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CERVICAL COLLAR

[1] Field of the Disclosure

[2] The present disclosure relates to an orthopedic device, and more specifically to cervical

collars having height adjustability at a front part, while providing a platform for securing

known other components of a cervical collar thereto without significantly modifying their

anatomical contours and connection to the height adjusted components.

[3] BACKGROUND

[4] Cervical collars are used for treating conditions of the neck and the cervical spine by

cervical spine immobilization. These collars may handle whiplash and other such injuries,

where support for the head and neck of the patient is needed, and function to partially

immobilize the head and neck of the patient, and to relieve spasm or strain to which the neck

muscles of the patient might be subjected by transferring weight or force from the head of the

patient to the shoulders or adjacent areas of the patient. Other collars may be arranged for

complete or near complete immobilization of the head and neck of the patient to reduce risk of

secondary damage to the spinal cord.

[5] A challenge in designing a cervical collar is balancing desired immobilization with user

comfort, such as venous pressure. Immobilization may be measured by five planes of

movement, including flexion, extension, lateral tilt to right and left, and rotation of the neck to

right and left, which are collectively considered generally as cervical range of motion (CROM).

[6] Unfortunately, many patients using cervical collars develop decubitus or decubitus

ulcers (also known as bed sores, pressure sores, or trophic ulcers) when wearing cervical

collars. These ailments, which involve a breakdown of tissue overlying a bone, arise when

tissues overlying a bony prominence are subjected to prolonged pressure against an object such

as a cervical collar. Besides impacting superficial tissues such as the skin, decubitus and

decubitus ulcers also can aggravate muscle and bone. Restrictive collars are one of the common

causes of skin breakdown in the trauma population. As pressure-ulcers are among the most

common, yet serious and costly, complications of routine spinal immobilization, it is desirable

to provide cervical collars that minimize the probability of ulcers.

[7] Moisture and pressure are two major factors which contribute to the formation of

decubitus. Once a decubitus ulcer forms, there is no good method of determining the extent of

tissue damage. Further, once started, decubitus can continue to progress through the skin and

fat tissue to muscle and eventually to the bone, and is very difficult to treat and arrest. In



extreme cases, surgical replacement of bone, muscle, and skin are required to restore that

portion of the body of the patient where decubitus has formed.

[8] It is desirable to eliminate or at least minimize the effect of pressure points when using

cervical collars. The likelihood of contracting decubitus can be greatly reduced by a more even

distribution of pressure to several parts of the body of the patient.

[9] Multiple studies have evaluated CROM and the likelihood of tissue-interface pressure

(TIP) exerted by commercially-available cervical collars. One of the known commercial

collars that has proven successful at striking the balance of minimal TIP and most restriction

of CROM is the Miami J collar (Ossur, hf, Reykjavik, Iceland). Multiple studies have validated

the features of the Miami J collar, including: Tescher, A.N. et al. Range-of-motion restriction

and craniofacial tissue-interfacepressure from four cervical collars, Journal of Trauma-Injury

Infection & Critical Care 63; 5; 1120-1 126 (2007); Jacobson, T.M. et al. Efforts to reduce

occipitalpressure ulcers. Journal of Nursing Care Quality, 23; 3; 283-288 (2008); Karason, S .

et al., Evaluation of clinical efficacy and safety of cervical trauma collars, differences in

immobilization, effect on jugular pressure and patient comfort, Scandinavian Journal of

Trauma, Resuscitation and Emergency Medicine, 22:37 (2014).

[10] The Miami J collar is also described in U.S. patent no. 5,632,722, granted May 27,

1997; U.S. patent no. 6,254,560, granted July 3, 2001; U.S. patent no. 6,921,376, granted July

26, 2005. Variations of the Miami J collar, embodying the Miami J Advance collar, are

described in U.S. patent no. 7,981,068, granted July 19, 201 1, and U.S. patent no. 8,679,044,

granted March 25, 2014.

[ 1 1] An important feature, preferably included in cervical collars to overcome limited

adaptability to accommodate the body of the patient and the particular ailment prompting the

need for wearing a cervical collar, is the facility for adjusting the relative positions of various

components of the cervical collar. Part of the effectiveness of the Miami J collar is due to its

ability for customization to different anatomical sizes of users.

[12] As taught in U.S. patent no. 6,254,560, the Miami J collar has supports that enable

customized pressure distribution and avoid skin breakdown. A front part of the Miami J collar

has an adjustable upper support for the mandibular, chin and/or jaw of the user, and mounted

to a lower support or sternum brace by means which permit relative movement between the

upper support and the lower support. The posterior component or back part of the Miami J

collar has an occipital support mounted to a back support by means which permit relative

sliding movement between the occipital support and the back support. The shape of the upper



support and occipital support are anatomically optimized for superior immobilization and

patient comfort.

[13] Fig. 1 exemplifies a known version of the Miami J collar 100, as taught in the

aforementioned patents and publications, particularly U.S. patent nos. 5,632,722 and

6,254,560. The collar 100 generally includes an anterior component 102 and a posterior

component 104 connected to one another by a strap system 116. The anterior component 102

has a main support 106 defining a frontal opening 124, and secures to an upper support 108

intended to support the mandibular, jaw, or chin of the user. The upper support 108 is

connected to the main support 106 at side sections by a side connection 120, and is connected

at a front section by a front connection 122, and lacks height adjustability while the collar 100

is being worn. Padding 112 lines the anterior and posterior components 102, 104.

[14] The anterior component 102 defines a sternal support 110 forming an extension adapted

to extend below the clavicle of a user and rest against the sternum. The sternal support 110

carries a sternum pad 114 to avoid decubitus over long periods of wear of the collar 100. The

sternum pad 114 typically has a fixed thickness, and lacks adjustability in the sense that when

worn it applies constant pressure.

[15] The posterior component 104 comprises lower and upper parts 126, 128, with the upper

part 128 serving as an occipital support. The lower and upper parts 126, 128 are connected to

one another by a posterior connection 124. Although not shown, the posterior component 104

may be unitary and monolithic comprising a single part in contrast to the two parts depicted in

Fig. 1, and resemble the posterior component taught by U.S. patent no. 7,981,068 and found in

the Miami J Advance collar.

[16] The upper support 128 and the anterior and posterior components 102, 104 are generally

symmetrical about a vertical center line, and may be formed from rigid or semi-rigid plastic.

The material forming the upper support 128 and the anterior and posterior components 102,

104 may be flexible prior to donning the collar 100, but sufficiently rigid once the collar 100

is donned to resist yielding due to weight exerted by the user.

[17] Both the upper support 128 and the occipital support of the Miami J collar 100 are

uniquely anatomically shaped to maximize comfort and immobilization while minimizing

pressure on the user. Because the upper support 128 and the occipital support of the Miami J

collar 100 are clinically proven, it is desired that any improvements over the current Miami J

collar 100 provide means for preserving the function and shape of the upper support 128 and

occipital support of the current Miami J collar 100.



[18] Another challenge in designing a cervical collar is providing convenient yet reliable

height adjustment of sternum support elements. Sternum support elements normally connect

to an anterior portion of a cervical collar via struts or connections that define an anterior

aperture that allows clinicians, physicians, and first responders to gain access to a user' s trachea

for medical procedures and examinations without removal of the collar. Because the sternum

support normally attaches to both left and right sides of the anterior portion of the collar in

order to define this aperture, adjusting the height of the sternum support requires the

inconvenient and potentially uneven adjustment of both left- and right-sided complementary

adjustment apparatuses.

[19] Another challenge is the design of the adjustment apparatuses themselves. There is a

problem of adjustment apparatuses being clumsy and inconvenient for a clinician to operate

quickly and easily, and especially for a user to operate while wearing the device on their own

neck.

[20] Moreover, height adjustment apparatuses are sometimes unfortunately designed in such

a way that a user or clinician may inadvertently touch the apparatus in a way that tampers with

or adjusts the height in an unplanned and/or undesired way. A desired feature of a cervical

collar is therefore a height adjustment apparatus that, while convenient to operate, is not

susceptible to accidental adjustments or tampering.

[21] Yet another challenge is the ability of a clinician or user to easily adjust the flexibility

of pressure exerted by the sternum support of a cervical collar. At certain times, such as during

every day, long-term use, a user may need to have greater flexibility for flexion of the neck,

i.e. moving the chin toward the sternum. At other times, such as during first response

procedures or medical procedures, a user may need to be immobilized from flexion of the neck

by exerting greater pressure on the sternum. There is a problem of cervical collars not offering

a convenient yet effective method for switching between the collar allowing flexion and

disallowing flexion.

[22] Another challenge is that existing cervical collars often comprise inadequate or

inconvenient strap systems. For example, straps may attach via hook and loop fastener to

inconvenient locations on the body of the cervical collar, leading to difficulty in donning the

collar correctly and/or consistently. Straps may not be configured to attach closely to the body

of the cervical collar and consequently jut out therefrom, leading potentially to damage, injury,

inconvenience, and/or unintended removal of or tampering with the collar if the straps catch

on an object or are unintentionally pulled, adjusted, or released by a user, clinician, or others.



[23] Existing cervical collars often comprise inadequate or poorly-fitted posterior

components. For example, posterior components may be overly simplistic in design,

comprising flat profiles and no features to mitigate pressure points along the occiput. These

designs can lead to or exacerbate decubitus and discomfort.

[24] In light of the foregoing considerations, there is a further need for a cervical collar with

a height adjustment mechanism on the sternum support that provides for a convenient, effective

method for allowing or restricting flexion and is easily and accurately adjustable in height

without allowing accidental tampering with the height, as well as an improved strap system for

connecting anterior and posterior components of a cervical collar, and an improved shape for

a posterior component of a cervical collar.

[25] SUMMARY

[26] The present disclosure describes an improved cervical collar for restricting head and

neck movement to promote healing after an injury to the spinal column. The cervical collar has

height, circumferential and angular adjustment to accommodate a wide variety of patient sizes

and anatomical configurations, and to accommodate dimensional changes caused by increased

or decreased swelling of the affected anatomical portions of the patients during treatment of

the injury. The cervical collar is arranged to stabilize and immobilize the cervical area, by

restricting lateral, sagittal, and coronal movement, while improving comfort and fit for

individual patients.

[27] Embodiments of the disclosure relate to a cervical collar having a height adjustment

system between supports forming an anterior component, which permit the use of known

supports in the cervical collar to maintain their functionality, comfort, and fit, including their

anatomical contours and connection to the height adjusted components. Embodiments of the

disclosure also relate to an improved strap system for cervical collars. Yet further embodiments

of the disclosure relate to improved posterior components for cervical collars.

[28] The height adjustment system is arranged for adjusting the chin height in a simple and

effective manner that limits or mitigates tampering with the height while the collar is worn.

The height adjustment system preferably includes using incremental height adjustment so the

height may be locked at a desired height setting. The height adjustment system may be arranged

to allow usage in existing collar designs, such as the Miami J or Miami J Advance collars,

without substantially altering the shape and function of the upper support and posterior

component including an occipital support.

[29] The height adjustment system mitigates or eliminates the need for pre-sizing methods,

and is provided in a simplified manner to enable many height settings customizable for



different users. The height adjustment system allows for the use of known upper and posterior

components, which have been on the market for many years to serve many users of cervical

collars, and are clinically proven for their efficacy.

[30] The height adjustment system allows for improved placement and configuration of a

cervical collar on patients of different heights, which makes adjustment possible and easy while

the collar is being worn. The upper support and posterior component can be properly fitted

against the chin and head of a patient by a clinician, followed by the extension of the anterior

component against the patient's chest. Likewise, the anterior component may be placed against

the patient's chest and the upper support and posterior component can then be extended to the

chin and head of the patient. The height setting can then be locked at the desired height setting

by the clinician to ensure a proper fit for the user.

[31] To avoid inadvertent adjustment of the collar height during use, locking means are

provided in combination with the height adjustment system. While the height adjustment

system arrests the height of the collar, the locking means offers another level of locking in

addition to the height adjustment system.

[32] Unlike in the prior art where the lower support and corresponding sternum pad are

fixed, embodiments of the disclosure permit selective adjustment of pressure applied to the

sternum of the user, particularly by locking or unlocking flexibility of the lower support.

[33] Embodiments described herein provide a strap system that improves circumferential

pressure exerted about the neck of the user by offering greater extension of the strap about the

user's neck, and thus the cervical collar. The strap system is arranged to facilitate donning and

doffing of the cervical collar by offering improved means for attaching and detaching the

anterior component from the posterior component. The anterior and posterior components

offer greater circumferential adjustability to accommodate different user anatomical sizes,

healing phases, padding thickness, and other reasons for adjusting collar circumference. The

strap system further reduces damage, injury, or inadvertent adjustment of the collar due to its

improved system for maintaining strap ends close to or flush against the body of the strap.

[34] The posterior component in the embodiments offers improved pressure relief properties

for areas of a user about the posterior component, and about a user's spinal column. The

posterior component is contoured to adapt to the strap while maintaining its pressure relieving

properties. Indeed, the posterior component is arranged to provide improved anterior-posterior

and lateral occipital support by way of its improved shape, attachment features, and other

features on both the inner and outer side of the posterior component.



[35] These and other features, aspects, and advantages of the present disclosure will become

better understood regarding the following description, appended claims, and accompanying

drawings.

[36] BRIEF DESCRIPTION OF THE DRAWINGS

[37] Fig. 1 is a perspective view of a prior art cervical collar.

[38] Fig. 2 is a perspective view of an embodiment of a cervical collar according to the

present disclosure.

[39] Fig. 3 is a side elevational view of the cervical collar embodiment of Fig. 2 .

[40] Fig. 4 is a perspective view of another embodiment of the cervical collar of Fig. 2 .

[41] Fig. 5A is a schematic view of a sternal height mechanism in a lowered configuration.

[42] Fig. 5B is a schematic view of the sternal height mechanism of Fig. 5A in a raised

configuration.

[43] Fig. 6A is a schematic view of a variation of the sternal height mechanism in Fig. 5A

in a lowered configuration.

[44] Fig. 6B is a schematic view of the sternal height mechanism of Fig. 6A in a raised

configuration.

[45] Fig. 7 is a front elevational view of a variation of the anterior component in the cervical

collar of Fig. 2 .

[46] Fig. 8 is a rear elevational view of the anterior component of Fig. 7 .

[47] FIG. 9A is a schematic view of a sternal relief device in the cervical collar of Fig. 2 in

a stiff configuration.

[48] Fig. 9B is a schematic view of the sternal relief device of Fig. 9B in a relief

configuration.

[49] Fig. 1OA is a front elevational view of the lower support in the anterior component of

Fig. 7 with the lower support depicted in transparent form.

[50] Fig. 10B is a plan view of the adjustment mechanism in Fig. 10A with the lower support

removed.

[51] Fig. 11 is a perspective view of the base in the adjustment mechanism of Fig. 10A.

[52] Fig. 12A is an elevational view of the actuator in the adjustment mechanism of Fig.

10A.

[53] Fig. 12B is a plan view of the actuator in the adjustment mechanism of Fig. 10A.

[54] Fig. 13A is a perspective schematic view of the adjustment mechanism of Fig. 10A in

an unlocked configuration.



[55] Fig. 13B is a perspective schematic view of the adjustment mechanism of Fig. 10A in

a locked configuration.

[56] Fig. 14A is a perspective schematic view taken along line XIVA-XIVA in Fig. 10A of

the lock mechanism in the locked configuration.

[57] Fig. 14B is a perspective schematic view of the lock mechanism in Fig. 10A in the

unlocked configuration.

[58] Fig. 15A is an elevational view of a variation of the posterior component in the cervical

collar of Fig. 2 showing an outer side of the posterior component.

[59] Fig. 15B is a detail view taken from detail XV B in Fig. 15A .

[60] Fig. 15C is a side elevational view of the posterior component of Fig. 15A .

[61] Fig. 15D is an elevational view of the posterior component in Fig. 15A showing an

inner side.

[62] Fig. 15E is a top plan view of the posterior component of Fig. 15A .

[63] Fig. 16A is a perspective view of a first side of a strap tab.

[64] Fig. 16B is a perspective view of a second side of the strap tab of Fig. 16A.

[65] Fig. 16C is a plan view of a strap system.

[66] Fig. 17A is a schematic view of another embodiment of a strap system on the cervical

collar of Fig. 2 .

[67] Fig. 17B is a plan view of a variation of the strap system of Fig. 17A.

[68] Fig. 17C is a schematic view of yet another embodiment of a strap system on a cervical

collar.

[69] DETAILED DESCRIPTION OF VARIOUS EMBODFMENTS

[70] A . Introduction

[71] Embodiments of an orthopedic device are provided for stabilizing and supporting

anatomical portions of a user, for example, the neck and head of a user.

[72] Although the embodiments of the disclosure are adapted for supporting and stabilizing

anatomical portions of many users having various anatomical shapes and sizes, the

embodiments of the disclosure may also be dimensioned to accommodate different types,

shapes and sizes of anatomical portions.

[73] A better understanding of different embodiments of the disclosure may be had from the

following description read with the accompanying drawings in which like reference characters

refer to like elements.

[74] While the disclosure is susceptible to various modifications and alternative

constructions, certain illustrative embodiments are in the drawings and are described below. It



should be understood, however, there is no intention to limit the disclosure to the embodiments

disclosed, but on the contrary, the intention covers all modifications, alternative constructions,

combinations, and equivalents falling within the spirit and scope of the disclosure.

[75] It will be understood that, unless a term is defined in this disclosure to possess a

described meaning, there is no intent to limit the meaning of such term, either expressly or

indirectly, beyond its plain or ordinary meaning.

[76] For ease of understanding the disclosed embodiments of a cervical collar, the front or

anterior, and rear or posterior portions of the cervical collar are described independently. The

anterior and posterior portions of the cervical collar function together to form a supporting and

stabilizing cervical collar that encompasses the anatomical portions of the user.

[77] The term "posterior" also has its ordinary meaning and refers to a location that is behind

or to the rear of another location. The term "anterior" has its ordinary meaning and refers to a

location ahead of or to the front of another location.

[78] The terms "rigid," "flexible," "compliant," and "resilient" may be used herein to

distinguish characteristics of portions of certain features of the cervical collar. The term "rigid"

is intended to denote that an element of the collar is generally devoid of flexibility. Within the

context of support members or shells that are "rigid," it is intended to indicate that they do not

lose their overall shape when force is applied, and in fact they may break if bent with sufficient

force. On the other hand, the term "flexible" is intended to denote that features are capable of

repeated bending such that the features may be bent into retained shapes or the features do not

retain a general shape, but continuously deform when force is applied. The term "compliant"

is used to qualify such flexible features as generally conforming to the shape of another object

when placed in contact therewith, via any suitable natural or applied forces, such as

gravitational forces, or forces applied by external mechanisms, for example, strap mechanisms.

The term "resilient" is used to qualify such flexible features as generally returning to an initial

general shape without permanent deformation. As for the term "semi-rigid," this term is used

to connote properties of support members or shells that provide support and are free-standing,

however such support members or shells may have some degree of flexibility or resiliency.

[79] The term "flexible" should denote that features are capable of repeated bending such

that the features may be bent into retained shapes or the features do not retain a general shape,

but continuously deform when force is applied. The term "compressible" may be used to

qualify such structural features as being capable of being reduced in size or volume due to the

exertion of force applied to the structural feature.

[80] B . Embodiments of the Cervical Collar



[81] Figs. 2 and 3 exemplify an embodiment of a cervical collar 200 of the disclosure. The

cervical collar 200 includes an anterior component 202 that secures to a posterior component

204 by a strap system 216. The anterior component 202 includes a main support 206 upon

which the strap system 216 is preferably secured, and has a sternum section 214 that extends

to the sternum of a user. The sternum section 214 is formed at least in part by a base component

207 upon which a cover 213 (which may alternatively be called a front casing) housing at least

part of an adjustment mechanism 220 is disposed.

[82] An intermediate support 210 secures to the main support 206, and is adjustable relative

to the main support 206 by an adjustment mechanism 220. The intermediate support 210 and

the main support 206 together form a frontal opening 218. An upper support 208 (which may

alternatively be called a chin tray) is located on the intermediate support 210 above the main

support 206. Padding 212 is located along the anterior and posterior components 202, 204.

[83] Referring specifically to Fig. 3, the strap system 216 is shown in one of several

preferred configurations. Specifically, the strap system 216 includes straps 225 located on

opposed sides of the collar 200, and extending between the anterior and posterior components

202, 204. Each strap 225 is elongate and has first and second segments 226, 228. The first

segment 226 is mounted onto a frontal projection 222 of the main support 206.

[84] Frontal proj ections 222 extend toward and over a top portion of the frontal opening 218.

The frontal projections 222 preferably extend anteriorly past and over the adjustment

mechanism 220, as will be evident in following embodiments of the adjustment mechanism

220. Likewise, the frontal projections 222 enclose at least part of the intermediate support 210,

by extending over a front surface of the intermediate support 210, and provide greater support

to the intermediate support 210 about the user. The frontal projections 222, at least in exterior

or outwardly portions thereof, are preferably rigid or semi rigid along a circumferential or

arcuate profile of the intermediate support 210 to provide support to the upper and intermediate

supports 208, 210. In this manner, the frontal projections 222 do not yield or bend when the

strap system 216 is secured thereon in combination with the posterior component 204 about a

neck of a user.

[85] By extending forwardly, the frontal projections 222 provide a portion on the surface of

the anterior component 202 for receiving and corresponding to straps 225. Straps 225 may

thus be advantageously adjacent to and/or flush against the anterior component 202 as opposed

to jutting outwardly from the collar 200. This is in contrast to existing collars where straps

freely jut outwardly from the collar, leading to risk of inadvertent adjustment, damage to the

collar, or injury to a user if the straps are inadvertently tampered with.



[86] The frontal projections 222 enable a stable platform upon which the strap system 216

can secure and preferably does not interfere with the upper support 208, thereby allowing

removal of the strap system 216, or on one side thereof without adjusting the integrity of the

intermediate support 210, and the upper support 208. The additional length provided by the

frontal projections 222, by which they extend over the frontal opening 218, offers greater

adjustability for the strap system 216, thereby offering more accommodation to users' neck

circumferences.

[87] The frontal projections 222 serve to stabilize the force exerted by the user's chin by

generally extending over the main support 206, as evidenced by force 231, which generally

coincides downwardly with a lower portion of the main support 206. As the frontal proj ections

222 straddle the intermediate support 210, the main support 206 is arranged obliquely

downwardly relative to the frontal projections 222, which generally jut horizontally and

preferably parallel to a user's mandible.

[88] As will be explained below, the intermediate support 210, while carrying the upper

support 208, moves relative to the main support 206 and does not interfere with the strap system

216 during height adjustment of the anterior component 202 of the collar 200. In this manner,

the strap system 216 remains intact while securing the anterior and posterior components 202,

204 to one another. The anterior component 202 can be advantageously adjusted for height

while the collar 200 is being worn by the user since the intermediate support 210 (and hence

upper support 208) is moved relative to the main support 206, but the relationship between

main support 206 and posterior component 204 is uninterrupted and unchanged.

[89] The arrangement of the strap system 216 in combination with the frontal projections

222 enables a clinician to don and size the collar 200 on the user in either direction (i.e. either

toward the chin or toward the sternum). Specifically, the clinician may place the upper support

208 against a user' s chin, and then use the adjustment mechanism 220 to drop the main support

206 via the intermediate support 210 to the appropriate size to abut the user's sternum. The

strap system 216 may first be appropriately secured to the anterior and posterior components

202, 204, or secured after the collar 200 has been appropriately sized. Alternatively, the main

support 206 may be placed against a user's sternum, and secured to the posterior component

204 by the strap system 216. The clinician may then use the adjustment mechanism 220 to

selectively adjust the upper support 208 via the intermediate support 210 to the appropriate

height so as to abut the user's chin, while the collar 200 is already secured to the user.

[90] The posterior component 204 defines side extensions 232 that define a series of strap

slots 234 for securing the straps 225 to the frontal projections 222. In the depicted embodiment,



the straps 225 each have a first segment 226 secured to a fastener 224 on the frontal projections

222. The first strap segment 226 may be configured in shape to correspond to a shape of the

corresponding frontal projection 222. The strap 225 is looped at loop segment 227 about at

least one of the strap slots of the series of strap slots 234. In this embodiment, the strap 225

loops through first and second slots 234a, 234b of the series of straps slots 234. The series of

strap slots 234 may define at least two of such strap slots, and in the depicted embodiment the

series of strap slots 234 include four strap slots. The clinician may select which strap slots of

the series of strap slots 234 to loop the strap 225 according to the size of the user.

[91] A second strap segment 228 extends from the looped segment 227 and secures over a

surface of the first strap segment 226 via a fastener 230, thereby pulling the posterior

component 204 toward the anterior component 202 at the loop segment 227. In this manner,

when the strap 225 is looped about the series of strap slots 234, the anterior and posterior

components 202, 204 are already secured to one another, and further tensioning and tightening

of the strap 225 can be achieved without the necessity of holding the posterior component 204

relative to the anterior component 202.

[92] The straps 225 can be tensioned on both sides of the collar 200 simultaneously, or

adjusted individually according to the demands of the user. This strap system 216 allows for

removal of the collar 200 by only requiring removal of one of the straps 225 on one of the sides

of the collar 200 from the corresponding fastener 230. Because the first segment 226 of the

strap 225 remains in place, the user does not need to significantly resize the strap system 216

upon repeated steps of donning and doffing of the collar 200, particularly when only one of the

straps 225 has its second segment 228 detached from the surface of the first segment 226 for

removing the collar 200, while leaving the other strap 225 intact and secured. By minimizing

the inconvenience of resizing the strap system 216 upon donning and doffing, user compliance

is enhanced especially over long-term use.

[93] The side extensions 232 preferably extend over the main support 206 so as not to

interfere with the anterior component 202, which generally bears a significant amount of

weight of the user's head and neck and in order to facilitate treatment of a user's injury. As

noted above, while the side extensions 232 extend over the main support 206, they do not

interfere with the height adjustment of the anterior component 202 since the side extensions

232 extend over the main support 206 and below the upper and intermediate supports 208, 210.

[94] Fig. 4 exemplifies another embodiment of a strap system 340. In this embodiment, a

strap 342 extends from the posterior component 204a and carries a mounting part 344. The

mounting part 344 may be a buckle, latch, ring, or other suitable part that can be carried by the



strap 342 and engage an anchor 348 located on the anterior component 202a. The anchor 348

may comprise a hook protruding from a side of the anterior component 202a. The strap 342 is

looped and secured about the mounting part 344 for length adjustment at loop 346, and may

likewise be looped about the posterior component 204a in the preceding embodiment, or

attached to the posterior component 204a whereby length adjustment is made relative to the

mounting part 344.

[95] In this embodiment, the strap 344 can quickly be attached and detached from the

anterior component 202a. Such an arrangement may be preferable to a user in that the strap

length may be set by the clinician, and does not require subsequent adjustment by the user.

This convenient arrangement of strap 344 allows a user to easily don and doff the collar

repeatedly with minimal or no re-sizing required, thus enhancing compliance and comfort for

a user, especially for long-term use.

[96] Fig. 4 also exemplifies how a main support 354 is separate from a sternum support 352.

The sternum and main supports 352, 354 may be selectively adjusted relative to one another

by a sternum adjustment mechanism 350.

[97] Figs. 5A and 5B illustrate an exemplary embodiment of the sternum adjustment

mechanism 350, wherein the sternum support 352 is adjustable relative to the main support

354, to provide differing pressure against the sternum of the user or to provide pressure release.

The main support 354 may carry the sternum adjustment mechanism 350 which pivotally

connects to the sternum support 352 by a linkage 356 and anchor 358. The sternum adjustment

mechanism 350 includes a lever 360 on a cam 361. The cam 361 is rotatable relative to a

biasing element 362, and articulates the linkage 356 upon rotation of the cam 361.

[98] Fig. 5A shows the sternum adjustment mechanism 350 in a lowered or collapsed

configuration such that the lever 360 is pulled forward to collapse the linkage 356, and the

sternum support 352 generally abuts the main support 354. In this manner, there is pressure

relief against the sternum. Fig. 5B shows the sternum adjustment mechanism 350 in a raised

or extended configuration such that the lever 360 is articulated rearward, and the cam 361

engages the biasing element 362 to maintain the linkage 356 in the extended configuration.

The sternum support 352 is extended away from the main support 354 by the linkage 356.

[99] Figs. 6A and 6B illustrate another exemplary embodiment of a sternum adjustment

mechanism 366. In this embodiment, the sternum adjustment mechanism 366 comprises a

ramp 370 extending from the sternum support 352. The main support 354 carries a bracket

368 that is slidable along the ramp 370. The bracket 368 may include a cam surface or other

suitable mechanism, such that as the bracket 368 slides along the ramp 370 in a raised or



extended configuration in Fig. 6B, the bracket 368 can be retained along the ramp 370 at a

fixed position to extend the sternum support 352 relative to the main support 354 according to

a height of the ramp 370. In the lowered or collapsed configuration of Fig. 6A, the bracket 368

is located at a different position along the ramp 370 to bring the sternum support 352 adjacent

or near the main support 354.

[100] Figs. 7 and 8 depict an alternative embodiment of an anterior component 236 over the

anterior component of Figs. 2 and 3 . The anterior component 236 has both a main support 238

and intermediate support 240, and the intermediate support 240 is adapted to receive the upper

support 208 of the embodiment of Figs. 2 and 3, and the Miami J collar.

[101] The upper support 208 is suspended on the intermediate support 240 by being connected

at a central tab 264 of the intermediate support 240 extending outwardly relative to an upper

periphery of the intermediate support 240 and secured by a pin 270 along a central axis A-A

along the front of the anterior component 236. A grip 266 may be provided below the central

tab 264, and extend along the periphery of the frontal opening 218 and a lower periphery of the

intermediate support 240. The grip 266 may have tactile features to aid grasping the grip 266,

and the grip 266 may protrude outwardly from the periphery of the intermediate support 240

to offer a relief portion for placing a finger or thumb for raising the intermediate support 240

relative to the main support 238.

[102] The upper support 208 has flanks 276 that connect and run on the inside of the

intermediate support 240. The flanks 276 have end portions at which side connections 256

secure to the intermediate support 240. Thus the upper support 208 is suspended centrally by

the central tab 264 and the side connections 256, thereby enabling to the upper support 208 to

contour to the anatomy of the chin and mandibles of the user, and offer improved comfort. The

intermediate support 240 may define a scale 262 above the frontal projections 222 so as to

provide a relative sizing of the collar 200.

[103] The intermediate support 240 connects to the main support 238 by sliding connections

258 for accommodating height adjustment of the anterior component 236. The sliding

connections 258 are arranged to couple slots 280, preferably having a curved shape, defined by

the intermediate support 240, and slots 278, preferably having a curved shape, defined by the

main support 238. The sliding connections 258 may be located and vertically stacked below

the side connections 256 to stabilize the upper support 208, so as to align generally along a

stacking axis B-B regardless of the height setting. The intermediate support 240 has flanks 274

that connect to flanks 272 of the main support 238 at pivot points 260, which accommodate

sliding movement of the side connections 256 along the slots 278, 280.



[104] The main support 238 includes a base 242 adapted to be placed adjacent to the user,

and a cover 244 adapted to house and cover the adjustment mechanism 220. The base 242 and

cover 244 form the side extensions 222, whereby the fastener 224 may be placed over the cover

244. A sternum section 246 extends from the base 242 at a transition 247 between the base

242 and the sternum section 246. The transition 247 may comprise a narrowed or thinned

section from the base 242 and extending to the sternum section 246. The sternum section 246

may be formed continuously with the base 242 so the sternum section 246 is unitary with the

base 242, or alternatively is attached to the base 242.

[105] The base 242 may define side grips 268 on opposed sides of the sternum support 246.

The side grips 268 may be defined by raised portions of the base 242 that enable a clinician to

grip and hold the base 242 when adjusting the height of the anterior component 236.

[106] According to the depicted embodiment, the sternum section 246 is connected to the

base 242 by a hinge 248 at the transition 247. The hinge 248 may be formed as a living hinge

formed from a recessed channel 249 on a rear side of the base 244. Alternatively, the hinge

248 may comprise a compliant portion of the base 242 that bends upon application of force.

[107] As illustrated in more detail in Figs. 9A and 9B, a stiffener mechanism 250 may be

carried by the sternum section 246 to stiffen the hinge 248 of the sternum section 246 relative

to the base 242. The ability to modify the stiffness of the sternum section 246 is advantageous

to provide pressure relief to the user, particularly when sternal or thoracic support is

unnecessary or when the user requires minor adjustment of the neck. The stiffener mechanism

250 includes a first portion 372 arranged to selectively extend over the transition 247 and the

hinge 248 to prevent or substantially prevent bending of the sternum section 246 away from

the base 242. The first portion 372 preferably extends past the hinge 248, as shown in Fig. 9A,

to assure the first portion 372 blocks movement of the hinge 248.

[108] The first portion 372 may extend proximate to the cover 244, however is sized so as not

to interfere with the cover 244 upon rotation of the stiffener mechanism 250. The first portion

372 may have a recessed tip 373 so as not to interfere with the cover 244 upon rotation.

[109] The stiffener mechanism 250 has a second portion 374 extending from the first portion

372, and pivotally mounted on the sternum section 246. In the preferred embodiment, the

second portion 374 is limited in rotation 375 relative to the sternum section 246 so as to assure

a stiffened position and a released position of the stiffener mechanism 250. For example, the

rotation 375 of the second portion 374 may only be 90 degrees.

[ 110] The second portion 374 may include a tactile feature 376 to facilitate grasping of the

stiffener mechanism 250 from a stiffened position thereby preventing flexure of the sternum



section 246 away from the user's sternum, as depicted in Fig. 9A . The first portion 372 blocks

movement of the hinge 248. Fig. 9B depicts a released position whereby the sternum section

246 has a flexure 377 both toward and away from a user's sternum, such that the first portion

372 is clear from the hinge 248.

[ 111] In a variation, when the hinge 248 is formed by a recessed channel 249, the recessed

channel 249 may have a sufficient depth to facilitate cutting the sternum section 246 from the

base 242. Alternatively, the transition 247 may be formed to make trimming thereof easy so

that a clinician may be able to remove the sternum section 246 along a peripheral contour of

the base 242.

[ 112] As shown in Fig. 7, the adjustment mechanism 220 is located generally along the

central axis A-A at the cover 244 and above the sternum section 246. The adjustment

mechanism 220 defines an actuator 252 for actuating the adjustment mechanism 220, and

permitting adjustment in height of the intermediate support 240 relative to the main support

238. The cover 244 defines a recess 254 about the actuator 252 to facilitate actuation of the

actuator 252, and the actuator 252 is located recessed in the recess 254 so as to prevent

inadvertent actuation of the actuator 252. The actuator 252 is biased in an engaged position

such that when not pressed, the actuator 252 maintains the adjustment mechanism 220 in the

engaged position. Upon pressing the actuator 252 toward the rear side of the anterior

component 236 and deeper into the recess 254, the adjustment mechanism 220 is placed in a

disengaged position to permit adjustment of the height of the anterior component 236.

[ 113] As shown in Fig. 8, a lock mechanism 282 is provided as extra assurance of locking the

adjustment mechanism 220. The lock mechanism 282 is located on the rear side of the anterior

component 236. The lock mechanism 282 includes a lever 284 that moves a tab 286 along a

limiter 288 for placement between locked and unlocked positions. The limiter 288 may include

blocks on opposed sides of an arc of motion relative to the lever 284, for example between 45

degrees. The clinician or user may place fingers over the cover 244 to switch the lever 284

between the locked and unlocked position. In the locked position, the lock mechanism 282

prevents the actuator 252 from being pressed into the disengaged position. In other words, the

locked position of the lock mechanism 282 prevents actuation of the actuator 252. In the

unlocked position, the actuator 252 may be pressed to disengage the adjustment mechanism

220, and permit height adjustment of the anterior component 236. The lock mechanism 282

offers an extra layer of protection to assure the adjustment mechanism 220 cannot be tampered

with or inadvertently adjusted during normal use.



[ 114] In observing Figs. 10A and 10B, the adjustment mechanism 220 is shown relative to

the cover 244. The adjustment mechanism 220 includes first and second traction elements 290,

292 that slide along a connector 294 at a lower portion of the cover 244, and have end portions

extending to the slots 278 of the cover 244. The end portions define bosses 298, 300 adapted

to slide along the slots 278. A lock element 296 is connected to and biased against the

connector 294. The lock element 296 may form the actuator 252, and is movable relative to

the connector 294, to engage and disengage from the first and second traction elements 290,

292.

[ 115] Fig. 11 shows the connector 294 in greater detail. The connector 294 defines an

opening 302 for receiving the actuator 252 and openings 304 for receiving end portions 326,

328 (shown in Fig. 12B) of the lock element 296. The connector 294 has a center portion 306

that defines a cavity 336 on a rear side of the connector 294 for receiving a center section 324

of the lock element 296 adjacent the actuator 252, and corresponding curved channels 308, 309

for receiving arms 320, 322 of the lock element 296. The connector 294 forms the curved

channels 308, 309 for guiding and receiving the first and second traction elements 290, 292,

and peripheral surfaces 312 to the curved channels 308, 309 to direct the first and second

traction elements 290, 292 upwardly toward the slots 278. The connector 294 forms center

slots 310 through which the first and second traction elements 290, 292 extend to engage the

lock element 296, as well as side slots 314 to yet further guide the first and second traction

elements 290, 292. To facilitate assembly and manufacture, the connector 294 may be

monolithic and defined by a single part.

[ 116] Figs. 12A and 12B depict the lock element 296 as having the actuator 252 that protrudes

from the center section 324. The center section 324 defines at least one or a series of teeth 316,

318 along upper and lower portions of the lock element 296 for engaging corresponding teeth

of the first and second traction elements 290, 292. First and second arms 320, 322 extend

curvingly from the center section 324 and bear the end portions 326, 328 that are received by

the connector 294. The arms 320, 322 form springs to bias the lock element 296 against the

connector 294, particularly in that the end portions 326, 328 engage the connector 294 and the

actuator 252 and the teeth 316, 318 can move relative to the opening 302 to actuate the

adjustment mechanism 220. To facilitate assembly and manufacture, the lock element 296 may

be monolithic and defined by a single part. A rear side of the lock element 296 defines a rear

recess 334 for engagement with the at least one post 338 of the lock mechanism 282.

[ 117] Figs. 13A and 13B show how the adjustment mechanism 220 operates to adjust the first

and second traction elements 290, 292. Unlike in known cervical collars having a rotatable



element forming a rack and pinion adjustment mechanism (which disadvantageously cannot be

locked), the adjustment mechanism 220 is arranged to be disengaged upon pressing of the

actuator 252, and to automatically lock upon release of the actuator 252. Such an arrangement

is advantageous in that the clinician can assure the adjustment mechanism 220 is not

inadvertently bumped or adjusted and thereby unintentionally change the height of the collar.

Indeed, by pressing the actuator 252 toward the user, as opposed to pulling away, there is

greater stability to maintaining the cervical collar 200 on the user without the tendency of

adjusting the location of the main support 206.

[ 118] Upon disengagement of the adjustment mechanism 220, the clinician can modify the

location of the upper and intermediate supports 208, 210 relative to the main support 206 with

a single hand, as adjustment of the intermediate support 210 can be done freely as the first and

second traction elements 290, 292 slide and permit the intermediate support 210 to articulate

relative to the main support 206. Such an arrangement provides quicker and stable means for

changing the height, and enables the first and second traction elements 290, 292 to include

more teeth 330, 332 and thereby more height settings.

[ 119] As shown in Fig. 13A in the disengaged position, the lock element 296 moves toward

and is biased against a rear side R of the connector 294. The first and second end portions 326,

328 are received by the openings 304 of the connector 294, so that they are fixed relative to the

connector 294. In the disengaged position, the actuator 252 is pressed or biased against the

spring force generated by resistance and flexure of the first and second arms 320, 322. The

first and second sets of teeth 316, 318 are drawn toward the rear side of the collar 200 and fully

disengage from the teeth 330, 332 of the first and second traction elements 290, 292. The

center section 324 and the arms 320, 322 move within the cavity 336 and arm slots 337, such

that the center section is 324 drawn away or at least partially away from a biasing surface

delimiting part of the cavity 336. The biasing surface of the cavity 336 is located on the rear

side of the connector 294. The base 242 may limit the travel of the lock element 296 at the

rear side of the connector 294.

[120] As shown in Fig. 13B, upon release of the actuator 252 when the adjustment mechanism

220 is in the engaged position, the lock element 296 is biased against the rear side R of the

connector 294 yet extends toward the front side F as a result of first and second arms 320, 322,

and the center section 324 being retained and biased against the biasing surface of the cavity

336. The first and second sets of teeth 316, 318 engage the first and second teeth 330, 332 of

the first and second traction elements 290, 292. The teeth 316, 318 are preferably arranged in

an elongate row to assure there is at least one tooth engaging corresponding teeth of the first



and second traction elements 290, 292. The connector 294 is preferably configured so the

channels 308, 309 flatten or substantially flatten the first and second traction elements 290, 292

within the center slot 310 so there is multiple engagement of the teeth 316, 318 with the

corresponding teeth 330, 332 of the first and second traction elements 290, 292. The

adjustment mechanism 220 is arranged so the natural or predetermined position is the engaged

position so that when the actuator 252 is released, the teeth 316, 318 of the lock element 296

and the first and second traction elements 290, 292 engage one another.

[121] The adjustment mechanism 220 is not limited to using the connector 294 and lock

element 296 described above, but rather it may include means for providing engagement and

disengagement from teeth or other locking elements on the first and second traction elements

290, 292, preferably but not limited to automatic engagement upon release of the adjustment

mechanism 220. The adjustment mechanism 220 is arranged for engaging the first and second

traction elements 290, 292 in an engaged position, and is further arranged to disengage from

the first and second traction elements 290, 292 in a disengaged position. In the disengaged

position, a clinician can selectively adjust the height of the intermediate support 210, and hence

the upper support 208, relative to the main support 206 with restriction of gradual adjustment,

but can accomplish the feat of height adjustment of the anterior component 236 quickly upon

disengagement of the adjustment mechanism 220 and automatic locking at the desired location

upon release of the adjustment mechanism 220 so it engages the first and second traction

elements 290, 292 in a fixed location.

[122] Figs. 14A and 14B exemplify the lock mechanism 282 that may be used in combination

with the adjustment mechanism 220. The lock mechanism 282 includes a lever 284 that may

extend above or just below the inner periphery 245 of the base 242 in order to facilitate

adjustment of the lock mechanism 282 without requiring removal of the cervical collar 200.

The lever 284 may include at least one post 338 extending inwardly and on an opposite side of

the base 242 as the lever 284. The at least one post 338 is directed toward the rear cavity 336

opposite the actuator 252.

[123] The at least one post 338 is adapted to rotate according to the position of the lever 284.

In an unlocked position, the at least one post 338 is located within the rear recess 334, and the

actuator 252 can be pressed without interference by the at least one post 338 since the rear

recess 334 takes up the at least one post 338 when the actuator 252 is pressed toward the rear

of the anterior component 236 or the base 242. In the lock position, the lever 284 is rotated so

that the at least one post 338 interferes with the center section 324 of the lock element 296

since the at least one post 338 is out of alignment with the rear recess 334.



[124] Figs. 15A-15C depict an embodiment of the posterior component 204, particularly from

the perspective of outside of the posterior component 204. The posterior component 204

includes a main part 400 and a flexible portion 402. It will be noted that Fig. 15A shows an

outer side of the posterior component 204 that is intended to face away from the user whereas

Figs. 15D and 15E show the inner side of the posterior component 204 arranged to be placed

adjacent to the user. From the outer side of the posterior component 204, the main part 400

defines a central convex portion or rib 404, whereas the rib 404 is concave on the inner side of

the posterior component, protruding from a base section 416 of the main part 400 toward a top

section 415 of the main part 400 to accommodate and apply pressure outside of the cervical

spine.

[125] The depicted embodiment exemplifies how the main part 400 includes resilient or

flexible portions forming the flexible portion 402 formed along the peripheral edges of the

main part 400. In this embodiment, the main part 400 and the flexible portion 402 are formed

by discretely different materials, wherein the main part 400 is formed from a more structurally

rigid material, and the flexible portion 402 is formed from a material more resilient and flexible

than the material forming the main part 400; for example, by overmolding a resilient or

compliant material thereon. The use of flexible portions 402 allows the cervical collar 200 to

distribute pressure peaks over larger areas in order to avoid the formation of pressure ulcers.

The flexible portions 402 can also prevent pressure peaks even when the collar 200 is

improperly applied.

[126] The flexible portions 402 in the embodiment are continuous in that there are no breaks

along the flexible portion 402 about the periphery of the main part 400. This is in

contradistinction to flexible portions that comprise thinned portions forming tabs from the main

part 400 that are sequentially provided along a periphery of the main part 400, and include

clearances between each of the tabs to increase their flexibility. An advantage to the

continuously formed flexible portion 402 is that there is an even distribution of pressure as

opposed to individual and spaced tabs that are required to bear and exert pressure. It will be

understood, however, that the continuously extending flexible portions 402 are provided by

example, and the disclosure is not limited to the flexible portion 402 being continuous.

Although the continuously extending flexible portions 402 embodiment is advantageous,

discretely separated tabs or flexible areas may be provided in combination with the

embodiments of this disclosure.

[127] The main part 400 defines a convex rib 404, from the perspective of the outer side, that

generally runs along a central axis C-C of the posterior component 204. Side sections 406 flare



and curve from sides of the rib 404 and toward side extensions 405, as discussed above. The

side sections 406 form a Y-feature 408 with the rib 404 and the side extensions 405. The Y-

feature 408 flares upwardly vertically along the cervical spine, and the side sections 406 have

a curvature to provide improved anterior-posterior and lateral occipital support.

[128] A series of slots 418 extends along the side extensions 405 from the rib 404, and the

slots 418 may be formed as shown above. However, additional slots that may not be

sufficiently sized for receiving a strap may be formed and progressively diminish in size as the

series of slots 418 approaches the rib 404. In this manner the side extensions 416 become more

rigid as they draw toward the rib 404, thereby being less flexible and contributing to greater

rigidity along the rib 404, which in turn corresponds to a user's cervical spine. The series of

slots 418 sized for receiving straps may provide ventilation and compliance to the anterior

component 236 and due to tensioning of the straps.

[129] The series of slots 418 and their corresponding pattern provide flexibility to allow the

posterior component 204 to conform and fit around the necks of varying anatomical sizes. The

pattern of the series of slots 418 allow the posterior component 204 to be flexible where needed,

such as along the side extensions 232 that overlap or are proximate to the anterior component

236, while remaining rigid in the necessary anterior-posterior and lateral directions, particularly

along the axis C-C corresponding to the user's cervical spine.

[130] The Y-feature 408 is in combination with the side sections 406 that form recesses 407,

which extend to the series of slots 418 on each lateral side of the posterior component 204,

created as a result of the Y-feature 408 protruding from the outer side. The recesses 407

transition in depth between the ends of the side sections 406, wherein the greatest depth of the

recesses 407 is located between the ends of the side sections 406. The recesses 407 on the

opposed sides of the rib 404 and contours of the side sections 406 form a pocket 420 for the

anterior component 236 to nest into the posterior component 204 when it is secured therewith.

The pocket 420 may enable the posterior component 204 to overlap the anterior component

236, and the pocket 420 reduces pressure of the anterior component 236 pushing into the neck

of the user.

[131] The flexible portion 402 is preferably provided around the periphery of the main part

400, and offers reduced edge pressure about the posterior neck and occiput of the user. The

flexible portion 402 may be increased in designated areas to provide enhanced pressure

relieving characteristics to the user. For example, there may be an increase in size of the

flexible portion 402 from a border of the side extensions 405 to the upper sections 412 that



extend on opposed sides of a peripheral recessed section 410 adapted to accommodate a user's

occipital region.

[132] The peripheral recessed section 410 may have a first flexible portion region 4 11 that

has a width W l that is greater compared to other areas and corresponding widths (collectively

the second flexible portion region W2) of the flexible portion 402 about the periphery of the

main part 400. The width W l at the first flexible portion area 4 11 is provided at least in part

to provide increased comfort to the user around the occipital bone and posterior neck, as shown

by the vertical and horizontal directional arrows A, B within the first flexible portion area 4 11,

by the yielding of the first flexible portion area 4 11 in the recessed section 410. The width of

the first flexible portion area 4 11 may be variable from the upper sections 412 to the nadir of

the peripheral recessed section 410 along the center line C-C. The second flexible portion

region W2 may be variable in width depending on the location along the periphery of the main

part 400, or may be uniform.

[133] The upper sections 412 are anatomically shaped flared sections spaced apart by the

concave and curved shaped recessed section 410, and a flexible portion of the upper sections

412 is shaped to correspond to and support an occipital region of a user of the collar 200. The

upper sections 412 are arranged to gently cradle the side areas of a user's occiput so as not to

place undue pressure on the cervical spine of the user. The contour of the recessed section 410

and the gradual rising of the flexible edge 402 between the upper sections 412 and the recessed

section 410 provide increased comfort to the user around the occipital bone and posterior neck.

[134] The main part 400 may be thinned at least at the upper sections 412 in that the main

part 400 has a general thickness Tl, and the thickness at the upper sections 412 has a gradual

reduction or tapered thickness T2 from the general thickness Tl to a tip 423 of the upper

sections 412. The tapered thickness T2 results in a thinned section 422 creating a three tiered

range of flexure 414: flexure of the main part at the general thickness Tl, flexure at the tapered

thickness T2 of the main part 400 at the upper sections 412, and flexure at the flexible portion

of the upper sections 412.

[135] The thinned section 422 is covered and/or overmolded by material forming the flexible

portion 402, wherein the amount of material forming the flexible portion 402 gradually

increases as the thinned section 422 tapers to nothing and the material fully becomes the

flexible portion 402 about the periphery or edge of the tip 423 of the thinned section 422.

According to an embodiment, the combined thickness of the thinned section 422 and the

material of the flexible portion 402 is generally the same as the general thickness Tl. The

flexible portion 402 may likewise have a same thickness as the general thickness Tl.



[136] As shown in Fig. 15C, the posterior component 204 defines a contoured profile 426

having a general curvature between the recessed section 410 and the base section 416

oppositely disposed relative to the recessed section 410 along the axis C-C. In this manner,

pressure is applied to the upper sections 412 and the base section 416 to provide improved

anterior-posterior and lateral support, and easing such pressure by the curvature which better

corresponds to the anatomical relationship between the occiput and the shoulders of a user.

The general curvature thus advantageously provides an improvement over existing cervical

collars by providing enhanced support corresponding to a user's needs, as compared to exiting

collars which primarily provide flat posterior portions that result in undesirable pressure points

and discomfort.

[137] Figs. 15D and 15E exemplify an inner side to an alternative embodiment of the posterior

component 204 intended to face a user. Fastener tabs 430 are provided at convenient locations

to assure a firm grip to a liner of the posterior component 204. The posterior component 204

has a posterior opening 432 intended to be located generally along a cervical column of a user

to provide pressure relief and ventilation to the posterior component 204 along the rear rib 404.

The rear rib 404 is generally convex on the outer side of the posterior component 204, and is

generally concave along the inner side of the posterior component 204. The concave inner side

of the rear rib 404 serves to relieve pressure against the cervical column of a user, as evidenced

by the recessed portions 434 generally corresponding to the Y-feature 408 which is on the outer

side of the posterior component 204. Strap slots 436 are provided at side portions of the

posterior component 204, and are oriented differently from the ventilation openings 428.

[138] The flexible portion 402 extends along the main part 400 a greater distance along the

inner side than the outer side, as evidenced by the boundary 458 corresponding to the extent to

which the flexible portion 402 extends along the main part 400 on the outer side. The flexible

portion 402 extends longer on the main part 400 and offers greater cushioning due in part to

the material forming the flexible portion 402 being preferably softer and more compliant than

the material forming the main part 400. For example, the flexible portion 402 material defines

an upper flexible portion 448 extending longer than the flexible portion 402 on the outer side

(past the boundary 458) so as to offer more cushioning along the inner side that corresponds to

the occiput of the user, particularly since there may be substantial pressure exerted on the collar

200 by the user at this location. Within the cavity 438 formed by the Y-feature 408, the flexible

portion 402 forms ribs 440, 442, 444 descending into the cavity 438 and generally extending

along the curvature 426.



[139] The ribs 440, 442, 444 are provided to reinforce the curvature 426 along the inner side

of the posterior component 204, and better assure proper positioning of the user's neck. As the

ribs 440, 442, 444 generally align with the curvature, they offer vertical stiffness to the posterior

component 204 and track along the curvature 426. The ribs 440, 442, 444 are spaced from one

another forming clearances 446 from one another to avoid pressure points, and to facilitate

breathability of the posterior component 204. As the material forming the flexible portion 402

is more compliant, or softer than the material forming the main part 400, the ribs 440, 442, 444

may be trimmable depending on patient anatomy. For example, if the user's neck is

substantially straight, some material may be removed from the ribs 440, 442, 444 to make the

curvature less severe. This allows the posterior component 204 to be customizable based on

individual patients' dimensions, a feature not provided by existing collar designs.

[140] The Y-feature 408 gradually transitions along the inner side between upper transition

452 and lower transition 454 so that the concavity along the inner side is formed gradually to

avoid any pressure points. Either the main part 400 may form such transitions, or the main part

400 may form the transitions in combination with the flexible portion 402 material, as similarly

taught in regard to the outer side. The material forming the flexible portion 402 extends along

a lower portion 450, and extends into at least one peripheral recess 456 formed by the main

part 400, to better interlock the flexible portion 402 to the main part 400.

[141] Figs. 16A-16C exemplify improved strap arrangements or systems for connecting the

anterior and posterior components 202, 204. A strap tab 500 has a first surface 502 defining a

recess 506 for improved gripping of the strap tab 500, and a second surface 504 having traction

elements 510 for gripping. A slot 508 is formed for receiving a strap. The strap tab 500 forms

a recess 512 for receiving an end portion 518 of a strap 516, as further illustrated in Fig. 16C.

The recess 512 enables the end portion 518 of the strap 516 to lie flush in the strap tab 500, so

the end portion 518 is confined within the peripheries of the first and second surfaces 502, 504,

without protruding therefrom. This arrangement is provided to maintain the strap tab 500 in a

low profile configuration so as not to significantly protrude from the anterior component 202.

Suitable fasteners 514, such as hook material or hook formed by the strap tab 500 itself, may

be located within the recess 512 to removably secure to the end portion 518. A second end

portion 520 of the strap 516 may form a loop for engaging the strap on the posterior component.

[142] Fig. 17A exemplifies another strap arrangement or system. The strap 530 carries a grip

534 on a first end of the strap 530 that is adapted to correspond in geometry to a landing area

532 of the forward projections of the anterior component 202. A strap body 536 extends to the

posterior component 204 from the grip 534 so that a second end 538 loops about a strap slot



540 of the posterior component 204. The second end 538 may be cinched about the posterior

component, or include further means for securing, such as having corresponding hook and loop

fastener to secure itself to the strap body 536. This arrangement advantageously prevents

damage or inadvertent tampering with the straps due to accidental contact with the strap or the

strap catching on an object, as the strap end is secured flush against the strap body 536.

Additionally, this embodiment allows for a strap system to be repeatedly donned and removed

without adjusting the length of the strap 530 each time, thereby enhancing convenience for a

user especially over long-term use when the collar is worn more intermittently.

[143] Fig. 17B shows how the strap 530 may include a scale 542 printed thereon for

determining sizing of the strap 530, and may further include logos or other information 546

printed thereon. In the variation of Fig. 17B, second end 539 of strap 530 defines a loop and

is permanently stitched by stitching 544 to maintain its shape. In this embodiment, the loop is

permanently secured to the posterior component 204 so that the strap 530 is not adjustable from

the posterior component 204, but rather is only adjustable by pulling from a first end at the

anterior component 202. However, the grip 534 may be removable (as opposed to being

permanently disposed on the strap 530 - thereby only being removed by destroying or

significantly modifying the strap 530) from the strap 530, such that the strap 530 can be

trimmed from a first end, and the grip 534 can be subsequently secured once the strap 530 is

resized. Any suitable arrangement may be provided to removably attach the grip 534 to the

strap 530, such as by a clamshell arrangement, adhesives, hook and loop fastener, or any other

suitable arrangement.

[144] Fig. 17C illustrates another embodiment whereby strap 533 passes through and over a

strap slot 540 and secures internally to the posterior component 204. In this embodiment, an

outer surface of the strap 533 may have a hook-receivable surface, and the posterior component

204 can include a corresponding fastener 548 that engages the hook-receivable surface. The

strap 533 includes indicia 542 that peer through an opening of the strap slot 540 to show the

extent or length the strap 533 is tensioned. This arrangement advantageously prevents damage,

as discussed above, by maintaining the strap 533 in close proximity to or flush against the

cervical collar 200, while still providing indicia for convenient and accurate sizing of the collar

200 to accommodate individual users' dimensions.

[145] The disclosed embodiments of an orthopedic device, such as a cervical collar, having

anterior and posterior components that are positioned about anatomy of a user such as the neck,

to conform thereto and provide support, immobilization, and stabilization thereto, provide



improvements that allow a single cervical collar to be applied for treatment to a wide variety

of patients having varying sizes or degrees of swelling of anatomical portions.

[146] It is understood that while the disclosed embodiments are designed to accommodate

users having different sized anatomies, the size of the disclosed embodiments and the

components thereof can be adjusted so different users having different sized anatomical

portions may benefit from the present designs.

[147] It is understood that while the disclosed embodiments of the cervical collar are shown

having discrete anterior and posterior components, the anterior and posterior portions may be

connected to each other along one side thereof, and a single strap or circumferential adjustment

mechanism can be provided between the anterior and posterior component along the other side

thereof.

[148] It will also be recognized that the flexible portions, and the living hinge and slot

structures, can be provided to a collar, without providing other features, such as the height

adjustability, to the collar.



Claims

1 . A cervical collar (200) having an anterior component (236), the anterior component (236)

comprising:

a main support (206);

an intermediate support (240) pivotally connecting to the main support (206) at a rear portion

of the anterior component (236), the intermediate support (240) forming a frontal opening

(218) with the main support (206) such that the frontal opening (218) is bordered by

combined inner peripheries of the intermediate support (240) and the main support (206);

an adjustment mechanism (220) connecting the main support (206) to the intermediate

support (240) and locking a position of the intermediate support (240) relative to the main

support (206) at a front portion of the anterior component (236), the adjustment mechanism

(220) having an actuator (252) for disengaging the main support (206) from the intermediate

support (240) at the front portion and permitting the intermediate support (240) to pivot

relative to the main support (206) at the rear portion to vary a height of the frontal opening

(218).

2 . The cervical collar (200) of claim 1, further comprising:

an upper support (208) carried by the intermediate support (240) and abutting an outer

periphery of the intermediate support (240) so as to adjust therewith relative to the main

support (206), the upper support (208) located outside of the inner periphery of the

intermediate support (240) and connected centrally to the intermediate support (240) along a

central axis A-A of the front portion of the anterior component (236).

3 . The cervical collar (200) of claim 2, wherein the intermediate support (240) defines a grip

(266) located along a lower periphery of the intermediate support (240) below the upper

support (208) and along the central axis A-A.

4 . The cervical collar (200) of claim 3, wherein the grip (266) protrudes outwardly from the

lower periphery of the intermediate support (240).



5 . The cervical collar (200) of claim 1, wherein the intermediate support (240) defines a

height adjustment scale (262) relative to the main support (206), and visible according to a

location of the intermediate support (240) relative to the main support (206).

6 . The cervical collar (200) of claim 2, wherein the intermediate support (240) connects to

the main support (206) by sliding connections (258) along first and second sides of the

intermediate support (240), the intermediate support (240) having flanks (274) connecting to

flanks (272) of the main support (238) at pivot points (260), which accommodate sliding

movement of the sliding connections (258).

7 . The cervical collar (200) of claim 2, wherein the intermediate support (240) connects to

the main support (206) by sliding connections (258) along first and second sides of the

intermediate support (240), the sliding connections (258) being located and vertically stacked

below side connections (256) to align generally along a stacking axis B-B regardless of a

height setting of the main support (206) relative to the intermediate support (240).

8 . The cervical collar (200) of claim 1, wherein actuator (252) protruding from the main

support (206) is adapted for being pressed toward the main support (206).

9 . The cervical collar (200) of claim 8, wherein the main support (206) defines a recess (254)

about the actuator (252).

10. The cervical collar (200) of claim 1, wherein the adjustment mechanism (220) is

arranged for a predetermined rest position of the adjustment mechanism (220) to be in an

engaged position such that when the actuator (252) is released, the adjustment mechanism

(220) is biased outwardly from the anterior component (236) to secure the intermediate

support (240) in position relative to the main support (206), whereas during adjustment of the

adjustment mechanism (220) the actuator (252) is arranged to be pressed inwardly toward the

anterior component (236).

11 . The cervical collar (200) of claim 1, further comprising a lock mechanism (282) located on

a rear side of the main support (206), the lock mechanism (282) arranged to engage the actuator



(252) in a locked position and prevent movement of the actuator (252), and disengage the

actuator (252) in an unlocked position permitting movement of the actuator (252).

12. The cervical collar (200) of claim 11, wherein the lock mechanism (282) comprises a lever

(284) connected to the main support (206) below an upper periphery of the main support (206),

the lever (284) being connected to a limiter (288) adapted to engage and disengage the actuator

(252) in the locked and unlocked positions.

13. The cervical collar (200) of claim 1, wherein the main support (206) includes a base (242)

adapted to be placed adjacent to a user, and a cover (244) secured over the base (242) and

adapted to house and cover the adjustment mechanism (220).

14. The cervical collar (200) of claim 13, wherein a sternum section (246) extends from the

base (242) at a transition (247) between the base (242) and the sternum section (246), such that

the sternum section (246) is formed continuously and is unitary with the base (242).

15. The cervical collar (200) of claim 14, wherein the base (242) defines side grips (268)

defined by raised portions of the base (242) relative to the cover (244).

16. The cervical collar (200) of claim 13, wherein the base (242) is generally flat, and more

flexible than the cover (244).

17. The cervical collar (200) of claim 1, wherein the main support (206) defines first and

second frontal projections (222) extending toward and over a top portion of the frontal opening

(218), the frontal projections (222) enclose at least part of the intermediate support (210).

18. The cervical collar (200) of claim 1, further comprising a sternum support (246) extending

below the main support (206) along a central axis A-A of the anterior component (236), a

stiffener mechanism (250) is connected to the sternum support (246) and is arranged to

selectively stiffen and unstiffen the sternum support (246) relative to the main support (206).

19. A cervical collar (200) having an anterior (236) and a posterior component (204), the

anterior component (236) comprising:



a main support (206);

an intermediate support (240) pivotally connecting to the main support (206) at a rear portion

of the anterior component (236), the intermediate support (240) forming a frontal opening

(218) with the main support (206) such that the frontal opening (218) is bordered by inner

peripheries of the intermediate support (240) and the main support (206);

a strap system (216) connecting the anterior component (236) to the posterior component

(204);

wherein the main support (206) defines first and second frontal projections (222) extending

toward and over a top portion of the frontal opening (218), the frontal projections (222)

enclose at least part of the intermediate support (240), the frontal projections (222), at least in

exterior or outwardly portions thereof, are at least semi-rigid along a circumferential or

arcuate profile of the intermediate support (240) to provide support to the intermediate

support (240), the frontal projections (222) arranged to receive a portion of the strap system

(216).

20. A cervical collar (200) having an anterior component (236), the anterior component

(236) comprising:

a main support (206);

an intermediate support (240) pivotally connecting to the main support (206) at a rear portion

of the anterior component (236), the intermediate support (240) forming a frontal opening

(218) with the main support (206) such that the frontal opening (218) is bordered by inner

peripheries of the intermediate support (240) and the main support (206);

an adjustment mechanism (220) connecting the main support (206) to the intermediate

support (240) and locking a position of the intermediate support (240) relative to the main

support (206) at a front portion of the anterior component (236), the adjustment mechanism

(220) including first and second traction elements (290, 292) slidable relative to the main

support (206), and having end portions extending to end portions of the main support (206)



and intermediate support (210) whereat the first and second traction elements (290, 292)

connect to the main support (206) and intermediate support (210);

wherein the adjustment mechanism (220) comprises a lock element (296) connected to and

biased against the main support (206), and engaging the first and second traction elements

(290, 292),

wherein the lock element (296) forms an actuator (252) movable relative to the main support

(206), to engage and disengage from the first and second traction elements (290, 292) such

that the actuator (252) is disengaged from the first and second traction elements (290, 292) by

being moved toward the main support (206), and the actuator (252) engages the first and

second traction elements (290, 292) in a rest position of being biased against the main support

(206).

21. A posterior component for a cervical collar, comprising:

a main part defining a rear rib generally running along a central axis of the posterior

component, the rear rib being convex along an outer side of the posterior component and

concave along an inner side of the posterior component, an outer side of the main part

defining convex side sections extending from sides of the rear rib and tapering in depth

toward side extensions of the posterior component.

22. The posterior component of claim 21, wherein the side sections and the rear rib generally

form a Y-feature arranged to flare upwardly vertically from a base section of the posterior

component to a top section of the posterior component.

23. The posterior component of claim 21, wherein the rear rib diminishes as it tapers in depth

toward a base section of the main part.

24. The posterior component of claim 22, wherein the main part forms recesses underneath

the side extensions and are spaced apart by the rear rib, the recesses form a plurality of slots

therein.



25. The posterior component of claim 21, wherein the posterior component defines a

contoured profile having a general curvature between a top section and a base section

oppositely disposed relative to one another along the central axis of the posterior component.

26. The posterior component of claim 21, further comprising a flexible portion provided about

a periphery of the main part.

27. The posterior component of claim 21, wherein the main part defines first and second upper

sections formed as flared sections spaced apart by a concave and curved shaped recessed

section.

28. The posterior component of claim 26, wherein the flexible portion defines a peripheral

recessed section extending and varying in width between upper sections of the main part, the

main part forming a top peripheral recess relative to the central axis and coextensive to the

peripheral recessed section of the flexible portion.

29. The posterior component of claim 28, wherein a width of the flexible portion between the

upper sections has a greatest width along the central axis of the posterior component.

30. The posterior component of claim 28, wherein the peripheral recessed section having a

nadir between the upper sections of the main part along the central axis of the posterior

component.

31. The posterior component of claim 28, wherein the top peripheral recess of the main part

varies in depth relative to the peripheral recessed section of the flexible portion between the

upper sections.

32. The posterior component of claim 27, wherein the main part has a general thickness, and

a thickness at the upper sections has a gradual reduction in thickness from the general thickness

to a tip of the upper sections.

33. The posterior component of claim 22, wherein the flexible portion extends from the main

part at the upper sections and has a thickness that varies according to the thickness of the upper

sections.



34. The posterior component of claim 21, wherein the main part forms a posterior opening

confined within the rear rib and extending entirely through the main part.

35. The posterior component of claim 21, wherein a flexible portion extends along a periphery

of the main part, and extends over an inner side of a top section of the main part toward a base

section more than it extends over an outer side.

36. The posterior component of claim 35, wherein the flexible portion forms at least one

interior rib extending from the top section and over the main part within a cavity formed by the

rear rib and side extensions on an inner side of the posterior component.

37. The posterior component of claim 36, wherein the interior rib tapering in thickness from

the top section to the base section according to a tapering depth of the concavity of the rear rib

on the inner side.

38. The posterior component of 36, wherein the at least one interior rib includes first and

second sets of interior ribs on first and second sides of a central axis of the posterior component,

the first and second sets of interior ribs each including at least two interior ribs having different

heights according to the extent the interior ribs extend relative to the concavity of the rear rib

and the side extensions.

39. A posterior component for a cervical collar, comprising:

a main part defining a rear rib forming a convex portion on an outer side, and a cavity formed

by a concave portion on an inner side corresponding to the convex portion, the rear rib

centered along a central axis of the posterior component;

an interior rib extending generally parallel and elongate to the central axis within a cavity on

the inner side of the main part, the interior rib formed from a more flexible material than the

main part;



wherein the posterior component defines a contoured profile having a general curvature

between a top section and a base section oppositely disposed relative to one another along the

central axis of the posterior component.

40. A posterior component for a cervical collar, comprising:

a main part constructed from a semi-rigid material, the main part having first and second upper

sections spaced apart by a recessed peripheral section;

a flexible portion connected to a periphery of the main part;

wherein the first and second upper sections are formed as flared sections spaced apart by the

recessed peripheral section, the main part having a general thickness, and a thickness at the

first and second upper sections having a gradual reduction in thickness from the general

thickness to a tip of the first and second upper sections such that the flexible portion extends

from the main part at the first and second upper sections and has a thickness that varies

according to the thickness of the first and second upper sections.
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