined by a configuration where two of the contact features
configured to be retained within respective bores each define a contact angle with a substantially

planar portion of cranial bone, wherein the contact angle is about 90 degrees.
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27. The rocker arm assembly of claim 21, wherein the angle defined by the

longitudinal axes is preferably about O degrees.

28. The rocker arm assembly of claim 27, wherein the angle defined between two of
the longitudinal axes is determined by a configuration where two of the contact features
configured to be retained within respective bores each define a contact angle with a substantially

planar portion of cranial bone, wherein the contact angle is about 90 degrees.

29. The rocker arm assembly of claim 21, wherein two of the contact features
configured to be retained within respective bores are configured to contact a substantially planar

portion of the head of the patient.

30. The rocker arm assembly of claim 21, wherein bores defining the two longitudinal
axes each define a contact angle with a substantially planar portion of cranial bone of the patient,
wherein the contact angle is about 90 degrees, and wherein the contact angle represents a

penetration angle.
31. The rocker arm assembly of claim 21, wherein the arm is non-curved.

32. The device of claim 21, wherein at least two of the two or more bores are spaced

apart a distance of about 50 mm to about 90 mm.

33. The device of claim 21, wherein at least two of the two or more bores are spaced

apart a distance of about 20 mm to about 55 mm.

34. A head fixation device for stabilizing a head of a patient, wherein the head
fixation device comprises a rocker arm assembly, wherein the rocker arm assembly comprises an
arm configured to selectively retain two or more contact features, wherein at least two of the
contact features are configured to contact a generally planar portion of the head of the patient,
and wherein the at least two of the contact features define a contact angle with the planar portion

of the head of the patient of about 90 degrees.
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