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STRETCHABLE BAND FOR LIMB
HEMOEVACUATION

CROSS REFERENCE TO RELATED
APPLICATION

This application claims priority to U.S. Provisional Patent
Application No. 61/228,393, entitled “Stretchable Band for
Limb Hemoevacuation”, filed on Jul. 24, 2009, the contents
of which are hereby incorporated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates, generally, to medical devices. More
particularly, it relates to a device that enables accurate appli-
cation of pressure to a limb being evacuated of blood prior to
surgery or for accurate application of pressure to a limb where
a stretchable bandage is being applied as a tourniquet.

2. Description of the Prior Art

Tourniquets are commonly used during surgery. Most
major surgeries involving an extremity such as knee replace-
ment surgery incorporate a tourniquet in order to minimize
blood loss. It is common practice to evacuate blood from an
extremity prior to performing surgery involving a tourniquet.
This is done by wrapping the extremity using a stretchable
band that is continually stretched during the application pro-
cess so that a circumferential, compressive force is applied to
the limb, thereby forcing the blood from the extremity into the
rest of the body. While this process forces the venous blood
out of the extremity, it also prevents entry of higher pressure
arterial blood into the extremity. The wrapping is performed
beginning at the distal (furthest from the heart) aspect of the
extremity and wrapping proximally toward the body.

Although a certain level of force is required to successfully
evacuate blood from each individual patient’s extremity prior
to activation of the tourniquet (due to limb diameter and the
individual patient’s blood pressure), the elastic bands used to
evacuate extremities do not give any indication of the amount
of forces applied to the limb and therefore the surgeon is left
to use his of her best judgment as to the efficacy ofthe band’s
application. Also, individual wrapping technique could
strongly influence the amount of force applied to the limb as
an increased degree of overlapping of the band would
increase the force on the limb.

SUMMARY OF THE INVENTION

The long-standing but heretofore unfulfilled need for an
improved stretchable band is now met by a new, useful, and
non-obvious invention.

The novel device for evacuating blood from an extremity
includes an elongate stretchable band that is configured into a
coil when not in use and that is uncoiled and wrapped around
an extremity when in use.

A plurality of images is printed on a first side of the band
and includes individual images arranged in rows and columns
along a longitudinal extent of the band. A first row of images
includes images having a common longitudinal extent and
height when the band is in a position of repose. A second row
of images includes images having a common longitudinal
extent and height and each of the images in the second row has
areduced longitudinal extent relative to the images in the first
row when the band is in its unstretched position of repose.

The images in the second row of images are disposed in
columnar form with the images in the first row of images.
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A first pressure reading is associated with each image in the
first row and a second pressure reading is associated with each
image in the second row. The second pressure reading has a
higher value than the first pressure reading, indicating that the
images in the second row will expand in longitudinal extent
until their longitudinal extent substantially equals their height
when pressure substantially equal to the second pressure
reading is applied to an extremity.

In a preferred embodiment, there are five (5) rows of
images but the number of rows is not critical. A single row of
images would have utility but not as much as a band with
more rows. With more rows, a surgeon can more accurately
gauge the pressure applied to a limb.

The novel device has rows of markings that indicate the
direct pressure of a single wrapping of the device. Rectangles
are used as a matter of preference because they are believed to
be the easiest to read. The device also has markings that
indicate the degree of force increase caused by overlapping of
the band when it is applied.

A primary object of this invention is to enable surgeons to
more accurately apply stretchable bandages to patients’ skin
with decreased risk of damage to nerves or skin necrosis.

Other important objects, advantages, and features of the
invention will become clear as this description proceeds.

The invention accordingly comprises the features of con-
struction, combination of elements, and arrangement of parts
that will be exemplified in the description set forth hereinafter
and the scope of the invention will be indicated in the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

For a fuller understanding of the nature and objects of the
invention, reference should be made to the following detailed
description, taken in connection with the accompanying
drawings, in which:

FIG. 1 is a diagrammatic representation of the novel
stretchable band;

FIG. 2 is a perspective view depicting the novel band when
a first amount of overlap is employed when wrapping a limb;
and

FIG. 3 is a perspective view depicting the novel band when
a second amount of overlap greater than said first amount of
overlap is employed when wrapping a limb.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to FIG. 1, it will there be seen that a dia-
grammatic representation of a novel stretchable band is
denoted as a whole by the reference numeral 10.

A conventional band used to evacuate blood from extremi-
ties for surgical or other purposes is modified by printing
images such as rectangles or ellipses on the side of the stretch-
able band that faces outwards, i.e., away from the patient’s
skin. The images undergo visually-detectable deformation as
the band is stretched. The images are printed in various sizes
to indicate approximate amounts of force applied to the band
when the images are deformed a certain amount.

In a preferred embodiment, as depicted in FIG. 1, a repeat-
ing series of rectangles with differing height-width ratios is
printed on the stretchable band so that when the band is
stretched to a given length the rectangles corresponding to
that pressure deform and become squares. Rectangles with
smaller height-width ratios deform sooner and indicate a
lower force when a square shape is obtained than rectangles
with larger height-width ratios, which deform to a square at
higher forces. The rectangles may be color-coded to indicate
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proper use for specific circumstances, such as pink rectangles
for pediatric patients, for example.

Linear bands printed on the wrap indicate the degree of
overlap that is occurring, and subsequently how much the
force is increased due to overlapping. Numerical indicators of
the approximate force multiplier interrupt the lines.

FIG. 1 depicts a length of the stretchable band 10 used to
evacuate blood from a limb when said band is in its position
ofrepose, i.e., when it is not stretched. The drawing depicts an
unrolled portion of the band facing outward from a patient,
i.e., away from the patient’s skin so that the markings on the
band can be observed.

Several markings are provided on the surface of the band.

From theleft side of the paper, the first markings (1.x, 1.4x,
etc.), collectively denoted 12, indicate the force multiplier
incurred by overlapping the wrap the amount indicated by the
linear lines 14 that begin to the right of the first markings 12.

Further to the right, a series of rectangles, collectively
denoted 16, decrease in width towards the bottom ofthe band,
i.e., the width decreases from the top row to the bottom row.
These rectangles have width-to-height ratios of less than 1.0
and therefore deform to become squares when stretched an
appropriate amount. The markings to the right of the squares,
collectively denoted 18, indicate the amount of force, in mil-
limeters of mercury, applied to the band (or limb) when the
corresponding rectangle is stretched to the point that it
resembles a square.

FIG. 1 is an actual-size view of a partially unrolled stretch-
able band having utility when used to evacuate blood from an
extremity. Pressure readings such as “150 mmHg” corre-
spond to the adjacent rectangles and indicate the pressure
applied to the limb when the rectangle is stretched to a degree
where the short axis or width (in this view the horizontal axis)
of the rectangle equals the long axis or height and the rect-
angle appears to be a square. Multiplier values such as “1.2x”
indicate the amount that the pressure applied to the limb is
increased when the band is overlapped the amount indicated
by the adjacent longitudinal lines.

FIG. 2 depicts a wrapping where the 1.2 multiplier is used
and FIG. 3 depicts a wrapping where a 1.8 multiplier is used.
From these two (2) figures, it is apparent that no multiplier is
needed when the band is applied with no overlapping, i.e.,
when contiguous edges abut one another. A small overlap,
such as depicted in FIG. 2, thus requires a small multiplier
such as 1.2, and so on. From the illustrated examples, it would
be easy to draw a 1.0 (no overlap), a 1.4, or a 1.6 overlap.

This invention enables surgeons to more accurately apply
stretchable bandages to a patient’s limb. To avoid skin slough-
ing, such bandages are not applied directly to a patient’s skin.
To decrease the risk of damage to nerves or skin necrosis, a
sock or other item made of a thin cloth is usually applied first
to avoid applying shear stresses to the skin.
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It will thus be seen that the objects set forth above, and
those made apparent from the foregoing description, are effi-
ciently attained and since certain changes may be made in the
above construction without departing from the scope of the
invention, it is intended that all matters contained in the
foregoing description or shown in the accompanying draw-
ings shall be interpreted as illustrative and not in a limiting
sense.

It is also to be understood that the following claims are
intended to cover all of the generic and specific features of the
invention herein described, and all statements of the scope of
the invention that, as a matter of language, might be said to
fall therebetween.

What is claimed is:

1. A device for evacuating blood from an extremity, com-
prising:

an elongate stretchable band that can be configured into a
coil when not in use and that can be uncoiled and
wrapped around an extremity in a helical coil when in
use;

a plurality of images printed on a first side of said elongate
stretchable band;

said plurality of images including individual images
arranged in rows and columns along a longitudinal
extent of said elongate stretchable band;

said rows separated by linear lines; and

said linear lines indicating approximate force multiplier
incurred from overlapping said band.

2. The device of claim 1, further comprising:

a first row of images including images having a common
longitudinal extent and height when said elongate
stretchable band is in a position of repose;

a second row of images including images having a com-
mon longitudinal extent and height and each of said
images having a reduced longitudinal extent relative to
said images in said first row of images when said elon-
gate stretchable band is in said position of repose.

3. The device of claim 2, further comprising:

said images in said second row of images being disposed in
columnar form with said images in said first row of
images.

4. The device of claim 3, further comprising:

a first pressure reading associated with each image in said
first row of images;

a second pressure reading associated with each image in
said second row of images; and

said second pressure reading having a higher value than
said first pressure reading, indicating that said images in
said second row of images will expand in longitudinal
extent until said longitudinal extent substantially equals
said height when pressure substantially equal to said
second pressure reading is applied to an extremity.
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