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Description
BACKGROUND

1. Technical Field:

[0001] The present application relates to a method of
securing a patient onto an operating table when the pa-
tient is in the Trendelenburg position and apparatus
therefor. Such an apparatus is disclosed in the
US20100212087.

2. Background Information:

[0002] Backgroundinformationisforinformational pur-
poses only and does not necessarily admit that subse-
quently mentioned information and publications are prior
art.

[0003] The Trendelenburg position is used in opera-
tions of the lower body such as the cervix. This position
lowers the head of the patient so that the legs and lower
extremities of the body are elevated above the head. Of-
ten the degree of lowering is approximately ten degrees
to approximately twenty degrees such that the head is
maintained with the back of the patient extending this
range of angles below the lower body. At certain times
the angle could be as much as approximately forty-five
degrees. The angle may be between about five degrees
to about forty-five degrees in one degree increments or
fractions of one degree increments.

[0004] In order to keep any injury to the patient on the
table to a minimum, various methods have been used to
hold the patient on the table. These methods may injure
the patient by providing unnecessary pressure to the
neck, shoulders or arms, thereby aggravating injury to
nerves and/or ulcers on the body of the patient because
of the unnecessary pressure.

OBJECT OR OBJECTS

[0005] In order to reduce point pressures and small
area pressures on the patient and also to reduce these
kinds of pressures to the nerves of the patient, the present
application describes a patient support apparatus as fur-
ther disclosed in claim 1, a Trendelenburg pad, kit, and
methods of use of the Trendelenburg pad and kit to re-
duce such pressures.

SUMMARY

[0006] The pad is positioned on a support table, such
as amedical procedure table, operating table, or surgical
table, such that the pad extends from the buttock area
of the patient to the shoulder and neck area of the patient.
Straps are provided to hold the pad on to the operating
table such that the pad does not extensively move during
use. Further, straps are provided to hold the patient to
the operating table and firmly position the patient onto
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the pad.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The present application is explained in greater
detail below with reference to the accompanying draw-
ings:

Figure 1 shows a top view of a Trendelenburg pad
of the present application comprising fasteners;
Figure 2 shows a bottom view of the Trendelenburg
pad as seen in Figure 1;

Figures 3A and 3B show fasteners configured to hold
the Trendelenburg pad on the operating table;
Figure 4 shows a Trendelenburg pad of the present
disclosure secured to an operating table and having
a patient positioned thereon and also shows a meth-
od of use;

Figure 5 shows a Trendelenburg pad of the present
disclosure having the impression of a patient therein;
Figure 6 shows a Trendelenburg pad of the present
disclosure secured to an operating table in the Tren-
delenburg position and having a patient positioned
thereon; and

Figure 7 shows a figure disposed on a Trendelen-
burg pad of the present application.

DESCRIPTION OF EMBODIMENT OR EMBODI-
MENTS

[0008] During performance of some medical proce-
dures, such as surgical operations, a patient may be
placed on a support or operating table which is oriented
horizontally, that is, perpendicularly with respect to the
vertical. However, depending on the medical procedure,
it may be more advantageous to orient the support or
operating table, and thus the patient, at an incline with
respecttothe horizontal. For medical procedures relating
to the lower body, such as, for example, abdominal or
gynecological operations, the Trendelenburg position
may be used. This position involves a patient first lying
horizontally on a support table. The operating table or a
portion thereof is then inclined such that the head and
upper torso of the patient is at a vertically lower position
than the pelvic region and/or legs of the patient, as
shown, for example, in Figure 6. In general, the support
table is inclined such that the patient’'s head and upper
torso is lowered from the horizontal anywhere in a range
of approximately five, ten, or fifteen degrees to approxi-
mately twenty, thirty, or forty-five degrees or more, in a
steep Trendelenburg position, in one degree increments
or fractions of one degree increments. In addition to the
positive Trendelenburg position, there is a negative or
reverse Trendelenburg position, where the head and up-
per torso is at a vertically higher position than the pelvic
region and/or legs of the patient. As used herein, the
phrase Trendelenburg position should be understood as
referring to both positions.
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[0009] The present application discloses the use of a
memory foam or viscoelastic foam pad, such as shown
in Figure 1, to assist in holding the patient in a desired
position on aninclined support table, such as in the Tren-
delenburg position, and to assist in minimizing sliding,
shifting, or similar undesirable movements of the patient
on the support table, which movements could be disrup-
tive to a medical procedure being performed on the pa-
tient. The viscoelastic foam also cushions and supports
the patient while promoting a distribution of pressure forc-
es across the patient’s body to reduce and/or minimize
damage to nerves and/or tissue from concentrated pres-
sure forces. For example, the viscoelastic foam will min-
imize or can eliminate brachial plexopathy, including
pain, decreased movement, or decreased sensation in
the arm and shoulder by minimizing pressure to a pa-
tient’s neck, arms, and/or shoulders, and thereby mini-
mizing or reducing a nerve event. In at least one possible
embodiment, the viscoelastic foam has characteristics
which are selected to promote the preceding desired ef-
fects, which will be discussed in the following paragraph.
All of the characteristics discussed in the following par-
agraph are according to at least one possible embodi-
ment, and it should be understood that any one or more
of the characteristics could be combined with any one or
more of the characteristics according to at least one pos-
sible embodiment, and any ranges disclosed in the fol-
lowing paragraph are to be understood as including any
value therein, including increments of tenths and hun-
dredths of the particular range.

[0010] The rate of recovery, that is, the time required
for a viscoelastic foam to return to its starting shape, is
in the range of approximately 2-10 seconds for approxi-
mately 50 percent to 80 percent recovery after deforma-
tion caused by placing an adult torso on an approximately
one inch thick layer of viscoelastic foam. The rate of re-
covery is in the range of approximately 6-15 seconds for
approximately 80 percent to 90 percent recovery after
the same deformation as above. The rate of recovery is
in the range of approximately 10-35 seconds for 100 per-
cent recovery after the same deformation as above. The
ball rebound of the viscoelastic foam is in the range of
less than or substantially less than approximately one
percent to approximately one percent or several percent,
oris in the range of or approximately in the range of 0.1
percent to 1.9 percent, or up to 3 percent or 5 percent,
and as much as several percent. The compression set
(the residual compression of the foam after twenty-two
hours at seventy degrees Celsius) of the viscoelastic
foam, for a 25 percent compression of the foam, is in the
range of less than one percent or tenths of a percent,
such as, forexample, less than 0.4 percentor 0.3 percent,
to several percent. The compression set of the viscoe-
lastic foam, for a fifty percent compression of the foam,
is in the range of less than one percent or tenths of a
percent, such as, for example, less than or equal to 0.5
percent, to several percent. The indentation force deflec-
tion of the viscoelastic foam, at a 25 percent deflection,
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isintherange of several pounds of force to tens of pounds
of force, such as in the range of approximately 44,4822N
to approximately 66,7233N (10 to approximately 15
pounds) or in the range of approximately 31,13754N to
approximately 80,06796N (7 to approximately 18
pounds) or is in the range of approximately 53,37864N,
such as for example, 52,044, 52,48901,52,9338,
53,37864, 53,8234, 54,2683, 54,7131, 55,1579N (12
pounds, such as, for example, 11,7, 11,8, 11,9, 12, 12,1,
12,2, 12,3, 12,4 pounds). The coefficient of static friction
between the viscoelastic foam and the surface of a sup-
port table is greater than 0.2, or is in the range of approx-
imately 0.2 or 0.5 to approximately 0.7 or 1.0. The vis-
coelastic foam is designed such that the patient may shift
on the viscoelastic foam less than 25,4 mm (one inch) or
up to approximately 25,4 mm (one inch) or in the range
of approximately 25,4mm to approximately 76,2mm (one
inch to approximately three inches). The airflow in or
through the viscoelastic foam is in the range of tenths of
a cubic foot per minute to several cubic feet per minute,
such as, for example, approximately 2831684,6 to
8495053,8 cubic mm per minute (0,1 to 0,3 cubic foot
per minute) to approximately 28316846,6 or 84950538
cubic mm per minute (1 to 3 cubic feet per minute), or is
in the range of approximately or equal to 15007928 cubic
mm per minute (0,53 cubic feet per minute), plus or minus
8495053,8 cubic mm per minute (0,3 cubic feet per
minute). The thickness of the viscoelastic foam is in the
range of from 19,05mm to 25,4mm (three-fourths of an
inch to one inch), or to approximately 25,4mm or 38,1
mm (one inch, or to one and a half inches), or to 76,2mm
(three inches) or greater, which thickness is selected to
minimize and/or prevent bottoming out on the operating
table of one or more of the portions of the body of a patient
lying on the viscoelastic foam pad, depending on the
weight and/or size of the patient. The tensile strength (at
25 percent deflection) of the viscoelastic foam is in the
range of at least approximately 34,47Kpa or approxi-
mately 55,15Kpa to approximately 82,73Kpa or approx-
imately 103,42Kpa, or in the range of approximately or
equal to 68,94Kpa (5 pound per square inch (PSI) to ap-
proximately 8 PSI to approximately 12 PSI or approxi-
mately 12 PSI or approximately 15PSI, or in the range
of approximately or equal to 10 PSI. The tear strength
(in a twenty inches per minute test) of the viscoelastic
foam is in the range of approximately one to approxi-
mately 8,8964 or 13,344 N or in the range of approxi-
mately 6,6723 N (two or three pound of force per inch,
or in the range of approximately 1,5 pounds of force per
inch). The elongation (in a 508 mm per minute (twenty
inches per minute) test) of the viscoelastic foam is in the
range of between 125 and 250 percent, oris in the range
of approximately or equal to 172 percent, plus or minus
25 percent. The nominal density of the viscoelastic foam
is in a range of approximately 100 kilograms per cubic
meter, or is in the range of approximately 75 or 83 kilo-
grams per cubic meter to approximately 103 or 110 kil-
ograms per cubic meter, such as, for example, 93.1 kil-
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ograms per cubic meter. The flammability of the viscoe-
lastic foam should pass various tests by CAL, FMVSS
and FAR, and the viscoelastic foam should pass the Eu-
ropean Union’s Restriction of Hazardous Substances
(EU RoHS) standards.

[0011] Accordingto atleast one possible embodiment,
the viscoelastic foam pad can be of varying lengths, and
can extend from either the feet, lower legs, thighs, or
buttocks of a patient to either the shoulders, head, or top
ofthe head of a patient. According to atleast one possible
embodiment, the viscoelastic foam pad or substantial
portions thereof are pink in color, the straps for securing
the patient to the pad are purple in color, and the straps
for securing the pad to the table or surface are white.
[0012] AsshowninFigure 1, a Trendelenburg pad 102
may comprise fasteners 104 extending beyond longitu-
dinal sides of the Trendelenburg pad 102. Each end of
the fasteners 104 may comprise a hook and loop fasten-
er, such as a Velcro® fastener, configured and disposed
to attach the Trendelenburg pad 102 to operating table
rails or other adjacent structures, depending on the sup-
port structure on which the patient is positioned, which
may or may not be an operating bed. For example, each
end of a fastener 104 may comprise a loop portion 108
and a hook portion 106, extending beyond the loop por-
tion 108. Additionally, one or more portions of the fasten-
ers 104 extending beyond the Trendelenburg pad 102
may comprise a label 110 indicating the orientation that
the Trendelenburg pad 102 is to have with an operating
table. For example, the label 110 may state "this side up."
[0013] In at least one possible embodiment of the
present application, the Trendelenburg pad 102 may be
a disposable pad and/or single-use pad.

[0014] Figure 2 shows a bottom view of a Trendelen-
burg pad 102 comprising fasteners 104 extending latitu-
dinally therewith. A central portion 112 of the fasteners
104 may be configured to be fastened with the Trende-
lenburg pad 102. For example, the central portion 112
may comprise hooks configured and disposed to fasten
with loops on the Trendelenburg pad 102. The Trende-
lenburg pad 102 may be configured to fasten with two or
more fasteners 104. The fasteners may be Velcro®.
[0015] Figures 3A and 3B show a top view and a side
view of a fastener 104 respectively. A central portion 112
of fastener 104 may comprise loops on a side configured
to fasten with hooks on a Trendelenburg pad 102 as
shown in Figure 2. A weld 115 may secure a hook portion
108 and a loop portion 106 to the central portion 112
wherein the ends of fastener 104 comprises a hook por-
tion 108 and a loop portion 106. It is to be understood
that either portion 108 or 106 may comprise hooks and
the other of 108 or 106 may comprise loops. A label 110
may be secured to an upper side of hook portion 108. An
end of the hook portion 108 may be folded and welded
at a weld point 111 to form a tab 109. Hooks 113 may
extend from a lower surface of the hook portion 108.
Loops 107 may extend from a lower surface of the loop
portion 106.
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[0016] Figure 4 shows a use of Trendelenburg pad
102. For example, Trendelenburg pad 102 may be used
by:

1. Placing a surgical operating table 120, having sur-
gical operating table rails 124, in a Lithotomy Posi-
tion.

2. Placing a longitudinal distal end of the Trendelen-
burg pad 102 on a longitudinal distal end of the sur-
gical operating table 120.

3. Latitudinally centering the Trendelenburg pad 102
with the surgical operating table 120.

4. Positioning straps 104, extending from longitudi-
nal edges of the Trendelenburg pad 102, down away
from where a patient 128 will lie.

5. Attaching the straps 104 to the surgical operating
table rails 124.

6. Laying a lift sheet 126 over the Trendelenburg pad
102.

7. Laying a patient 128 on the Trendelenburg pad
102 by positioning the patient 128 so that the pa-
tient’'s shoulders do not extend past edges of the
Trendelenburg pad 102.

8. Lifting the lift sheet 126 thereby lifting the patient
128 up and off the Trendelenburg pad 102 to repo-
sition the patient 128 as needed.

9. Positioning the patient’s arms as needed.

10. Attaching body straps 130 around the patientand
the surgical operating table.

11. Securing the patient’s legs in stirrups 122.

12. Placing the surgical operating table in the Tren-
delenburg position.

[0017] In at least one possible embodiment of the
presentapplication, a patientmay be disposed ona Tren-
delenburg pad 102 such that the patient’s skin contacts
the Trendelenburg pad 102, for example thatthe patient’s
skin contacts the Trendelenburg pad 102 in the patient’s
sacrum and scapula areas of the body and held by the
Trendelenburg pad 102. The lift sheet 126 may be used
to lift and reposition the patient without dragging the pa-
tient across the Trendelenburg pad.

[0018] Also shown in Figure 4 are body straps 130.
The body straps 130 may comprise a hook strap 132 and
a loop strap 134, such as a Velcro® strap. Each hook
strap 132 and each loop strap 134 may comprise a clasp
at one end. A hook strap 132 may be secured to a oper-
ating table rail 124 by looping therearound and extending
through the clasp. A loop strap 134 may be secured to
the other operating table rail 124 by looping therearound
and extending through the clasp, or secured by extending
the hook strap 132 around or to some other portion of
the operating table. The hook strap 132 and the loop
strap 134 may be fastened about a patient 128, holding
the patient 128 to the Trendelenburg pad 102. It is to be
understood that body straps 130 are optional as the Tren-
delenburg pad 102 may provide adequate support of the
patient 128 a on surgical operating table 120.
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[0019] Figure 5 shows a Trendelenburg pad 102 hav-
ing an impression or residual compression 130 of a pa-
tient therein. The Trendelenburg pad 102 comprises vis-
coelastic foam which conforms to the patient’s body and
shapes itself to support the body. This shape minimizes
pressure points on the body and helps to hold the body
on the operating table.

[0020] The holding quality or ability between the Tren-
delenburg Pad and a patient will be a combination of the
coefficient of friction between the patient and the viscoe-
lastic foam and the holding ability of the impression made
by the patient in the viscoelastic foam, because the Tren-
delenburg pad is made of a viscoelastic foam in which
an impression is formed and held in the foam at least for
a time after the patient is moved from one position to
another or from the operating table (see Figure 5). The
equivalent total frictional characteristic, which includes
the friction due to the coefficient of friction and the friction
or friction-like force due to the viscoelastic foam defor-
mation, may be equal to or in excess of one. That is to
say, the normal, perpendicularforce onto the viscoelastic
pad from the body of the patient and component of the
force of gravity on the patient parallel to the surface of
the operating table at forty-five degrees are equal, which
means that the equivalent total frictional characteristic
will be equal to or greater than the normal, perpendicular
force. For an angle of forty-five degrees, the equivalent
total frictional characteristic is one, which is
[sin45°/cos45°]. Stated more generally, the equivalent
total frictional characteristic would be greater than the
sine of the angle of inclination from the horizontal over
the cosine of the angle of inclination from the horizontal.
Since the angle can vary in one degree or smaller incre-
ments, the range of values of the equivalent total frictional
characteristic could vary between any of those angles so
as to be at least or greater than the sine over cosine
values of each of these angles of inclination at least within
the range of greater than zero degrees to forty-five de-
grees and also somewhat over forty-five degrees and
even greater. The holding capabilities are a combination
of the holding ability of the pad, the body straps, and the
coefficient of friction of the pad with respect to the patient
and the table, between the pad and the sheet between
the pad and the patient, and between the sheet and the
patient, for all described angles.

[0021] Figure 6 shows a Trendelenburg pad 102 of the
present application secured to a surgical operating table
120 with fasteners 104. A patient 128 is positioned on
the Trendelenburg pad 102, and the surgical operating
table 120 is in the Trendelenburg position. Also shown
in Figure 6 is an aspect of the Trendelenburg pad 102
wherein body straps 130 are not needed to hold a patient
128 on the surgical operating table 120 in the Trende-
lenburg position.

[0022] Figure 7 is a computer illustration of a person
disposed on a Trendelenburg pad of one possible em-
bodiment of the present application. The figure of the
person is transparent or see-through, permitting a view
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of the impression on the Trendelenburg pad made by the
figure of the person. The impression on the Trendelen-
burg pad may provide the primary holding for holding a
person on the operating table depending on the angle of
the patient on the table.

[0023] When a table is inclined at a forty-five degree
angle, if W is the weight of a patient, the normal force
perpendicular to the surface of the operating table is
0.707W. The force along the table is 0.707W. The equiv-
alent coefficient of friction including the actual coefficient
of friction and holding ability of the Trendelenburg pad
and the fasteners 130 of the present application to hold
a patient is 1.00.

[0024] The positioning arrangement and arrange-
ments in the present application could be used in gyne-
cological procedures, colorectal procedures, urological
procedures, laparoscopic procedures, and robotic pro-
cedures to name some procedures to use this pad in the
Trendelenburg or the reverse Trendelenburg position or
sideways tipped positions. The positioning arrangement
and arrangements, and embodiments of the Trendelen-
burg pad and kit, in the present application could also be
used in all types of medical procedures in which it may
be desirable to place a patientin a secure and/or reduced
pressure point and/or comfortable position, which med-
ical procedures include surgical procedures and non-sur-
gical procedures, such as non-surgical examinations
and/or treatments.

[0025] The viscoelastic foam of the present application
may be a polyurethane foam made by mixing polyhy-
droxy polyol with toluene di-isocyanate or other and dif-
ferent methods as are known in the art. For example,
Toluene di-isocyanate may be used in combination with
polyester polyols and polyether to make viscoelastic
foam.

[0026] In at least one other aspect of the present dis-
closure, the Trendelenburg pad 102 is about 508mm
(twenty inches) wide, about 762mm (thirty inches) long,
and about one inch thick. In one possible embodiment
of the present application, the thickness of the pad may
be in the range of approximately 19,05mm to approxi-
mately 38,1mm (three quarters of an inch to approximate-
ly one and one-half inches). In that range, the thickness
may increase ordecrease in increments of 0,79mm (1/32
of an inch). In one possible embodiment of the present
application, the width of the pad may be in range of ap-
proximately 508mm to approximately 711,2mm (twenty
inches to approximately twenty-eight inches). In that
range, the width may increase or decrease in increments
of 6,35mm (1/4 if an inch) or less. In one possible em-
bodiment of the present application, the length of the pad
may be in the range of approximately 762mm to approx-
imately 1016mm (thirty inches to approximately 40 inch-
es. In that range, the length may increase or decrease
in increments of 6,35mm (1 fourth of aninch) orless. The
fasteners 104 may be Velcro® straps and may be about
50,8mm (two inches) wide. The fasteners 104 may be
secured to the Trendelenburg pad 102 by welding, ad-
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hesive, hook and loop fastening, or by other means as
is known in the art.

[0027] An example of a robotic surgery system, such
as the Da Vinci Surgical System, is made by Intuitive
Surgical, Inc., located at 1266 Kifer Road #101, Sunny-
vale, CA 94086.

[0028] U.S. Patent No. 8,066,524, having the title
"SURGICAL SYSTEM WITH ELECTRO-MECHANICAL
INTERFACES TO MOUNT ROBOTIC SURGICAL
ARMS," issued on November 29, 2011, is an example of
a patent relating to robotic procedures.

[0029] One feature or aspect of an embodiment is be-
lieved at the time of the filing of this patent application to
reside broadly in a method of minimizing injuries caused
by pressure on portions of a body of a patientin the Tren-
delenburg position on a surgical operating table, and min-
imizing unwanted movement of a patient in the Trende-
lenburg position on a surgical operating table by securing
a patient to the surgical operating table, and also mini-
mizing contamination in an operating room, by using a
single-use Trendelenburg patient support system com-
prising: a lift sheet configured to lift and position a patient
on a surgical operating table, body straps configured to
hold a patient down on a surgical operating table, a sin-
gle-use, viscoelastic Trendelenburg pad comprising a
rectangular shape and viscoelastic polyurethane, and
securing straps welded to said single-use, viscoelastic
Trendelenburg pad, which said securing straps are con-
figured to secure said single-use, viscoelastic Trende-
lenburg pad to rails of a surgical operating table, said
method comprising the steps of: A) placing a longitudinal
edge of said single-use, viscoelastic Trendelenburg pad
adjacent and in alignment with a longitudinal edge of a
surgical operating table having surgical operating table
rails; B) placing a latitudinal edge of said single-use, vis-
coelastic Trendelenburg pad adjacent and in alignment
with a latitudinal edge of said surgical operating table,
and thus positioning said single-use, viscoelastic Tren-
delenburg pad in a position on said surgical operating
table where the body of a patient will be lying; C) posi-
tioning said securing straps, extending from longitudinal
edges of said single-use, viscoelastic Trendelenburg
pad, to extend down and away from said single-use, vis-
coelastic Trendelenburg pad; D) attaching said securing
straps to said surgical operating table rails; E) laying said
lift sheet over said single-use, viscoelastic Trendelen-
burg pad; F) laying a patient in a supine position on said
lift sheet and said single-use, viscoelastic Trendelenburg
pad by positioning said patient so that the shoulders of
said patient do not extend past edges of said single-use,
viscoelastic Trendelenburg pad, and thereby deforming
said single-use, viscoelastic Trendelenburg pad, which
said single-use, viscoelastic Trendelenburg pad com-
prises: sufficient thickness and viscosity to sufficiently
cushion the body of said patient to minimize and/or pre-
vent bottoming out on said medical procedure table of
one or more of the portions of the body of said patient
during positioning of said patient and during a surgical
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procedure, and to minimize injuries from pressure during
asurgical procedure performed while a patientis in lithot-
omy and Trendelenburg positions, and sufficient compli-
ance to conform to a substantial portion of the body of
said patient; G) lifting said lift sheet and thereby lifting
said patient up and off said single-use, viscoelastic Tren-
delenburg pad to reposition said patient as or if needed;
H) positioning the arms of said patient as or if needed; I)
attaching said body straps around said patient and said
surgical operating table; J) positioning the legs of said
patient in a lithotomy position; K) adjusting the angle of
inclination of said surgical operating table to orient said
patient at an angle in a Trendelenburg position in which
the head of said patient is disposed below the body of
said patient, or in which the head of said patient is dis-
posed above the body of said patient, or in which the
right side of a patient is disposed above the left side or
vice versa, or a combination of any of these positions;
and L) assisting in substantially holding the body of said
patient on said surgical operating table in said lithotomy
and Trendelenburg positions using said single-use, vis-
coelastic Trendelenburg pad, which said single-use, vis-
coelastic Trendelenburg pad comprises: sufficient thin-
ness to stabilize said patient on said surgical operating
table upon said patient being in said lithotomy and Tren-
delenburg positions, and sufficient thickness and suffi-
cient compliance to permit formation of a cavity in said
single-use, viscoelastic Trendelenburg pad of a depth
sufficient to assist in holding said patient on said surgical
operating table and/or minimizing undesired movement
of the body of said patient on said surgical operating table
during a surgical procedure performed while said patient
is in said lithotomy and Trendelenburg positions.

[0030] Another feature or aspect of an embodiment is
believed at the time of the filing of this patent application
to reside broadly in the method, wherein: said single-use
Trendelenburg patient support system comprises a kit;
said step D) comprises using securing straps comprising
a central portion, attached to a lower side of said single-
use, viscoelastic Trendelenburg pad, and fastener ends,
each comprising a hook and loop fastener; said single-
use, viscoelastic Trendelenburg pad has a thickness in
the range of from 19,05mm to 76,2mm (three-fourths of
an inch to three inches) or greater; and said single-use,
viscoelastic Trendelenburg pad comprises a viscoelastic
polyurethane foam having: a ball rebound sufficiently
small to minimize rebound of said patient during an op-
eration; a compression set sufficiently small to minimize
discomfort of and injury to said patient on said surgical
operating table; an air flow sufficient to provide substan-
tial air flow about said patient to minimize injury to said
patient and maintain a patient in a useable Trendelen-
burg position; an indentation force deflection sufficient to
provide a securing hold on said patient; a tensile strength
sufficient to minimize tearing of said single-use, viscoe-
lastic Trendelenburg pad; a coefficient of static friction
sufficient to assist in minimizing movement of said single-
use, viscoelastic Trendelenburg pad on said surgical op-
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erating table when said patient is on said surgical oper-
ating table; and a density configured to provide said ball
rebound, said compression set, said air flow, said inden-
tation force deflection, said tensile strength, and said co-
efficient of static friction.

[0031] Yetanotherfeature oraspectof an embodiment
is believed at the time of the filing of this patent application
to reside broadly in the method, wherein: said single-use,
viscoelastic Trendelenburg pad has a thickness of ap-
proximately one inch; said ball rebound is in the range
of approximately 0.1 percent to approximately 1.9 per-
cent; said compression set, for a 25 percent compres-
sion, is less than 0.3 percent; said air flow is in the range
of 8495053,8 cubic mm per minute to 28316846 cubic
mm per minute (0,3 to 1 cubic foot per minute; said in-
dentation force deflectionisin the range of approximately
44,4822 N to approximately 66,7233 N (10 to approxi-
mately 15 pounds); said tensile strength is in the range
of approximately 55,15 KPa to approximately 82,73 Kpa
(8 pounds per square inch to approximately 12 pounds
per square inch; said coefficient of static friction is in the
range of 0.2 to 1.0; and said density is in the range of
approximately 83 kilograms per cubic meter to approxi-
mately 103 kilograms per cubic meter.

[0032] Stillanotherfeature oraspect of anembodiment
is believed at the time of the filing of this patent application
to reside broadly in a single-use Trendelenburg patient
support system for performing the method, said single-
use Trendelenburg patient support system comprising:
a lift sheet configured to lift and position a patient on a
surgical operating table; body straps configured to hold
a patient down on a surgical operating table; a single-
use, viscoelastic Trendelenburg pad comprising a rec-
tangular shape and viscoelastic polyurethane; securing
straps welded to said single-use, viscoelastic Trendelen-
burg pad; said securing straps being configured to secure
said single-use, viscoelastic Trendelenburg pad to rails
of a surgical operating table; said single-use, viscoelastic
Trendelenburg pad comprising: sufficient thickness and
viscosity to sufficiently cushion the body of a patient to
minimize and/or prevent bottoming out on said medical
procedure table of one or more of the portions of the body
of a patient during positioning of a patient and during a
surgical procedure, and to minimize injuries from pres-
sure during a surgical procedure; sufficient compliance
to conform to a substantial portion of the body of a patient;
sufficient thinness to stabilize a patient on said surgical
operating table upon a patient being in lithotomy and
Trendelenburg positions; and sufficient thickness and
sufficient compliance to permit formation of a cavity in
said single-use, viscoelastic Trendelenburg pad of a
depth sufficient to assist in holding a patient on said sur-
gical operating table and/or minimizing undesired move-
ment of the body of a patient on said surgical operating
table during a surgical procedure performed while a pa-
tient is in lithotomy and Trendelenburg positions.
[0033] A further feature or aspect of an embodimentis
believed at the time of the filing of this patent application
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to reside broadly in the single-use Trendelenburg patient
support system, wherein: said single-use Trendelenburg
patient support system comprises a kit; said body straps
comprise hook and loop fasteners; said securing straps
each comprise a central portion, attached to a lower side
of said single-use, viscoelastic Trendelenburg pad, and
fastener ends, each comprising a hook and loop fastener;
said single-use, viscoelastic Trendelenburg pad has a
thickness of approximately 25,4mm (one inch); and said
single-use, viscoelastic Trendelenburg pad comprises a
viscoelastic polyurethane having: a ball rebound in the
range of approximately 0.1 percent to approximately 1.9
percent; a compression set, for a 25 percent compres-
sion, of less than 0.3 percent; an air flow in the range of
8495053,8 cubic mm per minute to 28316846 cubic mm
per minute (0,3 to 1 cubic foot per minute; an indentation
force deflection in the range of approximately 44,4822 N
to approximately 66,7233 N (10 to approximately 15
pounds); a tensile strength in the range of approximately
55,15 Kpa to approximately 82,73 Kpa (8 PSI to approx-
imately 12 PSI); a coefficient of static friction in the range
of 0.2 to 1.0; and a density in the range of approximately
83 kilograms per cubic meter to approximately 103 kilo-
grams per cubic meter.

[0034] Another feature or aspect of an embodiment is
believed at the time of the filing of this patent application
to reside broadly in a method of minimizing injuries
caused by pressure on portions of a body of a patient
and minimizing unwanted movement of a patient upon
securing a patient to a medical procedure table, such as
a surgical operating table or a patient examination table,
and upon placing said medical procedure table in an in-
clined position, using a patient support system compris-
ing a viscoelastic pad and securing straps, said method
comprising the steps of: A) positioning said viscoelastic
pad in a position on said medical procedure table where
the body of a patient will be lying; B) attaching said se-
curing straps, connected to said viscoelastic pad, to said
medical procedure table; C) positioning a patient on said
viscoelastic pad and thereby deforming said viscoelastic
pad, which said viscoelastic pad comprises: sufficient
thickness and viscosity to sufficiently cushion the body
of said patient to minimize and/or prevent bottoming out
on said medical procedure table of one or more of the
portions of the body of said patient during positioning of
said patient and during a medical procedure, and to min-
imize injuries from pressure during a medical procedure,
and sufficient compliance to conform to a substantial por-
tion of the body of said patient; D) adjusting the angle of
inclination of said medical procedure table to orient said
patient at an angle in an inclined position, in which the
head of said patient is disposed below the body of said
patient, or in which the head of said patient is disposed
above the body of said patient, or in which the right side
of a patient is disposed above the left side or vice versa,
or a combination of any of these positions; and E) assist-
ing in substantially holding the body of said patient on
said medical procedure table using said viscoelastic pad,
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of which said viscoelastic pad comprises: sufficient thin-
ness to stabilize said patient on said medical procedure
table upon said patient being in said inclined position,
and sufficient thickness and sufficient compliance to per-
mit formation of a cavity in said viscoelastic pad of a depth
sufficient to assist in holding a patient on a medical pro-
cedure table and/or minimizing undesired movement of
the body of a patient on a medical procedure table during
a medical procedure performed while a patient is in an
inclined position.

[0035] Yetanotherfeature oraspectof an embodiment
is believed at the time of the filing of this patent application
to reside broadly in the method, wherein: said patient
support system further comprises atleast one body strap;
said patient support system comprises a kit; said method
further comprises attaching said at least one body strap
around said patient and said medical procedure table
between steps C) and D); said step B) comprises using
securing straps comprising a central portion, attached to
a lower side of said viscoelastic pad, and fastener ends,
each comprising a hook and loop fastener; said step D)
comprises adjusting the angle of inclination of said med-
ical procedure table to orient said patientin a Trendelen-
burg position; said viscoelastic pad has a thickness in
the range of from three-fourths of an inch to three inches
or greater; and said viscoelastic pad comprises a viscoe-
lastic polyurethane foam having: a ball rebound suffi-
ciently small to minimize rebound of said patient during
an operation; a compression set sufficiently small to min-
imize discomfort of and injury to said patient on said med-
ical procedure table; an air flow sufficient to provide sub-
stantial air flow about said patient to minimize injury to
said patient and maintain a patientin aninclined position;
an indentation force deflection sufficient to provide a se-
curing hold on said patient; a tensile strength sufficient
to minimize tearing of said viscoelastic pad; a coefficient
of static friction sufficient to assist in minimizing move-
ment of said viscoelastic pad on said medical procedure
table when said patient is on said medical procedure ta-
ble; and a density configured to provide said ball rebound,
said compression set, said air flow, said indentation force
deflection, said tensile strength, and said coefficient of
static friction.

[0036] Stillanotherfeature oraspect of anembodiment
is believed at the time of the filing of this patent application
to reside broadly in a patient support system for perform-
ing the method, said patient support system comprising:
a viscoelastic pad; securing straps connected to said vis-
coelastic pad; said securing straps being configured to
secure said viscoelastic pad to a medical procedure ta-
ble; said viscoelastic pad comprising: sufficient thickness
and viscosity to sufficiently cushion the body of a patient
to minimize and/or prevent bottoming out on a medical
procedure table of one or more of the portions of the body
of a patient during positioning of a patient and during a
medical procedure, and to minimize injuries from pres-
sure during a medical procedure; sufficient compliance
to conform to a substantial portion of the body of a patient;
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sufficient thinness to stabilize a patient on a medical pro-
cedure table upon a patient being in an inclined position;
sufficient thinness to stabilize a patient on a medical pro-
cedure table upon a patient being in an inclined position,
and sufficient thickness and sufficient compliance to per-
mit formation of a cavity in said viscoelastic pad of a depth
sufficient to assist in holding a patient on a medical pro-
cedure table and/or minimizing undesired movement of
the body of a patient on a medical procedure table during
a medical procedure performed while a patient is in an
inclined position.

[0037] A further feature or aspect of an embodiment is
believed at the time of the filing of this patent application
to reside broadly in the patient support system, wherein:
said patient support system further comprises at least
one body strap configured to hold a patient down on a
medical procedure table while a patient is in a Trende-
lenburg position; said patient support system comprises
a kit; said at least one body strap comprises hook and
loop fasteners; said securing straps each comprise a
central portion, attached to a lower side of said viscoe-
lastic pad, and fastener ends, each comprising a hook
and loop fastener; said viscoelastic pad has a thickness
in the range of from three-fourths of an inch to three inch-
es or greater; and said viscoelastic pad comprises a vis-
coelastic polyurethane foam having: a ball rebound in
the range of approximately 0.1 percent to approximately
5 percent; a compression set, for a 25 percent compres-
sion, of less than one percent; a air flow in the range of
2831684,6 cubic mm per minute to 84950538 cubic mm
per minute (0,1 to 3 cubic foot per minute); a indentation
force deflection in the range of approximately 31,13 N to
80,06 N (7 to approximately 18 pounds); a tensile
strength in the range of approximately 34,47 Kpa to ap-
proximately 103,42 KPa (5 PSI to approximately 15 PSI);
a coefficient of static friction is at least 0.2; and a density
in the range of approximately 75 kilograms per cubic me-
ter to approximately 110 kilograms per cubic meter.
[0038] Another feature or aspect of an embodiment is
believed at the time of the filing of this patent application
to reside broadly in a patient support arrangement con-
figured to support and assist in holding a patient on an
inclined medical procedure table, said patient support
arrangement comprising: a pad comprising a thickness
and a viscosity sufficient to cushion the body of a patient
to minimize injuries from pressure during a medical pro-
cedure, and to minimize and/or prevent bottoming out on
a medical procedure table of one or more of the portions
of the body of a patient both during positioning of a patient
and during a medical procedure; said pad comprising a
compliance sufficient to permit said pad to conform to a
substantial portion of the body of a patient; said thickness
being sufficiently small to stabilize a patient on a medical
procedure table upon a patient being in an inclined po-
sition; and said thickness and said compliance being suf-
ficient to permit deformation of said pad to a depth suffi-
cientto assistin holding a patient on a medical procedure
table, and to assist in minimizing undesired movement
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of the body of a patient on a medical procedure table,
during a medical procedure performed while a patient is
in an inclined position.

[0039] Yetanotherfeature oraspectofan embodiment
is believed atthe time of the filing of this patent application
to reside broadly in the patient support arrangement,
wherein said pad comprises a rebound, such as ball re-
bound, being sufficiently small to minimize undesirable
movement of a patient during a medical procedure.
[0040] Stillanotherfeature oraspect of anembodiment
is believed at the time of the filing of this patent application
to reside broadly in the patient support arrangement,
wherein said ballrebound s in the range of approximately
0.1 percent to approximately 5 percent.

[0041] A further feature or aspect of an embodiment is
believed at the time of the filing of this patent application
to reside broadly in the patient support arrangement,
wherein said ballrebound s in the range of approximately
0.1 percent to approximately 1.9 percent.

[0042] One feature or aspect of an embodiment is be-
lieved at the time of the filing of this patent application to
reside broadly in the patient support arrangement,
wherein said pad comprises a compression set being
sufficiently small to minimize discomfort of and injury to
a patient on a medical procedure table.

[0043] Another feature or aspect of an embodiment is
believed at the time of the filing of this patent application
to reside broadly in the patient support arrangement,
wherein said compression set, for a 25 percent compres-
sion, is less than one percent.

[0044] Yetanotherfeature oraspectof an embodiment
is believed at the time of the filing of this patent application
to reside broadly in the patient support arrangement,
wherein said compression set, for a 25 percent compres-
sion, is less than 0.3 percent.

[0045] Stillanotherfeature or aspect of an embodiment
is believed at the time of the filing of this patent application
to reside broadly in the patient support arrangement,
wherein said pad comprises an indentation force deflec-
tion sufficient to provide a securing hold on a patient.
[0046] A further feature or aspect of an embodiment is
believed at the time of the filing of this patent application
to reside broadly in the patient support arrangement,
wherein said indentation force deflection is in the range
of approximately 31,13 N to approximately 80,06 N (7 to
approximately 18 pounds).

[0047] Another feature or aspect of an embodiment is
believed at the time of the filing of this patent application
to reside broadly in the patient support arrangement,
wherein said indentation force deflection is in the range
of approximately 44,48 N to approximately 66,72 N (10
to approximately 15 pounds).

[0048] Yetanotherfeature oraspectofanembodiment
is believed at the time of the filing of this patent application
to reside broadly in the patient support arrangement,
wherein said pad comprises: a compression set being
sufficiently small to minimize discomfort of and injury to
a patient on a medical procedure table; and an indenta-
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tion force deflection sufficient to provide a securing hold
on a patient.

[0049] Stillanotherfeature oraspect of an embodiment
is believed at the time of the filing of this patent application
to reside broadly in the patient support arrangement,
wherein: said pad has a thickness in the range of from
19,05 mm to 76,2 mm (three-fourths of an inch to three
inches) or greater; and said pad comprises: an air flow
sufficient to provide substantial air flow about a patient
to minimize injury to a patient and maintain a patient in
an inclined position; a tensile strength sufficient to mini-
mize tearing of said pad; a coefficient of static friction
sufficient to assist in minimizing movement of said pad
on a medical procedure table when a patientis on a med-
ical procedure table; and a density configured to provide
said ball rebound, said compression set, said air flow,
said indentation force deflection, said tensile strength,
and said coefficient of static friction.

[0050] A further feature or aspect of an embodiment is
believed at the time of the filing of this patent application
to reside broadly in the patient support arrangement,
wherein: said ball rebound is in the range of approximate-
ly 0.1 percent to approximately 5 percent; said compres-
sion set, for a 25 percent compression, is less than one
percent; said air flow is in the range of 2831684,6 cubic
mm per minute to 84950538 cubic mm per minute (0,1
to 3 cubic foot per minute); said indentation force deflec-
tion is in the range of approximately 31,13 N to approx-
imately 80,06 N (7 to approximately 18 pounds); said
tensile strength is in the range of approximately 34,47
Kpa to approximately 103,42 Kpa (5 PSl to approximately
15 PSI); said coefficient of static friction is at least 0.2;
and said density is in the range of approximately 75 kil-
ograms per cubic meter to approximately 110 kilograms
per cubic meter.

[0051] Another feature or aspect of an embodiment is
believed at the time of the filing of this patent application
to reside broadly in the patient support arrangement,
wherein: said ball rebound is in the range of approximate-
ly 0.1 percent to approximately 1.9 percent; said com-
pression set, for a 25 percent compression, is less than
0.3 percent; said air flow is in the range of 8495053,8
cubic mm per minute to approximately 28316846,6 mm
per minute (0,3 to 1 cubic foot per minute); said indenta-
tion force deflection is in the range of approximately
44,4822 N to approximately 66,7233 N (10 to approxi-
mately 15 pounds); said tensile strength is in the range
of approximately 55,15 Kpa to approximately 82,73 Kpa
(8 PSI to approximately 12 PSI); said coefficient of static
friction is in the range of 0.2 to 1.0; and said density is in
the range of approximately 83 kilograms per cubic meter
to approximately 103 kilograms per cubic meter.

[0052] Yetanotherfeature oraspectof an embodiment
is believed at the time of the filing of this patent application
to reside broadly in the patient support arrangement,
wherein at least one of a) - g): a) said ball rebound is in
the range of approximately 0.1 percent to approximately
5 percent; b) said compression set, for a 25 percent com-
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pression, is less than one percent; c) said air flow is in
the range of 2831684,6 cubic mm per minute to
84950536 cubic mm per minute (0,1 to 3 cubic foot per
minute); d) said indentation force deflectionis in the range
of approximately 31,16N to approximately 80,06 N (7 to
approximately 18 pounds); e) said tensile strength is in
the range of approximately 34,47 Kpa to approximately
103,42 KPa (5 PSI to approximately 15 PSI); ) said co-
efficient of staticfriction is atleast 0.2; and g) said density
is in the range of approximately 75 kilograms per cubic
meter to approximately 110 kilograms per cubic meter.

[0053] Stillanotherfeature or aspect of an embodiment
is believed at the time of the filing of this patent application
to reside broadly in the patient support arrangement,
wherein at least one of h) - n): h) said ball rebound is in
the range of approximately 0.1 percent to approximately
1.9 percent; i) said compression set, for a 25 percent
compression, is less than 0.3 percent; j) said air flow is
in the range of 8495053,8 cubic mm per minute to
28316846,6 cubic mm per minute (0,3 to 1 cubic foot per
minute); k) said indentation force deflectionis in the range
of approximately 44,4822 N to approximately 66,7233 N
(10 to approximately 15 pounds); I) said tensile strength
is in the range of approximately 55,15 Kpa to approxi-
mately 82,73 Kpa (8 PSI to approximately 12 PSI); m)
said coefficient of static friction is in the range of 0.2 to
1.0; and n) said density is in the range of approximately
83 kilograms per cubic meter to approximately 103 kilo-
grams per cubic meter.

[0054] A further feature or aspect of an embodiment is
believed at the time of the filing of this patent application
to reside broadly in the patient support arrangement,
wherein: said pad comprises a viscoelastic material; said
patient support arrangement further comprises securing
straps attached to said pad and at least one body strap;
said securing straps are configured to secure said pad
to a medical procedure table; said securing straps each
comprise a central portion, attached to a lower side of
said pad, and fastener ends, each comprising a hook and
loop fastener; said at least one body strap is configured
to hold a patient down on a medical procedure table while
a patient is in a Trendelenburg position; and said patient
support arrangement comprises a kit.

[0055] One feature or aspect of an embodiment is be-
lieved at the time of the filing of this patent application to
reside broadly in a patient support arrangement config-
ured to support and assist in holding a patient in a Tren-
delenburg position on an inclined medical procedure ta-
ble, in which the head of the patient is disposed below
the body of the patient, or in which the head of the patient
is disposed above the body of the patient, or in which the
right side of the patient is disposed above the left side or
vice versa, or a combination of any of these positions,
said patient support arrangement comprising: a pad com-
prising a viscoelastic polyurethane foam; said pad com-
prising a thickness and softness sufficient to permit de-
formation of said pad to a depth sufficient to assist in
holding a patient on a medical procedure table during a
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medical procedure performed while a patientis in a Tren-
delenburg position; and said pad being configured to re-
cover from a deformation at a rate in a range sufficient
to maintain support and minimize disruptive movement
of at least a portion of a body of a patient on a medical
procedure table during a medical procedure performed
while a patient is in a Trendelenburg position.

[0056] Another feature or aspect of an embodiment is
believed at the time of the filing of this patent application
to reside broadly in the patient support arrangement,
wherein said rate of recovery of said pad is insufficient
to assist in causing disruptive movement of at least a
portion of a body of a patient.

[0057] One feature or aspect of an embodiment is be-
lieved at the time of the filing of this patent application to
reside broadly in a patient support arrangement config-
ured to support and assist in holding a patient in an in-
clined position on an inclined medical procedure table,
in which inclined position the head of the patient is dis-
posed either below or above the body of the patient, said
patient support arrangement comprising: a pad compris-
ing a memory foam; and said pad comprising a thickness
and softness sufficient to permit deformation of said pad
to a depth sufficient to assist in holding a patient on a
medical procedure table during a medical procedure per-
formed while a patient is in said inclined position.
[0058] One feature or aspect of an embodiment is be-
lieved at the time of the filing of this patent application to
reside broadly in a method of minimizing injuries caused
by pressure on portions of a body of a patient and mini-
mizing unwanted movement of a patient on an inclined
medical procedure table, such as a surgical operating
table or a patient examination table, using a patient sup-
port arrangement according to one of the embodiments
disclosed herein and in the claims.

[0059] The appended drawings in their entirety, includ-
ing all dimensions, proportions and/or shapes in at least
one embodiment of the invention, are accurate and are
hereby included by reference into this specification.
[0060] All, or substantially all, of the components and
methods of the various embodiments may be used with
at least one embodiment or all of the embodiments, if
more than one embodiment is described herein.

[0061] The embodiments of the invention described
herein above in the context of the preferred embodiments
are not to be taken as limiting the embodiments of the
invention to all of the provided details thereof, since mod-
ifications and variations thereof may be made without
departing from the scope of the embodiments of the in-
vention.

Claims

1. Apatient support arrangement configured to support
and assist in holding a patient (128) in an inclined
position on a medical procedure table (120), wherein
said inclined position comprises a Trendelenburg



19 EP 2 802 305 B1

position, in which inclined position the head of the
patient is disposed either below or above the body
of the patient or in which the right side of the patient
is disposed above the left side or vice versa, or a
combination of any of these positions,

said patient support arrangement comprising:

a pad (102) comprising a memory foam; and
said pad (102) comprising a thickness and soft-
ness sufficient to permit deformation of said pad
to a depth sufficient to assist in holding a patient
on the medical procedure table (120) during a
medical procedure performed while the patient
(128) is in said inclined position, wherein

said memory foam comprises a viscoelastic foam,
wherein the patient support arrangement further
comprises latitudinally extending fasteners being se-
curing straps (104) for holding the pad to the medical
procedure table, the fasteners comprising a central
portion (112) configured to be fastened with the pad
(102).

The patient support arrangement according to Claim
1, wherein said viscoelastic foam comprises a poly-
urethane foam.

The patient support arrangement according to one
of Claims 1 or 2, wherein said pad (102) is configured
to recover from a deformation at a rate in a range
sufficient to maintain support and minimize disrup-
tive movement of at least a portion of a body of a
patient (128) on a medical procedure table (120) dur-
ing a medical procedure performed while a patient
is in said inclined position.

The patient support arrangement according to one
of Claims 1- 3, wherein said rate of recovery of said
pad (102) is low enough to minimize disruptive move-
ment of at least a portion of a body of a patient in
said inclined position.

The patient support arrangement according to one
of Claims 1-4, wherein:

said pad (102) comprises a single-use, viscoe-
lastic Trendelenburg pad.

The patient support arrangement according to one
of Claims 1-5, wherein:

wherein the central portion (112) is configured
to be attached to a lower side of said pad, and
fastener ends, each comprising a hook and loop
fastener (106, 108);

said pad has a thickness in the range of from
1.905cm to about 7.62cm or greater; and

said pad comprises a viscoelastic polyurethane
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20
foam having:

a ball rebound sufficiently small to minimize
rebound of said patient during an operation;
a compression set sufficiently small to min-
imize discomfort of and injury to said patient
on said surgical operating table (120);

an air flow sufficient to provide substantial
air flow about said patient to minimize injury
to said patient and maintain a patient in a
useable Trendelenburg position;

an indentation force deflection sufficient to
provide a securing hold on said patient;
atensile strength sufficient to minimize tear-
ing of said pad; and

a density configured to provide said ball re-
bound, said compression set, said air flow,
said indentation force deflection, and said
tensile strength.

The patient support arrangement according to one
of Claims 1 - 6, wherein said pad comprises a vis-
coelastic polyurethane foam having a coefficient of
static friction sufficient to assist in minimizing move-
ment of said pad on said medical procedure table
when said patient is on said medical procedure table
(120).

The patient support arrangement according to one
of Claims 1 - 6, wherein said pad comprises a vis-
coelastic polyurethane foam having a combination
of the coefficient of friction between the patient and
the foam and the holding ability of the impression
made by a patient in the foam sufficient to assist in
minimizing movement of said patient in the Trende-
lenburg position on a surgical operating table (120).

The patient support arrangement according to one
of Claims 1 - 6, wherein said pad comprises a vis-
coelastic polyurethane foam having equivalent total
frictional characteristic, which includes the friction
due to the coefficient of friction and the friction or
friction-like force between the patient and the foam
and the holding ability of the impression made by a
patient due to the foam deformation, may be up to
or in excess of one, and the coefficient of friction
between the pad and a table is in the range of 0.2 to
1.0.

The patient support arrangement according to one
of Claims 1- 9, wherein said pad comprises a re-
bound, such as ball rebound, being sufficiently small
to minimize undesirable movement of a patient dur-
ing a medical procedure, wherein said ball rebound
is in the range of approximately 0.1 percent to ap-
proximately 5 percent or in the range of approximate-
ly 0.1 percent to approximately 1.9 percent.
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The patient support arrangement according to one
of Claims 1- 10, wherein said pad comprises a com-
pression set being sufficiently small to minimize dis-
comfort of and injury to a patient on a medical pro-
cedure table (120), wherein said compression set,
for a 25 percent compression, is less than one per-
cent, or less than 0.3 percent.

The patient support arrangement according to any
one of the preceding claims, wherein said viscoelas-
tic foam comprises a rate of recovery:

in the range of approximately 2 to 10 seconds
for approximately 50 percent to 80 percent re-
covery after deformation caused by placing an
adult torso on an approximately 2.54 cm thick
layer of viscoelastic foam;

in the range of approximately 6 to 15 seconds
for approximately 80 percent to 90 percent re-
covery after deformation caused by placing an
adult torso on an approximately 2.54 cm thick
layer of viscoelastic foam; and

in the range of approximately 10 to 35 seconds
for 100 percent recovery after deformation.

The patient support arrangement according to one
of Claims 1- 12, wherein the viscoelastic foam of the
patient support arrangement comprises a poly-
urethane foam made of mixed polyhydroxy polyol
with toluene di-isocyanate.

Method of minimizing injuries caused by pressure
on portions of a body of a patient and minimizing
unwanted movement of a patient upon securing the
patient to a medical procedure table, such as a sur-
gical operating table (120) or a patient examination
table, and upon placing the medical procedure table
in an inclined position, by using a patient support
arrangement according to claims 1 to 13, the method
comprising

positioning a viscoelastic pad (102) of a patient sup-
port arrangement according to one of claims 1 to 13
in a position on the medical procedure table;
attaching securing straps (104), connected to said
viscoelastic pad (102), to the medical procedure ta-
ble;

positioning a patient on the viscoelastic pad and
thereby deforming the viscoelastic pad; adjusting an
angle of inclination of the medical procedure table
to orientthe patientatan angleinaninclined position;
and

assisting in substantially holding the body of the pa-
tienton the medical procedure table without substan-
tial movement of the body of the patient using the
viscoelastic pad.
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Patentanspriiche

1.

Patientenlagerungsanordnung, die zum Stitzen und
Helfen beim Halten eines Patienten (128) in einer
geneigten Position auf einem medizinischen Be-
handlungstisch (120) konfiguriert ist, wobei die ge-
neigte Position eine Trendelenburg-Position um-
fasst, wobei in dieser geneigten Position der Kopf
des Patienten entweder unterhalb oder oberhalb von
dem Korper des Patienten angeordnetist oder in der
die rechte Seite des Patienten oberhalb von der lin-
ken Seite oder umgekehrt angeordnet ist, oder eine
Kombination von irgendeiner diesen Positionen,
wobei die Patientenlagerungsanordnung umfasst:

ein Polster (102); das einen Gedachtnis-
schaumstoff aufweist; und

das Polster (102) eine Dicke und Weichheit auf-
weist, die ausreichen, um eine Verformung des
Polsters in einer Tiefe zu ermoglichen, die aus-
reicht, um beim Halten eines Patienten auf dem
medizinischen Behandlungstisch (120) wah-
rend einer medizinischen Behandlung zu helfen,
die durchgefuihrtwird, wahrend der Patient (128)
inder geneigten Positionist, wobei der Gedacht-
nisschaumstoff einen viskoelastischen
Schaumstoff umfasst,

wobei die Patientenlagerungsanordnung ferner
sich quer erstreckende Befestigungselemente
umfasst, die Befestigungsgurte (104) zum Hal-
ten des Polsters auf dem medizinischen Be-
handlungstisch sind, wobei die Befestigungse-
lemente einen mittleren Abschnitt (112) aufwei-
sen, der konfiguriert ist, um mit dem Polster
(102) befestigt zu werden.

Patientenlagerungsanordnung nach Anspruch 1,
wobei der viskoelastische Schaumstoff einen Poly-
urethanschaumstoff umfasst.

Patientenlagerungsanordnung nach einem der An-
spriiche 1 oder 2, wobei das Polster (102) so konfi-
guriert ist, dass es sich von einer Verformung mit
einer Geschwindigkeit in einem Bereich erholt, der
ausreicht, um die Unterstiitzung aufrechtzuerhalten
und eine stérende Bewegung mindestens eines Ab-
schnitts eines Korpers eines Patienten (128) auf ei-
nem medizinischen Behandlungstisch (120) wah-
rend einer medizinischen Behandlung zu minimie-
ren, die durchgeflihrt wird, wahrend ein Patient in
der geneigten Position ist.

Patientenlagerungsanordnung nach einem der An-
spriiche 1 bis 3, wobei die Geschwindigkeit der Re-
generation des Polsters (102) niedrig genug ist, um
eine stdérende Bewegung mindestens eines Ab-
schnitts eines Kdrpers eines Patienten in der geneig-
ten Position zu minimieren.
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Patientenlagerungsanordnung nach einem der An-
spriiche 1 bis 4, wobei: das Polster (102) aus einem
viskoelastischen Trendelenburg-Polster fiir den Ein-
malgebrauch besteht.

Patientenlagerungsanordnung nach einem der An-
spriiche 1 bis 5, wobei:

der mittlere Abschnitt (112) konfiguriert ist, um
an einer unteren Seite des Polsters und an Be-
festigungsenden angebracht zu werden, die je-
weils  Klettverschluss-Befestigungselemente
(106, 108) aufweisen;

das Polster eine Dicke im Bereich von 1,905 cm
bis zu ungefahr 7,62 cm oder mehr aufweist;
und das Polster einen viskoelastischen Polyu-
rethanschaumstoff umfasst, der aufweist:

eine Kugelriickprallelastizitat, die ausrei-
chend klein ist, um ein Zurlickprallen des
Patienten wahrend eines Behandlungsvor-
gangs zu minimieren;

einen Druckverformungsrest, der ausrei-
chend klein ist, um Unbequemlichkeiten
und Verletzungen des Patienten auf dem
chirurgischen Behandlungstisch (120) zu
minimieren;

eine Luftdurchldssigkeit, die ausreichend
ist, um einen betrachtlichen Luftstrom um
den Patienten bereitzustellen, um eine Ver-
letzung des Patienten zu minimieren und ei-
nen Patienten in einer verwendbaren Tren-
delenburg-Position zu halten;

eine Stauchharte, die ausreichend ist, um
einen gesicherten Halt an dem Patienten
bereitzustellen;

eine Zugfestigkeit, die ausreichend ist, um
das Reillen des Polsters zu minimieren;
und

eine Dichte, die so konfiguriert ist, dass sie
die Kugelriickprallelastizitat, den Druckver-
formungsrest, die Luftdurchlassigkeit, die
Stauchharte und die Zugfestigkeit bereit-
stellt.

Patientenlagerungsanordnung nach einem der An-
spriiche 1 bis 6, wobei das Polster einen viskoelas-
tischen Polyurethanschaumstoff umfasst, der einen
Haftreibungskoeffizienten aufweist, der ausreichend
ist, um eine Bewegung des Polsters auf dem medi-
zinischen Behandlungstisch minimieren zu helfen,
wenn ein Patient auf dem medizinischen Behand-
lungstisch (120) liegt.

Patientenlagerungsanordnung nach einem der An-
spriiche 1 bis 6, wobei das Polster einen viskoelas-
tischen Polyurethanschaumstoff umfasst, der eine
Kombination von dem Reibungskoeffizienten zwi-

10

15

20

25

30

35

40

45

50

55

13

EP 2 802 305 B1

10.

1.

12.

24

schen dem Patienten und dem Schaumstoff und der
Haltefahigkeit der durch den Patienten in dem
Schaumstoff geschaffenen Vertiefung aufweist, die
ausreichen ist, die Bewegung des Patienten in der
Trendelenburg-Position auf einem chirurgischen
Behandlungstisch (120) zu minimieren.

Patientenlagerungsanordnung nach einem der An-
spriiche 1 bis 6, wobei das Polster einen viskoelas-
tischen Polyurethanschaumstoff umfasst, der eine
aquivalente Gesamtreibungseigenschaft aufweist,
welche die Reibung aufgrund des Reibungskoeffizi-
enten und die Reibung oder die reibungsahnliche
Kraft zwischen dem Patienten und dem Schaumstoff
und die Haltefahigkeit von der durch den Patienten
geschaffenen Vertiefung aufgrund der Schaumstoff-
stoffverformung umfassen, die bis zu eins oder dar-
Uber hinaus betragen kann und der Reibungskoeffi-
zient zwischen dem Polster und einem Tisch im Be-
reich von 0,2 bis 1,0 liegt.

Patientenlagerungsanordnung nach einem der An-
spriiche 1 bis 9, wobei das Polster eine Riickpralle-
lastizitat, wie etwa eine Kugelriickprallelastizitat auf-
weist, die ausreichend klein ist, um eine uner-
wiinschte Bewegung eines Patienten wahrend eines
medizinischen Verfahrens zu minimieren, wobei die
Kugelriickprallelastizitat im Bereich von annahernd
0,1 Prozent bis anndhernd 5 Prozent oder in dem
Bereich von annahernd 0,1 Prozent bis anndhernd
1,9 Prozent liegt.

Patientenlagerungsanordnung nach einem der An-
spriiche 1 bis 10, wobei das Polster einen Druckver-
formungsrest aufweist, der ausreichend klein ist, um
Unbequemlichkeiten und Verletzungen bei einem
Patienten auf dem medizinischen Behandlungstisch
(120) zu minimieren, wobei der Druckverformungs-
rest bei einer Komprimierung von 25 % weniger als
1 Prozent oder weniger als 0,3 Prozent betragt.

Patientenlagerungsanordnung nach einem der vor-
hergehenden Anspriiche, wobei der viskoelastische
Schaumstoff eine Regenerationsgeschwindigkeit
umfasst:

im Bereich von annahernd 2 bis 10 Sekunden
fir eine Regeneration von annahernd 50 Pro-
zent bis 80 Prozent nach der Verformung, die
durch das Platzieren des Koérpers eines Erwach-
senen aufeine annahernd 2,54 cm dicke Schicht
des viskoelastischen Schaumstoffs verursacht
wird;

im Bereich von annahernd 6 bis 15 Sekunden
fir eine Regeneration von annahernd 80 Pro-
zent bis 90 Prozent nach der Verformung, die
durch das Platzieren des Korpers eines Erwach-
senen aufeine annahernd 2,54 cm dicke Schicht
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des viskoelastischen Schaumstoffs verursacht
wird; und

im Bereich von annahernd 10 bis 35 Sekunden
fur eine Regeneration von 100 Prozent nach der
Verformung.

Patientenlagerungsanordnung nach einem der An-
spriiche 1 bis 12, wobei der viskoelastische Schaum-
stoff der Patientenlagerungsanordnung einen Poly-
urethanschaumstoff umfasst, der aus Polyhydroxy-
polyol gemischt mit Toluol-Diisocyanat hergestellt
ist.

Verfahren zum Minimieren von Verletzungen durch
Druck auf Abschnitte eines Korpers eines Patienten
und der Minimierung von unerwiinschter Bewegung
eines Patienten beim Sichern des Patienten auf ei-
nem medizinischen Behandlungstisch, wie etwa ei-
nem chirurgischen Behandlungstisch (120) oder ei-
nem Patienten-Untersuchungstisch, und beim Plat-
zieren des medizinischen Behandlungstisches in ei-
ne geneigte Position, durch das Verwenden einer
Patientenlagerungsanordnung nach den Anspri-
chen 1 bis 13, wobei das Verfahren umfasst:

das Positionieren des viskoelastischen Polsters
(102) auf einer Patientenlagerungsanordnung
nach einem der Anspriiche 1 bis 13 in einer Po-
sition auf dem medizinischen Behandlungs-
tisch;

das Anbringen der Befestigungsgurte (104), die
mit dem viskoelastischen Polster (102) verbun-
den sind, an dem medizinischen Behandlungs-
tisch;

das Positionieren eines Patienten auf dem vis-
koelastischen Polster und dadurch ein Verfor-
men des viskoelastischen Polsters;

das Einstellen eines Neigungswinkels von dem
medizinischen Behandlungstisch, um den Pati-
enten bei einem Winkel in einer geneigten Po-
sition zu orientieren; und

das Unterstiitzen, um im Wesentlichen den Kor-
per des Patienten auf dem medizinischen Be-
handlungstisch ohne eine wesentliche Bewe-
gung des Korpers des Patienten unter Verwen-
dung des viskoelastischen Polsters zu halten.

Revendications

Agencement de support de patient configuré pour
supporter et aider a maintenir un patient (128) dans
une position inclinée sur une table d’acte médical
(120), dans lequel ladite position inclinée comprend
une position de Trendelenbourg, dans laquelle po-
sition inclinée, la téte du patient est disposée soit en-
dessous, soit au-dessus du corps du patient ou dans
laquelle le c6té droit du patient est disposé au-des-
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sus du c6té gauche ou vice-versa, ou une combinai-
son de n’importe laquelle de ces positions, ledit
agencement de support de patient comprenant :

un matelas (102) comprenantune mousse a mé-
moire de forme ; et

ledit matelas (102) ayant une épaisseur et une
souplesse suffisantes pour permettre la défor-
mation dudit matelas a une profondeur suffisan-
te pour aider a maintenir un patient sur la table
d’acte médical (120) pendant un acte médical
effectué tandis que le patient (128) est dans la-
dite position inclinée, dans lequel ladite mousse
amémoire de forme comprend une mousse vis-
coélastique,

dans lequel 'agencement de support de patient
comprend en outre des fixations s’étendant
dans le sens latitudinal, étant des sangles de
sécurisation (104) pour maintenir le matelas sur
latable d’acte médical, les fixations comprenant
une partie centrale (112) configurée pour étre
fixée avec le matelas (102).

Agencement de support de patient selon la revendi-
cation 1, dans lequel ladite mousse viscoélastique
comprend une mousse polyuréthane.

Agencement de support de patient selon la revendi-
cation 1 ou 2, dans lequel ledit matelas (102) est
configuré pour récupérer apres une déformation a
une vitesse suffisante pour maintenir le support et
réduire au minimum le mouvement perturbateur d’au
moins une partie d’'un corps d’un patient (128) sur
une table d’acte médical (120) pendant qu’un acte
médical est effectué tandis qu’un patient est dans
ladite position inclinée.

Agencement de support de patient selon I'une des
revendications 1 - 3, dans lequel ladite vitesse de
récupération dudit matelas (102) est suffisamment
basse pour réduire au minimum le mouvement per-
turbateur d’au moins une partie d’'un corps d’un pa-
tient dans ladite position inclinée.

Agencement de support de patient selon I'une des
revendications 1 -4, danslequel : leditmatelas (102)
comprend un matelas de Trendelenbourg viscoélas-
tique a usage unique.

Agencement de support de patient selon I'une des
revendications 1 - 5, dans lequel :

la partie centrale (112) est configurée pour étre
fixée a un co6té inférieur dudit matelas, et aux
extrémités des fixations, chacune comprenant
une fixation auto-agrippante (106, 108) ;

ledit matelas a une épaisseur de 1,905 cm a
environ 7,62 cm ou plus ; et
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ledit matelas comprend une mousse polyurétha-
ne viscoélastique ayant :

un rebond de balle suffisant pour réduire au
minimum le rebond dudit patient durant une
opération ;

une rémanence a la compression suffisam-
ment faible pour réduire au minimum I'in-
confort et une blessure dudit patient sur la-
dite table d’opération chirurgicale (120) ;
un écoulement d’air suffisant pour fournir
un écoulement d’air considérable autour
dudit patient pour réduire au minimum une
blessure dudit patient et maintenir un pa-
tient dans une position de Trendelenbourg
utilisable ;

une déflexion de force de renfoncement suf-
fisante pour fournir un maintien de sécuri-
sation sur ledit patient ;

une résistance a la traction suffisante pour
réduire au minimum la déchirure dudit
matelas ; et

une densité configurée pour fournir ledit re-
bond de balle, ladite rémanence a la com-
pression, ledit écoulement d’air, ladite dé-
flexion de force de renfoncement et ladite
résistance a la traction.

Agencement de support de patient selon 'une des
revendications 1 - 6, dans lequel ledit matelas com-
prend une mousse polyuréthane viscoélastique
ayant un coefficient de frottement statique suffisant
pour aider a réduire au minimum le mouvement dudit
matelas sur ladite table d’acte médical lorsque ledit
patient est sur ladite table d’acte médical (120).

Agencement de support de patient selon 'une des
revendications 1 - 6, dans lequel ledit matelas com-
prend une mousse polyuréthane viscoélastique
ayant une combinaison du coefficient de friction en-
tre le patient et la mousse et la capacité de maintien
de I'impression faite par un patient dans la mousse
suffisante pour aider a réduire au minimum le mou-
vement dudit patient dans la position de Trendelen-
bourg sur une table d’opération chirurgicale (120).

Agencement de support de patient selon l'une des
revendications 1 - 6, dans lequel ledit matelas com-
prend une mousse polyuréthane viscoélastique
ayant une caractéristique de frottement totale équi-
valente, ce qui comprend le frottement di au coeffi-
cient de frottement et le frottement ou la force sem-
blable au frottement entre le patient et la mousse et
la capacité de maintien de l'impression faite par un
patient due a la déformation de la mousse, qui peut
étre jusqu’a ou en exces de un, et le coefficient de
frottement entre le matelas et une table est situé
dans la plage de 0,2 a 1,0.
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Agencement de support de patient selon I'une des
revendications 1 - 9, dans lequel ledit matelas com-
prend un rebond, tel qu’un rebond de balle, suffisant
pour réduire au minimum le mouvement indésirable
d’un patient pendant un acte médical, dans lequel
ledit rebond de balle est situé dans la plage d’ap-
proximativement 0,1 pourcent a approximativement
5 pourcent ou dans la plage d’approximativement
0,1 pourcent a approximativement 1,9 pourcent.

Agencement de support de patient selon I'une des
revendications 1- 10, dans lequel ledit matelas com-
prend une rémanence a la compression suffisam-
ment faible pour réduire au minimum l'inconfort et
une blessure dudit patient sur une table d’acte mé-
dical (120), ladite rémanence a la compression, pour
une compression de 25 pourcent, est inférieure a un
pourcent, ou inférieure a 0,3 pourcent.

Agencement de support de patient selon I'une quel-
conque des revendications précédentes, dans le-
quel ladite mousse viscoélastique comprend un taux
de récupération :

dans la plage d’approximativement 2 a 10 se-
condes pour approximativement 50 pourcent a
80 pourcent de récupération aprés la déforma-
tion provoquée en plagant un torse adulte sur
une couche de mousse viscoélastique épaisse
d’approximativement 2,54 cm ;

dans la plage d’approximativement 6 a 15 se-
condes pour approximativement 80 pourcent a
90 pourcent de récupération aprés la déforma-
tion provoquée en plagant un torse adulte sur
une couche de mousse viscoélastique épaisse
d’approximativement 2,54 cm ; et

dans la plage d’approximativement 10 a 35 se-
condes pour 100 pourcent de récupération
aprées la déformation.

Agencement de support de patient selon I'une des
revendications 1 - 12, dans lequel la mousse viscoé-
lastique de 'agencement de support de patient com-
prend une mousse polyuréthane faite de polyhy-
droxypolyol mélangé a du toluene diisocyanate.

Procédé destiné a réduire au minimum les blessures
provoquées par la pression sur des parties d’un
corps d’'un patient et a réduire au minimum le mou-
vement non souhaité d’un patient lors de la sécuri-
sation du patient sur une table d’acte médical, telle
qu’une table d’opération chirurgicale (120) ou une
table d’examen de patient, et lors du placement de
la table d’acte médical dans une position inclinée,
en utilisant un agencement de support de patient
selon les revendications 1 a 13, le procédé
comprenant :
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le positionnement d’'un matelas viscoélastique
(102) d’'un agencement de support de patient
selon l'une des revendications 1 a 13 dans une
position sur la table d’acte médical ;

la fixation de sangles de sécurisation (104), re-
liées audit matelas viscoélastique (102), a la ta-
ble d’acte médical ;

le positionnementd’un patient surle matelas vis-
coélastique et ainsi la déformation du matelas
viscoélastique ;

I'ajustement d’'un angle d’inclinaison de la table
d’acte médical pour orienter le patient sur un
angle dans une position inclinée ; et

'aide essentiellement au maintien du corps du
patient sur la table d’acte médical sans mouve-
ment important du corps du patient en utilisant
le matelas viscoélastique.
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