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BACKGROUND OF THE INVENTION  [0001]. 1. Field of Invention [0002] This
invention relates to the field of medical devices. More  specifically, this
invention relates to a system for delivery of gas products to a patient  and
monitoring of gas products exhaled by the patient. [0003] 2. Background
[0004] Epidural steroid injections, sacroiliac joint injections, facet joint
[0005) blocks, and radio frequency ablations are but a few of the wide range
of medical procedures being used to help alleviate neck, back, and other
joint pain and  discomfort. In many of these medical procedures, patients
are required to lie face  down in a prone position so that a needle can be
inserted into the patient's spine.  Since the patient is lying face down, a
pillow-type support is often used to support the  patient's head during the
procedure. Some pain is typically associated with the  procedures given
their invasive nature. Therefore, a patient will often need to be  sedated
or anesthetized to manage the patient's exposure to such pain. Oxygen
delivery and continuous patient monitoring is requisite in the sedated or
anesthetized  patient. Therefore, in addition to providing comfortable
support for the patient's  head, the pillow-type support must also provide
for unobstructed breathing and patient  monitoring. [00061 Current oxygen
delivery systems include, but are not limited to, nasal  cannulas, face
masks, Laryngeal Mask Airways (LMA), and endotracheal tubes  (ETT).
Selection of the oxygen delivery system is based on the level of sedation,
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WO 2006/023989 PCT/US2005/030162  -patient'positfn and other individual
patient parameters. For the patient in the prone  position undergoing a
general anesthetic, the standard of care is an endotracheal tube.  However,
for the prone patient not under general anesthesia, the current oxygen
delivery systems all have significant limitations. For example, the ETT or
LMA  would not be comfortably tolerated by the sedated patient and would
therefore not  provide an appropriate airway. The nasal cannula and face
masks would require that  plastic tubing be in contact with the patient's
face, thus creating pressure points  against the patient's skin and his or
her pillow, probably leading to irritation,  abrasions, and general
discomfort. Still further, not all of these systems allow for  monitoring of
the patient's expired, end-tidal carbon dioxide (CO2), which is  paramount
in determining the appropriate safe dose of the sedating medications.
Consequently, an end-tidal CO2 siphoning hose must be added to the system to
safely  monitor the patient. Such hoses are often another source of pressure
points against the patient's face. [0007] Another issue that must be taken
into consideration is the positioning  and support of the prone patient's
head and neck. Currently there exists no pillow or  headrest specifically
designed for the awake, prone patient. A standard pillow is  usually
employed with the patient's head turned to the side. This position creates
uncomfortable pressure points against one side of the patient's face, as
well as an  unnatural position of the patient's neck. If a face mask is
used, there is also a risk that  the edge of the mask may migrate into the
patient's eyes and cause a corneal abrasion.  [0008] Therefore, what is
needed is a system for providing an oxygen  enriched environment without the
need to attach tubing to the patient which can be  irritating and cause
pressure points. 



2 WO 2006/023989 PCT/US2005/030162  '[0601,' 'BRIEF SUMMARY OF THE INVENTION
[00010] In accordance with an embodiment of the present invention, a gas
delivery and monitoring system is provided for delivering a gas product to a
patient  and receiving a gas product exhaled from a patient. In an
embodiment, a gas delivery  and monitoring system comprising a head support
made of resilient material and  having therein a facial cavity is provided.
The facial cavity is configured to fit the  contours of a patient's face and
provides an oxygen rich environment for the patient  while he or she is
undergoing medical' procedures. Thus in an embodiment, the facial  cavity is
shaped substantially in the form of a figure eight. In an embodiment, the
facial cavity is also provided with one or more segmented edges that can be
removed  to further shape the facial cavity to the contours of the patient's
face. An aperture  extending from the facial cavity to an outer surface of
the head support may be also be  provided and used as a conduit for the gas
products. In yet another embodiment, one  or more tubes may be located
within the aperture. In this case, a first tube may be  used to deliver a
gas product to a patient and a second tube may be used to receive a  gas
product exhaled from the patient. [00011] Further features of the present
invention, as well as the structure and  operation of various embodiments of
the present invention are described in detail  below with reference to the
accompanying drawings. [00012] BRIEF DESCRIPTION OF THE DRAWINGS [00013] The
accompanying drawings, which are incorporated herein and form  part of the
specification, illustrate the present invention and together with the
description, further serve to explain the principles of the invention and to
enable a  



person skilled in the pertinent art to make and use the invention. In the
drawings, like  reference numbers indicate identical or functionally similar
elements. Additionally,  3 WO 2006/023989 PCTIUS2005/030162  'th"W
1'ef-fad~t dtgft(57" OT "T reference number identifies the drawing in which
the  reference number first appears. [00014] FIG. I is a perspective view of
a gas delivery system in accordance  with an embodiment of the present
invention. [00015],' FIG. 2A and 2B each provide a top perspective view of
the segmented  edges of the facial cavity in accordance with an embodiment
of the present invention.  [000161 FIG. 3 is a perspective view of a gas
delivery system in accordance  with an alternative embodiment of the present
invention. [00017] FIG. 4A, 4B and 4C each provide a side perspective view
of a gas  delivery system in accordance with embodiments of the present
invention. [00018] DETAILED DESCRIPTION OF THE INVENTION  [00019]' 1.
Exemplary System [00020] Referring to FIG. 1, a gas delivery and monitoring
system 100 will  now be described in accordance with an embodiment of the
present invention. Gas  delivery and monitoring system 100 is comprised of a
head support 105. In this  embodiment, head support 105 includes a top
surface 110, a bottom surface 115, outer  surfaces 130 and inner surfaces
132. As shown in FIG. 1, head support 105 is  substantially rectangular in
shape. However, such design is for illustration only and  not a limitation.
Persons skilled in the relevant art will recognize, based at least on  the
teachings provided herein, that other variations and shapes may be used
without  departing from the spirit and scope of the present invention. 



[00021] Head support 105 may be used to support a patient's head while
undergoing procedures which require that the patient lie in the prone
position. During  4 WO 2006/023989 PCT/US2005/030162  such' 5f6bM6re ,
lri$"'iFPi1o Cant that the patient's head and neck be maintained in a
stable and comfortable position. Thus, in an embodiment, head support 105 is
made  of a resilient material such as foam or polymeric material like
polyurethane or  polyethylene which are all capable of being compressed
under the weight of a  patient's head. In this way, it is possible to avoid
placing the patent's head at an  uncomfortable height or angle in relation
to the patient's neck and spine, thereby  avoiding further stress, strain
and discomfort. As previously mentioned, oxygen  delivery and continuous
patient monitoring are extremely important functions in  procedures where a
patient is sedated or anesthetized. Therefore, head support 105  should not
compress under the weight of the patient's head such that the flow of gas is
occluded. Given these considerations, the width, length, thickness and
overall  dimensions of the head support 105 will be apparent to persons
skilled in the relevant  art. As just mentioned, head support 105 is
preferably made of resilient material, thus  the top surface 110 will be
able to conform somewhat to the contours of each patient's  head thereby
providing some patient comfort. Still further, in an embodiment, head
support 105 may also include one or more concave portions 112 to provide
additional  contoured support for the forehead and chin of a patient.
[00022] In an embodiment, gas delivery and monitoring system 100 is further
comprised of a facial cavity 120. Facial cavity 120 extends from the top
surface 110  through the bottom surface 115, thereby exposing inner surfaces
132. The facial  cavity 120 helps to prevent the creation of pressure points
on the patient's face. This  



avoidance of pressure points is achieved because it is primarily only the
patient's  forehead and chin which make contact with head support 105. In an
embodiment,  facial cavity 120 is configured substantially in the shape of a
figure eight in order to  better match the contours of a patient's face. In
this way, the creation of pressure  5 WO 2006/023989 PCTIUS2005/030162
pomtsaronntl tIm patfent"s'eyes and mouth can be reduced or avoided all
together.  However, a person skilled in the relevant art will recognize,
based at least on the  teachings provided herein, that other configurations
for the facial cavity 120 may be  suitable for minimizing the pressure
points on a patient's face. [0002311 It is important to realize that the
contours of each patient's face varies  to some degree. For example, some
patients have narrow faces while the faces of  others are wide in
comparison. Still further, some patient's have high cheek bones as  compared
to the lower or less prominent cheek bones of others. For this reason, there
is a need for a head support that can be adjusted to the contours of each
patient's face.  Thus, as illustrated in FIG. 2A, facial cavity 120 may also
be comprised of segmented  edges 205. In an embodiment, segmented edges 205
may be removed to shape the  facial cavity 120 more specifically to the
contours of a patient's face. In this way,  pressure points on the patient's
face can be minimized and greater comfort achieved.  For example, in FIG.
2B, a number of segmented edges 205 have been removed from  the upper and
lower portions of facial cavity 120 to accommodate a patient whose  face is
wide. [00024] Referring again to FIG. 1, in an embodiment, gas delivery and
monitoring system 100 also includes one or more tubes 135. Tubes 135 include
a  distal end and a proximal end. As described herein, distal end refers to
the tube ends  



located furthest away from the facial cavity 120 and proximal end refers to
the tube  ends located closest to the facial cavity 120. Tubes 135 may be
used to deliver gas  products to a patient and to receive gas products
exhaled from the patient. Thus, in a  further embodiment of the present
invention, gas delivery and monitoring system 100  may also include a gas
delivery source 140 and a gas monitoring source 145. In an  6 WO 2006/023989
PCT/US2005/030162  el 11 d'ibieii't, g"isrid'IW&'ry-Source 140 is used to
deliver gas products, such as oxygen, to a patient. However, it will be
apparent to persons skilled in the relevant art that gas  delivery source
140 could be used to deliver other gas products without departing  from the
spirit and scope of the present invention. Similarly, gas monitoring source
145 may be used to monitor gas products exhaled by the patient, such as
carbon  dioxide, for example. In an embodiment, the distal ends of tubes 135
may be attached  to gas delivery source 140 and gas monitoring source 145.
At the same time, the  proximal ends of tubes 135 would be located near the
facial cavity 120. In an  embodiment, the proximal ends of tubes 135 are
flush with an inner surface 132 of  head support 120 near the point where a
patient's mouth and nose would be located.  A first one of tubes 135 could
then be used to deliver oxygen to the patient while a  second tube 135 could
be used for the sampling of end-tidal carbon dioxide exhaled  by the
patient. In this way, the facial cavity 120 provides an oxygen rich
environment  in which the patient can breathe comfortably. [00025] Head
support 105 may be manufactured according to any known  process such as
injection molding and the like, for example. Referring still to FIG. 1,  the
head support 105 may be manufactured such that one or more tubes 135 are
included with head support 105. Tubes 135 may extend from any one of the
top,  



bottom, or outer surfaces to one of the inner surfaces 132 located within
the facial  cavity 120. In an embodiment, tubes 135 extend from the outer
surface 130 to the  inner surface 132 located proximate to where a patient's
mouth and nose would be  located. In this way, the distal ends of tubes 135
need only be attached to gas delivery  source 140 or gas monitoring source
145 when it is time to perform a procedure. FIG.  4A provides a side
perspective view of tubes 135 and head support 105. 7 WO 2006/023989
PCTIUS2005/030162  [00026'11' "' "' "M11 ]s't dted in FIG. 3, the head
support 105 may be manufactured  with an aperture 325. Aperture 325 may
extend from any one of the top, bottom, or  outer surfaces to one of the
inner surfaces 132 located within the facial cavity 120. In an embodiment,
aperture 325 extends from the outer surface 130 to the inner surface  132
located proximate to where a patient's mouth and nose would be located. In
such  an embodiment, aperture 325 may be used as a conduit for the gas
products. FIG. 4B  provides a side perspective view of aperture 325 and head
support 105. Alternatively,  one or more tubes 135 may be inserted through
the aperture 125 prior to a particular  procedure. Tubes 135 may then be
used to deliver gas products to the patient or  receive gas products exhaled
by the patient. In yet another embodiment, tubes 135  and aperture 125 may
be included with the head support 105 at the time of  manufacture. FIG. 4C
provides a side perspective view of aperture 325, tubes 135,  and head
support 105. [000271 3. Conclusion 1000281 While various embodiments of the
present invention have been  described above, it should be understood that
they have been presented by way of  example only, and not limitation. It
will be understood by those skilled in the relevant  



art that various changes in form and details may be made therein without
departing  from the spirit and scope of the invention as defined in the
appended claims. Thus,  the breadth and scope of the present invention
should not be limited by any of the  above-described exemplary embodiments,
but should only be defined in accordance  with the following claims and
their equivalents. 8 WO 2006/023989 PCT/US2005/030162  WHA'T' TS 'CC;
AIME1rrS: 1. A gas delivery and monitoring system comprising: a head support
made of resilient material and having a facial cavity shapeable  to the
contours of a person's face by removing one or more removable segmented
edges forming the facial cavity; and a first tube located within the head-
support to deliver a gas product to a  patient. 2. The gas delivery and
monitoring system of claim 1, further comprising an  aperture extending from
the facial cavity to an outer surface of the head support. 3. The gas
delivery and monitoring system of claim 1, further comprising a  second tube
located within the head support to receive a gas product exhaled from the
patient. 4. The gas delivery and monitoring system of claim 3, wherein the
first tube is  used to deliver oxygen to the patient and the second tube is
used to receive carbon  dioxide exhaled from the patient. 5. The gas
delivery and monitoring system of claim 1, wherein the facial cavity  is
shaped substantially in the form of a figure-eight. 6. A head support
comprising:  



a top surface; a bottom surface; and a facial cavity extending from the
top surface to the bottom surface, the facial  cavity shapeable to the
contours of a person's face by removing one or more  removable segmented
edges forming the facial cavity. 7. The head support of claim 6, wherein
the facial cavity is shaped substantially  in the form of a figure-eight.
9 WO 2006/023989  PCT/1JS2005/030162  6. A gas delivery system
comprising: a head support made of resilient material and having therein
a facial cavity  shapeable to the contours of a person's face by removing
one or more removable  segmented edges forming the facial cavity; an
aperture extending from the facial cavity to an outer surface of the head
support; and' a tube located within the aperture, wherein the tube is
used to deliver a gas,  product to a patient. 9. The gas delivery system
of claim 8, wherein the facial cavity is shaped!  substantially in. the
form of a figure-eight. 10. The gas delivery system of claim 8, wherein
the tube is used to deliver oxygen  to the patient. 11. The gas delivery
system of claim 8, further comprising a second tube to  receive a gas
product exhaled from the patient. 10 


