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A MEASURING DEVICE AND A MEASUREMENT METHOD THEREOF

RELATED APPLICATION
[0001] This application claims the priority of U.S. provisional application No.

63/189,558, filed May 17, 2021, which is incorporated herein by reference in its entirety for
all purposes.
TECHNICAL FIELD
[0002] The present invention relates to a measuring device and a measurement method

for measuring body parts, including, e.g., vessels and/or lesions of vessels.

BACKGROUND

[0003] Current devices and methods for measuring body parts, including, e.g., vessels
and/or lesions of vessels, for various surgical procedures allow for measuring only a single
distance between two points of reference. These measuring devices and methods do not
generally allow for measurements that capture anterior plus posterior views and/or oblique

views for certain body parts that may be necessary for various surgical procedures.

BRIEF SUMMARY OF THE INVENTION

[0004] According to one embodiment, the present invention provides a measuring device
comprising one or more measurement tapes having (i) a plurality of measurement marks for
measuring one or more of a distance and a length of a vessel and (i1) a plurality of circular
indicators for measuring a diameter of a lumen of the vessel.

[0005] According to an embodiment, each measurement mark of the plurality of
measurement marks is positioned the same distance from an adjacent measurement mark of

the plurality of measurement marks. According to an embodiment, each measurement mark



WO 2022/245847 PCT/US2022/029660

of the plurality of measurement marks is positioned 5 centimeters from an adjacent
measurement mark of the plurality of measurement marks. According to an embodiment,
each measurement mark of the plurality of measurement marks is positioned 1 centimeter
from an adjacent measurement mark of the plurality of measurement marks.

[0006] According to an embodiment, each measurement mark of the plurality of
measurement marks comprises a number.

[0007] According to an embodiment, a plurality of sub-markers is positioned between
each measurement mark of the plurality of measurement marks. According to an
embodiment, each sub-marker of the plurality of sub-markers is positioned the same distance
from an adjacent sub-marker of the plurality of sub-markers. According to an embodiment,
each sub-marker of the plurality of sub-markers is positioned 1 centimeter from an adjacent
sub-marker of the plurality of sub-markers.

[0008] According to one embodiment, the measuring device comprises at least two
measurement tapes that comprise mirror images of each other. According to one
embodiment, the measuring device comprises at least two measurement tapes that are
positioned parallel to each other. According to one embodiment, the measuring device
comprises at least two measurement tapes that are connected via one or more straps.
According to one embodiment, the one or more straps further comprise a plurality of
measurement marks.

[0009] According to one embodiment, the measuring device comprises at least two
measurement tapes in the form of a y-shape with (i) the at least two measurement tapes being

positioned parallel to each other along a first length, and (i) the at least two measurement
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tapes diverging at an angle with respect to each other along a second length to form the y-
shape.

[0010] According to an embodiment, the measuring device comprises at least one
measurement tape having (i) a first portion that is straight and (ii) a second portion that is at
an angle relative to the first portion. According to an embodiment, the measuring device
further includes an indicator portion that is configured to enhance an angulation of the
measuring device.

[0011] According to an embodiment, the measuring device comprises at least one
measurement tape that is 70 cm in length.

[0012] According to an embodiment, the plurality of circular indicators for measuring a
diameter of a lumen are differing sizes from each other. According to one embodiment, the
plurality of circular indicators comprise differing sizes that include two or more of (i) a 2 mm
diameter circle, (i1) a 2.5 mm diameter circle, (ii1) a 3 mm diameter circle, (iv) a 3.5 mm
diameter circle, (v) a4 mm diameter circle, (vi) a S mm diameter circle, (vii) a 5.5 mm
diameter circle, (viil) a 6 mm diameter circle, (ix) a 6.5 mm diameter circle, (x) a 7 mm
diameter circle, and (xi) an 8 mm diameter circle.

[0013] According to an embodiment, the plurality of circular indicators for measuring a
diameter of a lumen comprise radiopaque markers.

[0014] According to another embodiment, the present invention provides a method of
measuring at least one of (i) one or more of a distance and a length of a vessel and (ii) a
diameter of a lumen of a vessel. The method includes (a) providing a measuring device
comprising one or more measurement tapes having (i) a plurality of measurement marks for

measuring the one or more of a distance and a length of the vessel and (ii) a plurality of
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circular indicators for measuring the diameter of the lumen of the vessel; (b) positioning the
measuring device on a body part of a patient, and (c) measuring the at least one of (i) one or
more of a distance and a length of the vessel and (i1) a diameter of a lumen of the vessel.

[0015] According to one embodiment, the measuring device comprises at least one
measurement tape, and the method includes positioning the at least one measurement tape
along a thigh of a patient to measure a vessel within the thigh of the patient.

[0016] According to one embodiment, the measuring device comprises at least two
measurement tapes, and the method includes positioning (i) a first measurement tape of the at
least two measurement tapes along a calf of a patient, and (i1) a second measurement tape of
the at least two measurement tapes along a shin of a patient. According to another
embodiment, the method further includes positioning (i) a portion of the first measurement
tape of the at least two measurement tapes along a bottom or plantar portion of a foot of the
patient, and (i1) a portion of the second measurement tape of the at least two measurement
tapes along a top or dorsal portion of the foot of the patient.

[0017] According to another embodiment, the present invention provides a measuring
device comprising at least one measurement tape having (i) a plurality of measurement marks
for measuring one or more of a distance and a length of a vessel and (ii) a plurality of
cylindrical elements that each house a measuring sphere for measuring a diameter of a lumen
of the vessel.

[0018] According to another embodiment, the present invention provides a measuring
device comprising at least one measurement tape having at least one measuring sphere,
wherein the at least one measuring sphere comprises a radiopaque material that allows for

visualizing the at least one measuring sphere under x-ray at any angle.
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[0019] Additional features, advantages, and embodiments of the invention are set forth or
apparent from consideration of the following detailed description, drawings and claims.
Moreover, it is to be understood that both the foregoing summary of the invention and the
following detailed description are exemplary and intended to provide further explanation

without limiting the scope of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG. 1 is an illustration of a measuring device according to one embodiment of
the invention.

[0021] FIG. 2 is an illustration of a plurality of measurement marks according to an
embodiment of the invention.

[0022] FIG. 3 is an illustration of a measuring device according to one embodiment of
the invention.

[0023] FIG. 4 is an illustration of a measuring device positioned along a calf and foot of
a patient according to one embodiment of the invention.

[0024] FIG. 5 is an illustration of a measuring device according to one embodiment of
the invention.

[0025] FIG. 6 is an illustration of a measuring device positioned along a calf, a shin, and
a foot of a patient according to one embodiment of the invention.

[0026] FIG. 7 is an illustration of a measuring device positioned along a thigh of a patient
according to one embodiment of the invention.

[0027] FIG. 8 is a photograph of an x-ray of a portion of a patient’s leg having an

inflatable balloon inserted into a vessel of the patient with two spheres of a measuring device
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superimposed on to the vessel of the patient’s leg according to one embodiment of the
invention.

[0028] FIG. 9 is a photograph of an x-ray of a portion of a patient’s leg having an
inflatable balloon inserted into a vessel of the patient with a single sphere of a measuring
device superimposed on to the vessel of the patient’s leg according to one embodiment of the
invention.

[0029] FIG. 10 is a photograph of an x-ray of a portion of a patient’s leg having an
inflatable balloon inserted into a vessel of the patient with a plurality of spheres of a
measuring device superimposed on to the vessel of the patient’s leg according to one
embodiment of the invention.

[0030] FIG. 11A is an illustration of a measuring device according to one embodiment of
the invention.

[0031] FIG. 11B is an illustration of an exploded, partial view of a portion of the
measuring device of FIG. 11A according to an embodiment of the invention.

[0032] FIG. 12A is an illustration of a measuring device according to one embodiment of
the invention.

[0033] FIG. 12B is an illustration of an exploded, partial view of a portion of the
measuring device of FIG. 12A according to an embodiment of the invention.

[0034] FIG. 13 is an illustration of a measuring device according to one embodiment of
the invention.

[0035] FIG. 14A is an illustration of a measuring device according to one embodiment of

the invention.
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[0036] FIG. 14B is an illustration of a measuring device according to one embodiment of
the invention.

[0037] FIG. 15 is an illustration of a measuring device according to one embodiment of
the invention.

[0038] FIGS. 16A and 16B are photographs of an x-ray of a portion of a patient’s leg
having an inflatable balloon inserted into a vessel of the patient with two spheres of two
different measuring devices superimposed on to the vessel of the patient’s leg according to an
embodiment of the invention.

[0039] FIG. 17 is a photograph of an x-ray of a portion of a patient’s leg having two
spheres of a pair of measuring devices superimposed on to a vessel of the patient’s leg
according to one embodiment of the invention.

[0040] FIG. 18 is a photograph of an x-ray of a portion of a patient’s leg having an
inflatable balloon inserted into a vessel of the patient with a pair of spheres of a measuring
device superimposed on to the vessel of the patient’s leg according to one embodiment of the
invention.

[0041] FIGS. 19A-19E are photographs that illustrate a method of using a measuring
device having at least one measuring sphere to achieve an equivalent diameter between the
sphere and an inflatable balloon inserted into a vessel of a patient according to an
embodiment of the invention.

[0042] FIGS. 20A and 20B are photographs of an inflatable balloon in comparison to a
measuring device having measurement marks and at least one circular indicator (or sphere)

according to an embodiment of the invention.
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[0043] FIG. 21 illustrates an example of vessels of a human patient that can be measured
by a measuring device according to an embodiment of the invention.
[0044] FIGS. 22A-22D are photographs that depict various measuring devices that can be

placed on various body parts of a human patient according to embodiments of the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0045] Throughout the specification and claims, the following terms take the meanings
explicitly associated herein, unless the context clearly dictates otherwise. The phrases "in
one embodiment," “in an embodiment,” and "in some embodiments" as used herein do not
necessarily refer to the same embodiment(s), though they may. Furthermore, the phrases "in
another embodiment" and "in some other embodiments" as used herein do not necessarily
refer to a different embodiment, although they may. All embodiments of the disclosure are
intended to be combinable without departing from the scope or spirit of the disclosure.

[0046] As used herein, the term "based on" is not exclusive and allows for being based
on additional factors not described, unless the context clearly dictates otherwise. In addition,

throughout the specification, the meaning of "a," "an," and "the" include plural references.

The meaning of "in" includes "in" and "on."

[0047] As used herein, terms such as “comprising,” “including,” and “having” do not
limit the scope of a specific claim to the materials or steps recited by the claim.

[0048] As used herein, the terms “measuring tape” or “measurement tape” refer to a strip
of material that is marked with units (including, e.g., inches, centimeters, millimeters, etc.)
for measuring things.

[0049] Although the terms “circular” or “sphere” or “ball” are used herein for a shape to

measure, e.g., a diameter, the shape of this indicator is not limited to only these shapes and
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encompasses any shape that is capable of being viewed from multiple angles, including
under, e.g., x-ray.

[0050] The present invention relates to a measuring device and a measurement method
for measuring body parts, including, e.g., vessels, lumens, lesions of vessels, masses,
balloons inserted into vessels, etc., as well as any portion of the vascular system and
anywhere in the body where arteries and/or veins are provided. There is a need for an
improved measurement device and method that allows for precise placement, as well as more
accurate measurement of various body parts. There is also a need for an improved
measurement device that is both rigid and flexible, while avoiding the foreshortening of
previously known measurement devices. The present invention relates to a measuring device
and a measurement method that comprises one or more measurement tapes having (1) a
plurality of measurement marks for measuring a distance and/or a length of a vessel and (ii) a
plurality of circular indicators for measuring a diameter of, e.g., a lumen of the vessel.

[0051] The present invention relates to a measuring device and a measurement method.
According to one embodiment, the measuring device comprises one or more measurement
tapes having (1) a plurality of measurement marks for measuring a distance and/or a length of
a vessel and (i1) a plurality of circular indicators for measuring a diameter of a lumen of the
vessel. This unique combination of measuring the length of a vessel (including, e.g., a length
of a lesion, lumen, and/or mass of the vessel) along with providing a reference diameter of a
lumen and/or mass of the vessel helps in the treatment of vessels that are not associated with
any other reference catheters or structures, which render them undersized or oversized for
treatment. This uniquely combined measuring tool that has a means for circumferential

measuring as well as a means for longitudinal measuring allows for a quick assessment of a
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vessel and/or a lesion length and diameter for operators to provide the appropriate diameter
size and treatment length tool (such as, e.g., an inflatable balloon for balloon angioplasty).

[0052] For example, as shown in the embodiment of FIG. 1, the measuring device 100
comprises a first measuring tape 102 and a second measuring tape 104 that are positioned in
parallel to each other. Each of the measuring tapes 102, 104 includes a plurality of
measurement marks 106 and a plurality of sub-markers 108 for measuring a distance and/or a
length of, for example, a vessel. Each of the measurement marks 106 is positioned the same
distance from an adjacent measurement mark 106. According to an embodiment, each
measurement mark 106 is positioned 5 centimeters from an adjacent measurement mark 106.
According to an embodiment, each measurement mark 106 is positioned 1 centimeter from
an adjacent measurement mark 106. Each of the sub-markers 108 is positioned the same
distance from an adjacent sub-marker 108. According to an embodiment, each sub-marker
108 is positioned 1 centimeter from an adjacent sub-marker 108. For example, as shown in
the embodiment of FIG. 2, each measurement mark 106 is positioned 5 centimeters from an
adjacent measurement mark 106, while each sub-marker 108 is positioned 1 centimeter from
an adjacent sub-marker 108. According to an embodiment, each measurement mark of the
plurality of measurement marks comprises a number (see, e.g., FIG. 2).

[0053] As further shown in FIG. 1, each of the measuring tapes 102, 104 further includes
a plurality of circular indicators 110 for measuring a diameter of, for example, a lumen of a
vessel. As shown in the embodiment of FIG. 1, the plurality of circular indicators 110 are
differing sizes from each other, with the circular indicators 110 increasing in size from a left
side to a right side of the device 100. According to an embodiment, the plurality of circular

indicators 110 for measuring the diameters and/or lumens comprise radiopaque markers.

10
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According to one embodiment, the circular indicators 110 on the left side of the measuring
tapes 102, 104 are the smallest in size and are spherical in shape. The plurality of circular
indicators 110 can be filled with a radiopaque solution that is not affected or impacted by
placing the measuring device 100 on the body, and, thus, a spherical diameter of the circular
indicators 110 will always be maintained at the intended initial diameter. For example,
according to one embodiment, the circular indicator 110 at a distal end 120 (or left side) of
each of the measuring tapes 102, 104 will be 2 mm in diameter, with the diameter of each of
the circular indicators 110 increasing in size by 1 mm from the distal end 120 to a proximal
end 122 (or left side to right side) of each of the measuring tapes 102, 104.

[0054] As shown in the embodiment of FIG. 1, the first measuring tape 102 is a mirror
image of the second measuring tape 104. According to one embodiment, the first measuring
tape 102 is a mirror image and/or parallel to the second measuring tape 104 to allow for the
measuring device 100 to be used in positions such as, e.g., anterior and medial, posterior and
lateral, and any other combination where multiple views are needed and hence, the ability to
maintain visualization of the location of a vessel and/or a lesion of the vessel is needed with
certain accuracy (see, e.g., FIG. 6).

[0055] As further shown in FIG. 1, the first measuring tape 102 is attached to the second
measuring tape 104 via one or more straps 112. By including the one or more straps 112, a
distance (D) between the first and second measuring tapes 102, 104 can be maintained, which
allows for an operator to visualize a vessel and/or a lesion length regardless of whether an
oblique view is being used. According to one embodiment, the first measuring tape 102 is
loosely attached or connected to the second measuring tape 104 via the one or more straps

112. According to one embodiment, the connection of the first measuring tape 102 to the

11
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second measuring tape 104, via the one or more straps 112, maintains a constant distance (D)
between the first and second measuring tapes 102, 104. Each of the straps 112 further
includes a plurality of measurement marks 114. By including the measurement marks 114 on
the straps 112, a distance (D) between the first and second measuring tapes 102, 104 can be
determined, which also can be used to measure a circumference of a target body part (e.g., a
calf area), if necessary.

[0056] FIG. 3 illustrates an embodiment of a measuring device 200 that comprises a
single measuring tape 202 having a plurality of measurement marks 206 and a plurality of
sub-markers 208 for measuring a distance and/or a length of, for example, a vessel. Each of
the measurement marks 206 is positioned the same distance from an adjacent measurement
mark 206. According to one embodiment, each of the measurement marks 206 is positioned 1
centimeter from an adjacent measurement mark 206, while each of the sub-markers 208 is
positioned 0.5 centimeters from an adjacent sub-marker 208.

[0057] As further shown in FIG. 3, the single measuring tape 202 further includes a
plurality of circular indicators 210 for measuring a diameter of, for example, a lumen of a
vessel. As shown in the embodiment of FIG. 3, the plurality of circular indicators 210 are
differing sizes from each other, with the circular indicators 210 increasing in size from a left
side to a right side of the device 200. For example, as shown in the embodiment of FIG. 3,
the first circular indicator 210 positioned at the left side of the measuring tape 202 is 2 mm in
diameter, the second circular indicator 210 is 2.5 mm in diameter, the third circular indicator
210 near the mid-point of the measuring tape 202 is 3.0 mm in diameter, the fourth circular
indicator 210 is 3.5 mm in diameter, and the fifth circular indicator 210 positioned at the

right side of the measuring tape 202 is 4 mm in diameter. According to an embodiment, the

12
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plurality of circular indicators 210 for measuring diameters and/or lumens comprise
radiopaque markers.

[0058] FIG. 4 illustrates an embodiment of a measuring device 300 positioned along a
leg 400 of a patient. In particular, as shown in the embodiment of FIG. 4, the measuring
device 300 includes (1) a first measurement tape 302 that is positioned on the shin and a
dorsal portion of a foot (i.e., a top of the foot) of the patient, and (ii) a second measurement
tape 304 that is positioned on the calf and a plantar portion of a foot (i.e., a portion that is
adjacent to the heel and/or the bottom of the foot) of the patient. As further shown in the
embodiment of FIG. 4, the first measurement tape 302 extends above the knee of the patient
to an area near the front of the thigh of the patient, and the second measurement tape 304
extends up the calf of the patient to an area near the back of the thigh of the patient.
According to an embodiment, the first measurement tape 302 can be connected to the second
measurement tape 304 via one or more straps 312. See also, e.g., the embodiment of FIG. 6,
which is further discussed below.

[0059] FIG. 5 illustrates an embodiment of a measuring device 500 that comprises a
single measuring tape 501 having a first portion 502 and a second portion 504. As shown in
the embodiment of FIG. 5, the first portion 502 is straight, while the second portion 504 is at
an angle relative to the first portion 502. According to one embodiment, the first portion 502
of the measuring device 500 is about 55 ¢cm in length, while the second portion 504 of the
measuring device 500 is about 15 ¢cm in length. According to one embodiment, the measuring
device 500 includes an indicator portion 515 that is configured to enhance an angulation of
the measuring device 500. For example, the indicator portion 515 can be configured to

enhance an angulation of the measuring device 500 between a foot of a patient (on which the

13
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second portion 504 of the measuring device 500 can be positioned) and an area above an
ankle of a patient (on which the first portion 502 of the measuring device 500 can be
positioned).

[0060] As further shown in FIG. 5, the measuring device 500 also includes (i) a plurality
of measurement marks 506 for measuring a distance and/or a length of, for example, a vessel,
and (i1) a plurality of circular indicators 510 for measuring a diameter of, for example, a
lumen of a vessel. According to an embodiment, the plurality of circular indicators 510 differ
in size. According to another embodiment, the plurality of circular indicators 510 increase in
size from a distal end 520 to a proximal end 522 of the measuring device 500. For example,
each circular indicator 510 of the plurality of circular indicators 510 can comprise one or
more of (1) a 2 mm diameter circle, (i1) a 3 mm diameter circle, (iii) a 4 mm diameter circle,
and (iv) a S mm diameter circle, with each circular indicator 510 increasing in size from the
distal end 520 to the proximal end 522, such that a 2 mm diameter circle is positioned near
the distal end 520 and a S mm diameter circle is positioned near the proximal end 522.
According to one embodiment, the measuring device 500 of FIG. 5 can be positioned along
the tibial femoral joint, which is the portion of the body where the femur meets the tibia (e.g.,
the measuring device 500 can be positioned along the foot of a patient and extend to an area
at and/or above the knee of the patient).

[0061] According to another embodiment, a measuring device is provided that comprises
at least one measurement tape that separates into the shape of a Y, which allows for the
placement of the at least one measurement tape on, for example, (i) a plantar aspect/portion
of a foot (i.e., the bottom of the foot), (i1) a dorsal portion of the foot (i.e., the top of the foot),

and (iii) the back of a calf, the front of a calf and/or a shin of a patient. For example, as

14
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shown in the embodiment of FIG. 6, a measuring device 600 comprises a first measuring tape
602 and a second measuring tape 604 that are in the form of a Y-shape. The first measuring
tape 602 includes a first portion 606 that is positioned substantially parallel to a first portion
608 of the second measuring tape 604. According to the embodiment of FIG. 6, the first
portion 606 of the first measuring tape 602 is connected to the first portion 608 of the second
measuring tape 604 via a plurality of straps (K). The first measuring tape 602 further includes
a second portion 610 that is spaced apart from and/or diverges at an angle with respect to a
second portion 612 of the second measuring tape 604. For example, as shown in the
embodiment of FIG. 6, the first portion 606 of the first measuring tape 602 is substantially
straight, while the second portion 610 of the first measuring tape 602 extends at an angle
with respect to the first portion 606 (see, e.g., area 614). Similarly, the first portion 608 of
the second measuring tape 604 is substantially straight, while the second portion 612 of the
second measuring tape 604 extends at an angle with respect to the first portion 604 (see, e.g.,
area 616). Thus, as shown in the embodiment of FIG. 6, the configuration of the first and
second portions 606, 610 of the first measuring tape 602 with respect to the first and second
portions 608, 612 of the second measuring tape 604 creates or forms a y-shape. Moreover, as
shown in the embodiment of FIG. 6, the first portion 606 of the first measuring tape 602 can
be placed along the front of a calf and/or a shin of a patient, while (i) the first portion 608 of
the second measuring tape 604 can be placed along the back of a calf, (ii) the second portion
610 of the first measuring tape 602 can be placed along the dorsal portion (or top) of a foot,
and (ii1) the second portion 612 of the second measuring tape 604 can be placed along the

plantar portion (or bottom) of a foot.

15
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[0062] As further shown in the embodiment of FIG. 6, each of the measuring tapes 602,
604 includes a plurality of circular indicators (A, B, C, D, E, F, G, H, 1, J) for measuring a
diameter of, for example, a lumen of a vessel. According to an embodiment, the plurality of
circular indicators (A, B, C, D, E, F, G, H, 1, J) for measuring the diameters and/or lumens
comprise radiopaque markers and/or spheres. According to one embodiment, the plurality of
circular indicators (A, B, C, D, E, F, G, H, 1, J) differ in size and/or increase in size from a
distal end 620, 621 to a proximal end 622, 623 of the first and second measuring tapes 602,
604, respectively. For example, according to one embodiment, the circular indicator A at the
distal end 620 of the first measuring tape 602, as well as the circular indicator J at the distal
end 621 of the second measuring tape 604, is 2 mm in diameter. The circular indicators
thereafter (i.e, B, C, D, E, F, G, H, I) increase in size, with (i) the circular indicators B, I
being 2.5 mm in diameter, (ii) the circular indicators C, H being 3 mm in diameter, (iii) the
circular indicators D, G being 3.5 mm in diameter, and (iv) the circular indicators E, F, which
are at the proximal ends 622, 623 of the first and second measuring tapes 602, 604,
respectively, being 4 mm in diameter.

[0063] According to this configuration, the measuring device and/or the measurement
tape(s) can be positioned on a foot of a patient on both a dorsal portion and a plantar portion
of the foot simultaneously, which is especially helpful during complex procedures.
Moreover, the circular indicators (A, B, C, D, E, F, G, H, 1, J) or spherical correlation points,
which are included, can be present both in the foot and calf areas, while also extending all the
way to the groin area. This is a new, unique feature not provided in the past which now
allows physicians to have a measuring tool that can measure the length and diameter of a

vessel and/or a lesion despite the view chosen to use during the diagnostic and intervention
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procedures. Moreover, the Y-shaped measuring device, along with the circular indicators (or
spheres) on the device, can allow for reference points of the media malleolus and the lateral
malleolus of the foot and/or the ankle joint plus the knee joint and the hip joint as reference
points to place the zero position (e.g., one end) of the measuring device and/or the measuring
tape due to, for example, the variation in the length of the measuring tapes of the device.
According to one embodiment, the measuring device 600 of the embodiment of FIG. 6 can
comprise a dorsal tape, an anterior-lateral tape, and a plantar tape, which thus allows for the
measuring device 600 to be positioned along the pedal loop and the tibial-pedal portion with
a pair of parallel tapes (i.e., the first and second measuring tapes 602, 604).

[0064] FIG. 7 illustrates an embodiment of a measuring device 700 that comprises a
single measuring tape 701 having a plurality of measurement marks 706 for measuring a
distance and/or a length of, for example, a vessel. Each of the measurement marks 706 is
positioned the same distance from an adjacent measurement mark 706. According to one
embodiment, each of the measurement marks 706 is positioned 1 centimeter from an adjacent
measurement mark 706. According to one embodiment, the single measuring tape 701 is 70
cm in length, with a first measurement mark 706 starting at O cm and a last measurement
mark 706 ending at 70 cm, with a plurality of measurement marks 706 between the O cm
mark and the 70 cm mark.

[0065] As further shown in FIG. 7, the single measuring tape 701 further includes a
plurality of circular indicators (A/A’, B/B’, C/C’, D/D’) for measuring a diameter of, for
example, a lumen of a vessel. As shown in the embodiment of FIG. 7, the plurality of circular
indicators (A/A’, B/B’, C/C’, D/D’) are differing sizes from each other, with the circular

indicators (A/A’, B/B’, C/C’, D/D’) increasing in size from a distal end 720 to a proximal
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end 722 of the device 700. According to an embodiment, the plurality of circular indicators
(A/A’, B/B’, C/C’, D/D’) for measuring diameters and/or lumens comprise radiopaque
markers and/or spheres. For example, according to one embodiment, the circular indicator A
(or radiopaque sphere/marker) at the distal end 720 of the measuring tape 701 is 5 mm in
diameter, with the circular indicators thereafter (i.e., B, C, D) increasing in size, e.g., (i) the
circular indicator B (or radiopaque sphere/marker) is 6 mm in diameter, (i1) the circular
indicator C (or radiopaque sphere/marker) is 7 mm in diameter, and (iii) the circular indicator
D (or radiopaque sphere/marker), which is at the proximal end 722 of the measuring tape
710, is 8 mm in diameter. According to another embodiment, a circular indicator A’ (or
radiopaque sphere/marker) at the distal end 720 of the measuring tape 701 is 5 mm in
diameter, with the circular indicators thereafter (i.e., B’, C’, D’) increasing in size, e.g., (1)
the circular indicator B’ (or radiopaque sphere/marker) is 5.5 mm in diameter, (i1) the circular
indicator C’ (or radiopaque sphere/marker) is 6 mm in diameter, and (ii1) the circular
indicator D’ (or radiopaque sphere/marker), which is at the proximal end 722 of the
measuring tape 710, is 6.5 mm in diameter. As shown in the embodiment of FIG. 7, the
measuring device 700 comprising the single measuring tape 701 can be positioned along a
thigh of a patient in order to measure (i) a distance and/or a length of a vessel within the
thigh of the patient using the plurality of measurement marks 706 and (ii) a diameter of a
lumen of a vessel within the thigh of the patient using the plurality of circular indicators
(A/A’, B/B’, C/C’, D/D’).

[0066] FIG. 8 is a photograph of an x-ray of a portion of a patient’s leg having a balloon
inserted into a vessel of the patient with two spheres of a measuring device superimposed on

to the vessel of the patient’s leg according to one embodiment of the invention. According to
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this embodiment, a balloon has been inserted into a vessel of the patient in order to inflate or
expand the balloon for treating the vessel (e.g., for a balloon angioplasty of a certain vessel).
In the image of the embodiment of FIG. 8, a cylindrical balloon 810, which is inserted into a
vessel of the patient’s leg, has been inflated to a diameter of four millimeters (mm). As also
shown in the embodiment of FIG. 8, a four millimeter (mm) sphere 800 (i.e., a sphere having
a circumference of 4 mm) of a measuring device is superimposed along an upper portion of
the vessel and the inserted and inflated balloon 810, while a 3.5 millimeter (mm) sphere 820
(i.e., a sphere having a circumference of 3.5 mm) of a measuring device is superimposed
along a lower portion of the vessel and the inserted and inflated balloon 810. The four
millimeter (mm) balloon 800 and/or the 3.5 millimeter (mm) sphere 820 are being used to
measure the diameter of the inserted balloon 810 in a two-dimensional (2D) view. These
superimposed spheres (800, 820) and any other spheres can assist in measuring cylindrical
and/or circumferential diameters of an inserted and/or inflated balloon, a lumen or vessel,
and/or a mass using, e.g., x-ray directed to the two targets to be measured from any angle.
As shown in the image of FIG. 8, the four millimeter (mm) sphere 800 lays directly over the
inserted and inflated balloon 810. Thus, the four millimeter (mm) sphere 800, which is
superimposed onto the inserted and inflated balloon 810, is an exact approximation of the
balloon 810, which has been inflated to four millimeters (mm) in diameter. The four
millimeter (mm) sphere 800 thereby confirms the inflated diameter of the balloon 810, as it
would confirm the diameter of the lumen of the vessel or the diameter of any mass or lumen.
By contrast, the 3.5 millimeter (mm) sphere 820, which has also been superimposed onto the
inserted and inflated balloon 810, is clearly smaller than the balloon 810, which has been

inflated to four millimeters (mm). In particular, the 3.5 millimeter (mm) sphere 820 is located
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to the side of the inserted and inflated balloon 810, which has been inflated to four
millimeters (mm) in diameter. Since this sphere 820 is only 3.5 millimeters (mm) in
diameter, when visually compared to the inserted and inflated balloon 810, which has been
inflated to four millimeters (mm) in diameter, the size deferential between the two is very
evident. Thus, according to embodiments of the measuring device discussed herein, the idea
of having different sizes of circular indicators (or spheres) located at different intervals along
a measuring device assist an operator in deciphering the difference in size between an
inserted and inflated, cylindrical shaped balloon (or a vessel lumen) in comparison to the
respective circular indicator (or sphere). According to the embodiment of FIG. 8, the
proposed measuring device and associated circular indicators (or spheres) assists an operator
in making decisive measurement decisions that could lead an operator to increase and/or
decrease the size of a device or a tool (e.g., an inflatable balloon) quickly. Moreover,
according to embodiments of the invention, the circular indicator (or sphere) could provide
an accurate measurement a majority of the time regardless of the angles used to visualize the
circular indicator (or sphere), under, e.g., x-ray or other visualization techniques.

[0067] FIG. 9 is a photograph of an x-ray of a portion of a patient’s leg having a balloon
inserted into a vessel of the patient with a single sphere of a measuring device superimposed
on to the vessel of the patient’s leg according to one embodiment of the invention. According
to this embodiment, a balloon has been inserted into a vessel of the patient in order to inflate
or expand the balloon for treating the vessel (e.g., for a balloon angioplasty of a certain
vessel). In the image of the embodiment of FIG. 9, a cylindrical balloon 910, which has been
inflated to three millimeters (mm) in diameter, is inserted into a vessel of the patient’s leg. As

also shown in the embodiment of FIG. 9, a three millimeter (mm) sphere 900 of a measuring
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device is superimposed along a portion of the vessel and the inserted and inflated balloon
910. As shown in the image of FIG. 9, the three millimeter (mm) sphere 900 superimposed
onto the inserted and inflated balloon 910 is an exact approximation of the balloon 910,
which has been inflated to three millimeters (mm) in diameter. According to this
embodiment, the spheres of the measuring device of the invention provide both simplicity
and effectiveness that make the measuring method and measuring device of the invention an
easier way to get answers and measurements quickly and accurately. For example, as shown
in the image of FIG. 9, the three millimeter (mm) sphere 900 superimposed onto the inserted
and inflated balloon 910 provides a simple and effective method to quickly and accurately
determine whether the inserted and inflated balloon 910 has been inflated to the desired
amount, e.g., three millimeters (mm).

[0068] FIG. 10 is a photograph of an x-ray of a portion of a patient’s leg having a balloon
inserted into a vessel of the patient with a plurality of spheres of a measuring device
superimposed on to the vessel of the patient’s leg according to one embodiment of the
invention. According to this embodiment, a balloon has been inserted into a vessel of the
patient in order to inflate or expand the balloon for treating the vessel (e.g., for a balloon
angioplasty of a certain vessel). In the image of the embodiment of FIG. 10, a cylindrical
balloon 1060, which has been inflated to 3.5 millimeters (mm) in diameter, is inserted into a
vessel of the patient’s leg. As shown in the embodiment of FIG. 10, a four millimeter (mm)
sphere 1000 of a measuring device is superimposed along an upper portion of the vessel and
the inserted and inflated balloon 1060, while a 3.5 millimeter (mm) sphere 1010 of a
measuring device is superimposed alongside of the superimposed four millimeter (mm)

sphere 1000. As also shown in the embodiment of FIG. 10, a 3.5 millimeter (mm) sphere
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1050 of a measuring device is superimposed along a lower portion of the vessel and the
inserted and inflated balloon 1060, while a four millimeter (mm) sphere 1080 of a measuring
device is superimposed adjacent to the superimposed 3.5 millimeter (mm) sphere 1050. As
shown in the image of FIG. 10, the 3.5 millimeter (mm) sphere 1010 superimposed alongside
of the four millimeter (mm) sphere 1000, which is superimposed along an upper portion of
the vessel and the inserted and inflated balloon 1060, clearly illustrates the differences in the
circumferences of the two spheres (i.e., the 3.5 millimeter (mm) sphere 1010 versus the four
millimeter (mm) sphere 1000). The differences in the circumferences of the two spheres (i.e.,
the 3.5 millimeter (mm) sphere 1010 versus the four millimeter (mm) sphere 1000) is very
clear, which is one of the many benefits of the unique measuring device of the instant
application. As also shown in the image of FIG. 10, the 3.5 millimeter (mm) sphere 1050,
which is superimposed along a lower portion of the vessel and the inserted and inflated
balloon 1060, is an exact approximation of the balloon 1060, which has been inflated to 3.5
millimeters (mm) in diameter. This comparison of the superimposed 3.5 millimeter (mm)
sphere 1050 to the inserted and inflated balloon 1060 confirms the equality (i.e., the equality
in the diameter or circumference of these elements), which is critical in any medical
procedure. By contrast, the four millimeter (mm) sphere 1080, which has been superimposed
adjacent to the superimposed 3.5 millimeter (mm) sphere 1050, is clearly larger than the
balloon 1060, which has been inflated to 3.5 millimeters (mm) in diameter. This comparison
of the superimposed four millimeter (mm) sphere 1080 (as well as the superimposed 3.5
millimeter (mm) sphere 1050) to the inserted and inflated balloon 1060, allows for a quick
and efficient method to quickly and accurately determine whether the inserted and inflated

balloon 1060 has been inflated to the desired amount, e.g., 3.5 millimeters (mm).
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[0069] FIG. 11A illustrates an embodiment of a measuring device 1100 that comprises a
single measuring tape having (1) a plurality of measurement marks 1140, along a first side
1120 of the measuring device 1100, for measuring a distance and/or a length of, for example,
a vessel, and (i1) a plurality of circular indicators (or spheres) (1150, 1160, 1170, 1180,
1190), along a second side 1130 of the measuring device 1100, for measuring a diameter of,
for example, a lumen of a vessel. Each of the measurement marks 1140 is positioned the
same distance from an adjacent measurement mark 1140. According to one embodiment,
each of the measurement marks 1140 is positioned 1 centimeter from an adjacent
measurement mark 1140. According to an embodiment, one or more of the measurement
marks 1140 of the plurality of measurement marks 1140 comprises a number (see, e.g.,
numbers “0,” “10,” “20,” “30,” and “407). In the embodiment of FIG. 11A, the measuring
device 1100 is shown with a curved edge(s) (see, e.g., first and second sides 1120 and 1130).
This curve of the measuring device 1100 allows for the measuring device 1100 to
accommodate the anatomy of, e.g., a vessel and/or various body parts, including, e.g., the leg
below the knee, which has a variation of curvatures. For example, the curve of the measuring
device 1100 is equal to the anatomical curve of a vessel and/or a certain body part(s).

[0070] As also shown in the embodiment of FIG. 11A, the measuring device 1100
includes the plurality of circular indicators (or spheres) (1150, 1160, 1170, 1180, 1190),
which are differing sizes from each other, with the circular indicators (1150, 1160, 1170,
1180, 1190) decreasing in size from a left side to a right side of the device 1100. For
example, as shown in the embodiment of FIG. 11A, the first circular indicator 1150
positioned at a distal end 1110 (i.e., left side) of the measuring device 1100 is 4 mm in

diameter, the second circular indicator 1160 is 3.5 mm in diameter, the third circular
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indicator 1170 near the mid-point of the measuring device 1100 is 3 mm in diameter, the
fourth circular indicator 1180 is 2.5 mm in diameter, and the fifth circular indicator 1190
positioned at a proximal end 1115 (i.e., right side) of the measuring device 1100 is 2 mm in
diameter. According to an embodiment, the plurality of circular indicators (1150, 1160, 1170,
1180, 1190) for measuring diameters and/or lumens comprise radiopaque markers.

[0071] FIG. 11B illustrates an exploded, partial view of the first circular indicator (or
sphere) 1150, which is positioned at the distal end 1110 (i.e., left side) of the measuring
device 1100 of FIG. 11A. According to this embodiment, this first circular indicator (or
sphere) 1150 is 8 mm in diameter (as opposed to the 4 mm circular indicator (or sphere)
discussed above). Also shown in the exploded, partial view of FIG. 11B are a portion of the
plurality of measurement marks 1140 that are positioned along the first side 1120 of the
measuring device 1100.

[0072] FIG. 12A illustrates an embodiment of a measuring device 1200 that comprises a
single measuring tape having (1) a plurality of measurement marks 1240, along a first side
1220 of the measuring device 1200, for measuring a distance and/or a length of, for example,
a vessel, and (ii) a plurality of cylindrical elements or tubes (1250, 1260, 1270, 1280), along
a second side 1230 of the measuring device 1200, for measuring a diameter of, for example,
a lumen of a vessel. Each of the measurement marks 1240 is positioned the same distance
from an adjacent measurement mark 1240. According to one embodiment, each of the
measurement marks 1240 is positioned 1 centimeter from an adjacent measurement mark
1240. According to an embodiment, one or more of the measurement marks 1240 of the
plurality of measurement marks 1240 comprises a number (see, e.g., numbers “10,” “20,”

“30,” and “407). According to one embodiment, the measuring device 1200 of FIG. 12A can
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be used for measuring vessels and/or lumens in an area of the leg above the knee. Thus,
according to an embodiment, the measuring device 1200 of FIG. 12A is longer than, for
example, the measuring device 1100 of FIG. 11. Moreover, in the embodiment of FIG. 12A,
the measuring device 1200 is shown with a curved edge(s) (see, e.g., first and second sides
1220 and 1230). This curve of the measuring device 1200 allows for the measuring device
1200 to accommodate the anatomy of, e.g., a vessel and/or various body parts, including,
e.g., vessels of the leg above the knee, which has a different variation of curvatures than
those of the area below the knee. For example, the curve of the measuring device 1200 is
equal to the anatomical curve of a vessel and/or a certain body part(s).

[0073] As also shown in the embodiment of FIG. 12A, measuring device 1200 includes
the plurality of cylindrical elements or tubes (1250, 1260, 1270, 1280), which are each
configured to house a certain size measuring sphere (or ball) for measuring a diameter of, for
example, a lumen of a vessel. According to this embodiment, the measuring spheres (or
balls) are housed in a unique housing by trapping or embedding the sphere within a short
cylindrical element or tube (1250, 1260, 1270, 1280), which has a designed cover or filling
on top of the sphere, filling all empty spaces surrounding the sphere which causes the sphere
to be stationary and not move within the housing or cylindrical element or tube (1250, 1260,
1270, 1280). Thus, by using the cylindrical elements or tubes (1250, 1260, 1270, 1280) to
house the measuring sphere (or ball), it is dependable that the measuring sphere (or ball) will
be in the same location at all times. This unique filling material allows for easily housing and
embedding the measuring sphere (or ball) within the spaces provided within the short
cylindrical elements or tubes (1250, 1260, 1270, 1280). According to one embodiment, the

filling material comprises a non-fluoroscopic (or non-radiopaque) material, such as, e.g., a
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plastic material (including, e.g., polyethylene), that allows for the measuring sphere (or ball)
to be stabilized within the respective cylindrical element or tube, such that the measuring
sphere (or ball) is unable to move, and such that the filling material does not interfere with
the visualizing of the sphere under, e.g., x-ray.

[0074] As shown in the embodiment of FIG. 12A, the measuring device 1200 includes
the plurality of cylindrical elements or tubes (1250, 1260, 1270, 1280) to house variable
spheres that differ in sizes from each other, with the spheres of the cylindrical elements or
tubes (1250, 1260, 1270, 1280) decreasing in size from a left side to a right side of the device
1200. For example, as shown in the embodiment of FIG. 12A, the first cylindrical element or
tube 1250, which is positioned at a distal end 1210 (i.e., left side) of the measuring device
1200, houses an embedded sphere (or ball) that is 8 mm in diameter, the second cylindrical
element or tube 1260 houses an embedded sphere (or ball) that is 7 mm in diameter, the third
cylindrical element or tube 1270 houses an embedded sphere (or ball) that is 6 mm in
diameter, and the fourth cylindrical element or tube 1280, which is positioned at a proximal
end 1215 (i.e., right side) of the measuring device 1200, houses an embedded sphere (or ball)
that is S mm in diameter. According to an embodiment, the spheres (or balls) that are housed
within the plurality of cylindrical elements or tubes (1250, 1260, 1270, 1280), respectively,
for measuring diameters and/or lumens comprise radiopaque markers.

[0075] FIG. 12B illustrates an exploded, partial view of the first cylindrical element or
tube 1250, which is positioned at the distal end 1210 (i.e., left side) of the measuring device
1200 of FIG. 12A. As discussed above, this first cylindrical element or tube 1250 houses a

sphere (or ball) that is 8 mm in diameter. Also shown in the exploded, partial view of FIG.
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12B are a portion of the plurality of measurement marks 1240 that are positioned along the
first side 1220 of the measuring device 1200.

[0076] As discussed above, the measuring device 1100 of FIGS. 11A and 11B as
compared to the measuring device 1200 of FIGS. 12A and 12B provide two different
methods to secure the measuring sphere (or ball) within the measuring device (or tape) 1100
or 1200. According to the embodiment of the measuring device 1100 of FIGS. 11A and 11B,
which is one method of securing a measuring sphere (or ball) within the measuring device (or
tape) 1100, a sphere (or ball) is placed within a short cylindrical tube, which is then filled
with a non-radiopaque material to keep the sphere stationary in all positions. Thereafter, a
dome is added to make the short cylindrical tube, which includes the sphere (or ball) and the
filled material, smooth and to enclose the sphere (or ball) (see, e.g., dome of circular
indicator 1150 of FIG. 11B). By contrast, according to the embodiment of the measuring
device 1200 of FIGS. 12A and 12B, which is a second method of securing a measuring
sphere (or ball) within the measuring device (or tape) 1200, in this method or concept, a
sphere (or ball) is dropped into a short cylindrical tube and thereafter, non-radiopaque
material is added to enclose (or embed) the sphere (or ball) in position always. According to
this embodiment of the measuring device 1200 of FIGS. 12A and 12B, no additional dome is
added to the short cylindrical tube (see, e.g., cylindrical element or tube 1250 of FIG. 12B).

[0077] FIG. 13 illustrates an embodiment of a measuring device 1300 that comprises a
single measuring tape having (1) a plurality of measurement marks 1340, along a first side
1320 of the measuring device 1300, for measuring a distance and/or a length of, for example,
a vessel, and (ii) a plurality of cylindrical elements or tubes (1350, 1360, 1370, 1380), along

a second side 1330 of the measuring device 1300, for measuring a diameter of, for example,
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a lumen of a vessel. Each of the measurement marks 1340 is positioned the same distance
from an adjacent measurement mark 1340. According to one embodiment, each of the
measurement marks 1340 is positioned 1 centimeter from an adjacent measurement mark
1340. According to an embodiment, one or more of the measurement marks 1340 of the
plurality of measurement marks 1340 comprises a number (see, e.g., numbers “10,” “20,”
“30,” and “40™).

[0078] As also shown in the embodiment of FIG. 13, the measuring device 1300 includes
the plurality of cylindrical elements or tubes (1350, 1360, 1370, 1380), which are each
configured to house a certain size measuring sphere (or ball) for measuring a diameter of, for
example, a lumen of a vessel. According to this embodiment, the measuring spheres (or
balls) are housed in a unique housing by trapping or embedding the sphere within a short
cylindrical element or tube (1350, 1360, 1370, 1380), which has a designed cover on top of
the sphere filling all empty spaces surrounding the sphere which causes the sphere to be
stationary and not move within the housing or cylindrical element or tube (1350, 1360, 1370,
1380). Thus, by using the cylindrical elements or tubes (1350, 1360, 1370, 1380) to house the
measuring sphere (or ball), it is dependable that the measuring sphere (or ball) will be in the
same location at all times. This unique filling allows for easily housing and embedding the
measuring sphere (or ball) within the spaces provided within the short cylindrical elements or
tubes (1350, 1360, 1370, 1380).

[0079] According to the embodiment of FIG. 13, the plurality of cylindrical elements or
tubes (1350, 1360, 1370, 1380) house spheres that differ in sizes from each other, with the
spheres of the cylindrical elements or tubes (1350, 1360, 1370, 1380) decreasing in size from

a left side to a right side of the device 1300. For example, as shown in the embodiment of
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FIG. 13, the first cylindrical element or tube 1350, which is positioned at a distal end 1310
(i.e., left side) of the measuring device 1300, houses an embedded sphere (or ball) that is 8
mm in diameter, the second cylindrical element or tube 1360 houses an embedded sphere (or
ball) that is 7 mm in diameter, the third cylindrical element or tube 1370 houses an embedded
sphere (or ball) that is 6 mm in diameter, and the fourth cylindrical element or tube 1380,
which is positioned at a proximal end 1315 (i.e., right side) of the measuring device 1300,
houses an embedded sphere (or ball) that is S mm in diameter. According to an embodiment,
the spheres (or balls) that are housed within the plurality of cylindrical elements or tubes
(1350, 1360, 1370, 1380), respectively, for measuring diameters and/or lumens comprise
radiopaque markers.

[0080] In the measuring device 1300 of the embodiment of FIG. 13, each of the plurality
of cylindrical elements or tubes (1350, 1360, 1370, 1380), which house the respective
embedded spheres (or balls), are positioned a certain distance or interval (D) from each other.
For example, according to one embodiment, the distance or interval (D) is in a range of 50
mm to 100 mm, which allows for adjustment of the distance or interval (D) between the
respective cylindrical elements or tubes (1350, 1360, 1370, 1380) housing the respective
spheres to correspond to, for example, the area of a patient’s leg above the knee where
intervals between the cylindrical elements or tubes (1350, 1360, 1370, 1380) housing the
respective spheres is reasonable to be at around 100 mm. According to another embodiment,
the intervals between the cylindrical elements or tubes (1350, 1360, 1370, 1380) housing the
respective spheres when the measuring device 1300 is being used below the knee is more
suitable to be at least within a range between 50 mm to 75 mm to accommodate the faster

tapering in the tibial and pedal arteries.
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[0081] As also shown in the embodiment of FIG. 13, the measuring device 1300 includes
a plurality of indentations or grooves (1390, 1392, 1395). These indentations or grooves
(1390, 1392, 1395) are provided to make it possible to fold the measuring device 1300 (either
long or short versions of the measuring device 1300 (i.e., the measuring device 1200 or 1300
of FIGS. 12A and 13 versus the shorter measuring device 1100 of FIG. 11)) onto itself during
packaging, which reduces the space needed for longer storage and/or transportation. In
addition to the packaging benefits, these indentations or grooves (1390, 1392, 1395) play a
critical role in accommodating the variable angles, curves, and/or tortuosity(ies) of the body,
while still providing an accurate measurement (e.g., length and/or distance) of the specific
body part. For example, the 90-degree angle at the ankle joint is an example of the variable
angles, curves, and/or tortuosity of the body that can be accommodated by the indentations or
grooves (1390, 1392, 1395) of the measuring device 1300, along with the variations of
multiple smaller angles along the surface areas of the body at which the measuring device
1300 may be placed and used.

[0082] FIGS. 14A and 14B illustrate two embodiments of a measuring device. In the
embodiment of FIG. 14A, a measuring device 1400A is provided that can be used for a
below the knee measurement tape with included circular indicators (or spheres). According
to the embodiment of FIG. 14A, the measuring device 1400A has a length of 30 cm to 50 cm.
A 30 cm length measuring device or tape 1400A allows for measuring from below the knee
to the ankle, while a 50 cm length measuring device or tape 1400A allows for measuring to a
level below the ankle.

[0083] In the embodiment of FIG. 14B, a measuring device 1400B is provided that can

be used for an above the knee measurement tape with included circular indicators (or
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spheres). According to the embodiment of FIG. 14B, the measuring device 1400B has a
length of 50 cm to 70 cm. A 50 cm length measuring device or tape 1400B allows for
measuring to a level of the knee joint, while a 70 cm length measuring device or tape 1400B
allows for measuring to a level below the knee, which includes the proximal tibial arteries
and can include the below the knee popliteal artery as well.

[0084] FIG. 15 illustrates an embodiment of a measuring device 1500 that comprises a
single measuring tape having (1) a plurality of measurement marks 1540, along a first side
1520 of the measuring device 1500, for measuring a distance and/or a length of, for example,
a vessel, and (i1) a pair of circular indicators (1550, 1555) along a second side 1530 of the
measuring device 1500, for measuring a diameter of, for example, a lumen of a vessel.
According to this embodiment, the measuring device 1500 further includes (1) a first hinge
member 1560 at a distal end 1510 (or left side) of the measuring device 1500, and (ii) a
second hinge member 1570 at a proximal end 1515 (or right side) of the measuring device
1500. The first and second hinge members (1560, 1570) allow for the measuring device or
tape 1500 to be folded during shipping and/or storage. The first and second hinge members
(1560, 1570) further allow for the measuring device or tape 1500 to accommodate 90 degree
angles during measuring of various body vessels and/or lumens.

[0085] FIGS. 16A and 16B are photographs of an x-ray of a portion of a patient’s leg
having an inflatable balloon inserted into a vessel of the patient with two spheres of two
different measuring devices superimposed on to the vessel of the patient’s leg according to an
embodiment of the invention. As shown in FIG. 16A, which is a non-magnified image of the
portion of the patient’s leg, a six millimeter (mm) sphere 1610 of a first measuring device,

which is superimposed onto an inflated balloon 1600, is positioned next to a six millimeter
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(mm) sphere 1620 of a second measuring device. As shown in the image of FIG. 16A, each
of the six millimeter (mm) spheres (1610, 1620) are precise in size, despite any angle of the
x-ray, their image is achieved.

[0086] As shown in FIG. 16B, which is an x-ray image having both magnifications and
angulations by the x-ray machine, there is no impact (zero impact) on the actual size of the
six millimeter (mm) spheres (1610, 1620), as compared to the subject being measured by the
spheres (1610, 1620) (e.g., the inflated balloon 1600). Thus, as long as both objects (e.g., the
spheres (1610, 1620) and/or the inflated balloon 1600) are in the same x-ray field and the
same angulation field while obtaining images, there is no impact (zero impact) on the actual
size of the six millimeter (mm) spheres (1610, 1620).

[0087] FIG. 17 is a photograph of an x-ray of a portion of a patient’s leg having two
spheres of a pair of measuring devices superimposed on to a vessel of the patient’s leg
according to one embodiment of the invention. As shown in FIG. 17, a subject 1700 (e.g., a
patient’s leg) is provided, along with a first measuring sphere 1710 and a second measuring
sphere 1720. The first measuring sphere 1710, which is a six millimeter (mm) sphere
disposed on a first measuring device (or tape or ruler), is positioned near, but separated from
the second measuring sphere 1720, which is also a six millimeter (mm) sphere disposed on a
second measuring device (or tape or ruler). Thus, the first measuring sphere 1710 of a first
measuring device (or tape) and the second measuring sphere 1720 of a second measuring
device (or tape) have the same sphere size. The first measuring sphere 1710 and the second
measuring sphere 1720 are placed side-by-side for comparison, prior to introducing the study
subject (such as, e.g., an inflated balloon). Since the first measuring sphere 1710 is equal in

size to the second measuring sphere 1720, both the first measuring sphere 1710 and the
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second measuring sphere 1720 are viable options to measure the study subject (such as, e.g.,
a balloon that is inflated to six millimeters (mm) as in FIGS. 16A and 16B).

[0088] FIG. 18 is a photograph of an x-ray of a portion of a patient’s leg having an
inflatable balloon inserted into a vessel of the patient with a pair of spheres of a measuring
device superimposed on to the vessel of the patient’s leg according to one embodiment of the
invention. As shown in FIG. 18, a balloon 1800, which is inserted into a vessel of a patient, is
inflated to six millimeters (mm) at nominal pressure. A first measuring sphere 1810 is
superimposed on to the inflated balloon 1800, while a second measuring sphere 1820 is
located adjacent to the inflated balloon 1800 and the superimposed, first measuring sphere
1810. The first measuring sphere 1810 and the second measuring sphere 1820, which are
both six millimeters (mm) in size, allow for accurately determining if the balloon 1800 has
been inflated to the desired diameter (i.e., six millimeters (mm)).

[0089] FIGS. 19A-19E are photographs that illustrate a method of using a measuring
device (or tape) having at least one measuring sphere to achieve an equivalent diameter
between the sphere and an inflatable balloon inserted into a vessel of a patient according to
an embodiment of the invention. As shown in FIG. 19A, a measuring device 1900 is
provided that includes (i) a plurality of measurement marks 1940 for measuring a distance
and/or a length of, for example, a vessel, and (i1) at least one circular indicator (or sphere)
1950 for measuring a diameter of, for example, a lumen of a vessel. In the embodiment of
FIG. 19A, the circular indicator (or sphere) 1950 has a diameter of five millimeters (mm). In
FIG. 19B, a balloon 1960, which is to be inflated to five millimeters (mm), has been inserted
in a vessel of a patient and has been partially inflated. A portion of the balloon 1960 is fully

inflated to five millimeters (mm) and has reached its compatible diameter, which is apparent
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by the circular indicator (or sphere) 1950 of the measuring device 1900, which has a diameter
of five millimeters (mm), that has been superimposed on to this fully inflated portion of the
balloon 1960. A second circular indicator (or sphere) 1955 on a second measuring device is
positioned next to the circular indicator (or sphere) 1950 of the measuring device 1900 that
has been superimposed on to this fully inflated portion of the balloon 1960. However, as
shown in the image of FIG. 19B, a portion (I) of the balloon 1960 has not been fully inflated.
In FIG. 19C, another circular indicator (or sphere) 1970 of another measuring device is
superimposed onto the portion (I) of the balloon 1960 that has not been fully inflated. This
circular indicator (or sphere) 1970 has a diameter of three millimeters (mm). Thus, as is
apparent in the image of FIG. 19C, the portion (I) of the balloon 1960 that has not been fully
inflated has only a diameter of three millimeters (mm) given that it is equivalent in size to the
circular indicator (or sphere) 1970, which a diameter of three millimeters (mm), and is
superimposed on to this portion (I) of the balloon 1960 that has not been fully inflated. Thus,
the differential in the balloon diameter is determined by comparing both the circular indicator
(or sphere) 1950 of the measuring device 1900, which has a diameter of five millimeters
(mm), and the circular indicator (or sphere) 1970, which has a diameter of three millimeters
(mm), to the various portions of the partially inflated balloon 1960. Therefore, additional
pressure is required to change this portion (I) of the balloon 1960 that has not been fully
inflated from three millimeters (mm) to the desired five millimeters (mm).

[0090] In FIG. 19D, an almost completely inflated balloon 1960 is shown by
repositioning the circular indicator (or sphere) 1950 of the measuring device 1900 and the
second circular indicator (or sphere) 1955 on to this portion (I) of the balloon 1960 that was

previously only partially inflated. In this image of FIG. 19D, the second circular indicator (or
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sphere) 1955 is superimposed on to the portion (I) of the balloon 1960 that was previously
only partially inflated. As shown in FIG. 19D, this portion (I) of the balloon 1960 is almost
equivalent in size to the second circular indicator (or sphere) 1955 that is superimposed on to
this portion (I) of the balloon 1960. Since the second circular indicator (or sphere) 1955 is a
five millimeter (mm) sphere, it is apparent that this portion (I) of the balloon 1960 that was
previously only partially inflated, is almost fully inflated, i.e., to five millimeters (mm) in
diameter.

[0091] In FIG. 19E, a completely inflated balloon 1960 is shown by again positioning the
circular indicator (or sphere) 1950 of the measuring device 1900 and the second circular
indicator (or sphere) 1955 on to this portion (I) of the balloon 1960 that was previously only
partially inflated. In this image of FIG. 19E, the circular indicator (or sphere) 1950 of the
measuring device 1900 is superimposed on to the portion (I) of the balloon 1960 that was
previously only partially inflated. As shown in FIG. 19E, this portion (I) of the balloon 1960
is now equivalent in size to the circular indicator (or sphere) 1950 of the measuring device
1900 that is superimposed on to this portion (I) of the balloon 1960. Since the circular
indicator (or sphere) 1950 of the measuring device 1900 is a five millimeter (mm) sphere, it
is apparent that this portion (I) of the balloon 1960 (i.e., the target area) that was previously
only partially inflated, is completely inflated, i.e., to five millimeters (mm) in diameter. Thus,
as shown in FIG. 19E, the final result has been achieved of completely inflating the balloon
1960 to its compatible diameter of five millimeters (mm). This final result has been easily
visualized by the aid of the circular indicators (or spheres) (1950, 1955), which each have a
diameter of five millimeters (mm), and a compared to the balloon 1960, which now has an

equivalent diameter to these circular indicators (or spheres) (1950, 1955). Thus, according to
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the embodiment of FIGS. 19A-19E, the proper use of a measuring device of the invention is
illustrated using a measuring device (or tape) 1900 and one or more circular indicators (or
spheres) (1950, 1955) to thereby yield an equivalent diameter between the five millimeter
(mm) circular indicators (or spheres) (1950, 1955) and the inflated balloon 1960.

[0092] FIGS. 20A and 20B are photographs of an inflatable balloon in comparison to a
measuring device having measurement marks and at least one circular indicator (or sphere)
according to an embodiment of the invention. As shown in FIGS. 20A and 20B, a measuring
device 2000 is provided that includes (i) a plurality of measurement marks 2040 for
measuring a distance and/or a length of, for example, a vessel, and (i) at least one circular
indicator (or sphere) 2050 for measuring a diameter of, for example, a lumen of a vessel.
Also shown in FIGS. 20A and 20B is an inflated balloon 2060, which has been inflated with
contrast material and visualized under fluoroscopy. Thus, as shown in FIG. 20A (as well as
FIG. 20B, which is an enlarged version of FIG. 20A), the circular indicator (or sphere) 2050,
which is radiopaque, can be visualized under fluoroscopy and gives the same appearance as
contrast color when seen by fluoroscopy. Accordingly, the contrast filled balloon 2060,
which contains a contrast material, has the same or a very similar appearance to the circular
indicator (or sphere) 2050, which does not contain contrast material, which allows for a
comparison between the contrast filled balloon 2060 and the circular indicator (or sphere)
2050 very compatible and/or easily visualized.

[0093] FIG. 21 illustrates an example of vessels of a human patient that can be measured
by a measuring device according to an embodiment of the invention. For example, as shown
in FIG. 21, a front portion of a human body is illustrated with the various vessels and their

associated body parts of this front portion of the human body also being illustrated (i.e., the
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anterior superior iliac spine (ASIS), the inguinal ligament (IL), the adductor hiatus (AH), the
adductor magnus (AM), and the vastus medialis (VM)). The various vessels of this front
portion of a human body that is illustrated in FIG. 21 can be measured by positioning the
measuring devices of the invention as described herein in various locations (see, e.g., FIGS.
22B and 22D). Thus, the measuring devices of the invention as described herein allow for
measuring numerous different vessels of a human patient in a more efficient and accurate
manner.

[0094] FIGS. 22A-22D are photographs that depict various measuring devices that can be
placed on various body parts of a human patient according to embodiments of the invention.
For example, as shown in FIG. 22A, a plurality of measuring devices (2200, 2210, 2220,
2230) are illustrated that can be positioned along the front upper leg, the front lower leg (or
shin), the foot, and the back lower leg (or calf) of the human patient. In the embodiment of
FIG. 22A, the measuring device 2220 positioned along the back lower leg (or calf) can
include an indentation or groove that allows for it to be angled along the ankle and/or foot
portion of the human patient.

[0095] In the embodiment of FIG. 22B, a first measuring device 2300 is illustrated that
can be positioned in a spiral manner around the breast area of a human patient, while a
second measuring device 2310 is illustrated that can be positioned along the arm of a human
patient and a third measuring device 2320, which is in the form of a y-shaped measuring
device 2320, is illustrated that can be positioned along a front portion of the human patient
(see also, e.g., FIG. 21). In the embodiment of FIG. 22B, the first measuring device 2300,

which can be positioned in a spiral manner around the breast area of a human patient, can
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include one or more circular indicators (or spheres) 2305 that allow for measuring, e.g., a
vessel, a lumen, a lesion, and/or a mass within the breast area.

[0096] In the embodiment of FIG. 22C, a plurality of measuring devices (2400, 2410,
2420, 2430, 2440, 2450, 2460) are illustrated that can be positioned on various body parts of
the human patient. For example, a first measuring device 2400 is illustrated that is positioned
along a front area or abdominal region of the human patient. A second measuring device
2410 is illustrated that is positioned along an arm of the human patient. A third measuring
device 2420 is illustrated that is positioned along a front upper leg portion (or thigh) of the
human patient. A fourth measuring device 2430 is illustrated that is positioned along a front
lower leg portion (or calf and knee) of the human patient. A fifth measuring device 2440 is
illustrated that is positioned along a foot portion of the human patient. A sixth measuring
device 2450 is illustrated that is positioned along a lower side leg portion (or calf) to the knee
of the human patient. A seventh measuring device 2460 is illustrated that is positioned along
a knee and an upper leg portion (or thigh) of the human patient. In the embodiment of FIG.
22D, a first measuring device 2500 is positioned along an arm of the human patient, while a
second measuring device 2510, which is a y-shaped measuring device 2510 having an upper
loop portion, is positioned along a chest area and an abdominal region of the human patient,
and a third measuring device 2520 is positioned along a front upper leg portion (or thigh) of
the human patient. Thus, as shown in FIGS. 22A-22D, a plurality of measurement devices of
the invention as described herein can be positioned on to numerous regions and/or areas of
the human patient and in various configurations in order to measure, e.g., certain vessels,

lumens, lesions, and/or masses that are necessary for certain medical procedures.
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[0097] Although the embodiments described above disclose and illustrate the positioning
of the measuring device(s) on various leg and/or foot portions of a patient, the measuring
device(s) can be positioned on all extremities (e.g., arms and legs) and any area of the body
where (1) a vessel is to be treated, including, e.g., with a balloon for expansion of the vessel,
and/or (ii) arteries and/or veins are provided, and in which a vessel/lesion/lumen/mass length
measurement is required and/or a vessel/lumen/mass diameter measurement is required. For
example, the measuring device(s) can be positioned on the neck (e.g., carotid arteries) and/or
the torso (e.g., renal arteries, mesenteric arteries, aortic artery, iliac arteries and the entire
venous system).

[0098] In accordance with the principles of the invention, a unique measuring device
with one or more measuring tapes is provided that can be used to simultaneously evaluate
multiple circulatory distributions of various arteries, including, e.g., the tibial pedal arteries,
which is usually referred to as anterior and posterior circulations as well as plantar and dorsal
circulation. Moreover, according to aspects of the invention, a measuring device having one
or more measuring tapes is provided that helps to measure and to diagnose various lesion
locations and/or diameters, including, e.g., the pedal loop.

[0099] In accordance with the principles of the invention, a unique measuring device is
provided that provides both (i) rigidity and strength that allows for substantially straight and
extremely accurate measurements of distances and/or lengths of various body parts,
including, e.g., vessels, and (i1) flexibility that allows for bending and/or curving of the
device to accommodate the various curves and variations of the body. Moreover, according

to an embodiment, the unique measuring device includes rigidity, strength, and flexibility,
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while eliminating the foreshortening of previous measurement tapes or devices known in the
art.

[00100] Further aspects of the present disclosure are provided by the subject matter of the
following clauses.

[00101] A measuring device comprising one or more measurement tapes having (i) a
plurality of measurement marks for measuring a distance and/or a length of a vessel and (ii) a
plurality of circular indicators for measuring a diameter of a lumen of the vessel.

[00102] The measuring device of any preceding clause, wherein each measurement mark
of the plurality of measurement marks is positioned the same distance from an adjacent
measurement mark of the plurality of measurement marks.

[00103] The measuring device of any preceding clause, wherein each measurement mark
of the plurality of measurement marks is positioned 5 centimeters from an adjacent
measurement mark of the plurality of measurement marks.

[00104] The measuring device of any preceding clause, wherein each measurement mark
of the plurality of measurement marks is positioned 1 centimeter from an adjacent
measurement mark of the plurality of measurement marks.

[00105] The measuring device of any preceding clause, wherein each measurement mark
of the plurality of measurement marks comprises a number.

[00106] The measuring device of any preceding clause, wherein a plurality of sub-markers
is positioned between each measurement mark of the plurality of measurement marks.

[00107] The measuring device of any preceding clause, wherein each sub-marker of the
plurality of sub-markers is positioned the same distance from an adjacent sub-marker of the

plurality of sub-markers.
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[00108] The measuring device of any preceding clause, wherein each sub-marker of the
plurality of sub-markers is positioned 1 centimeter from an adjacent sub-marker of the
plurality of sub-markers.

[00109] The measuring device of any preceding clause, wherein the measuring device
comprises at least two measurement tapes that comprise mirror images of each other.

[00110] The measuring device of any preceding clause, wherein the measuring device
comprises at least two measurement tapes that are positioned parallel to each other.

[00111] The measuring device of any preceding clause, wherein the measuring device
comprises at least two measurement tapes that are connected via one or more straps.

[00112] The measuring device of any preceding clause, wherein the one or more straps
further comprise a plurality of measurement marks.

[00113] The measuring device of any preceding clause, wherein the measuring device
comprises at least two measurement tapes in the form of a y-shape with (i) the at least two
measurement tapes being positioned parallel to each other along a first length, and (i) the at
least two measurement tapes diverging at an angle with respect to each other along a second
length to form the y-shape.

[00114] The measuring device of any preceding clause, wherein the measuring device
comprises at least one measurement tape having (i) a first portion that is straight and (ii) a
second portion that is at an angle relative to the first portion.

[00115] The measuring device of any preceding clause, wherein the measuring device
further includes an indicator portion that is configured to enhance an angulation of the

measuring device.
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[00116] The measuring device of any preceding clause, wherein the measuring device
comprises at least one measurement tape that is 70 cm in length.

[00117] The measuring device of any preceding clause, wherein the plurality of circular
indicators for measuring a diameter of a lumen are differing sizes from each other.

[00118] The measuring device of any preceding clause, wherein the plurality of circular
indicators comprise differing sizes that include two or more of (i) a 2 mm diameter circle, (i)
a 2.5 mm diameter circle, (ii1) a 3 mm diameter circle, (iv) a 3.5 mm diameter circle, (v) a 4
mm diameter circle, (vi) a 5 mm diameter circle, (vii) a 5.5 mm diameter circle, (viii) a 6 mm
diameter circle, (ix) a 6.5 mm diameter circle, (x) a 7 mm diameter circle, and (xi1) an 8 mm
diameter circle.

[00119] The measuring device of any preceding clause, wherein the plurality of circular
indicators for measuring a diameter of a lumen comprise radiopaque markers.

[00120] A method of measuring at least one of (i) a distance and/or a length of a vessel
and (i1) a diameter of a lumen of a vessel that includes (a) providing a measuring device
comprising one or more measurement tapes having (i) a plurality of measurement marks for
measuring the distance and/or the length of the vessel and (ii) a plurality of circular
indicators for measuring the diameter of the lumen of the vessel, (b) positioning the
measuring device on a body part of a patient, and (c) measuring the at least one of (i) a
distance and/or a length of the vessel and (i1) a diameter of a lumen of the vessel.

[00121] The method of any preceding clause, wherein the measuring device comprises at
least one measurement tape, and the method includes positioning the at least one
measurement tape along a thigh of a patient to measure a vessel within the thigh of the

patient.
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[00122] The method of any preceding clause, wherein the measuring device comprises at
least two measurement tapes, and the method includes positioning (1) a first measurement
tape of the at least two measurement tapes along a calf of a patient, and (i1) a second
measurement tape of the at least two measurement tapes along a shin of a patient.

[00123] The method of any preceding clause, wherein the method further includes
positioning (1) a portion of the first measurement tape of the at least two measurement tapes
along a bottom or plantar portion of a foot of the patient, and (ii) a portion of the second
measurement tape of the at least two measurement tapes along a top or dorsal portion of the
foot of the patient.

[00124] A measuring device comprising at least one measurement tape having (i) a
plurality of measurement marks for measuring a distance and/or a length of a vessel and (ii) a
plurality of cylindrical elements that each house a measuring sphere for measuring a diameter
of a lumen of the vessel.

[00125] The measuring device of any preceding clause, wherein each measuring sphere is
embedded within a respective cylindrical element of the plurality of cylindrical elements via
a filling material.

[00126] The measuring device of any preceding clause, wherein each measuring sphere
housed within a respective cylindrical element of the plurality of cylindrical elements
decreases in size from a distal end to a proximal end of the measuring device.

[00127] The measuring device of any preceding clause, wherein the measuring device
further comprises one or more indentations disposed along the at least one measurement tape

that allow for folding of the measuring device.
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[00128] The measuring device of any preceding clause, wherein each cylindrical element
of the plurality of cylindrical elements is positioned a certain distance from another
cylindrical element of the plurality of cylindrical elements.

[00129] The measuring device of any preceding clause, wherein each cylindrical element
of the plurality of cylindrical elements is positioned a distance of 50 mm to 100 mm from
another cylindrical element of the plurality of cylindrical elements.

[00130] The measuring device of any preceding clause, wherein each cylindrical element
of the plurality of cylindrical elements is positioned a distance of 50 mm to 75 mm from
another cylindrical element of the plurality of cylindrical elements.

[00131] The measuring device of any preceding clause, wherein the measuring device
further comprises one or more hinge members to allow for the measuring device to be folded
during shipping and/or storage.

[00132] A measuring device comprising at least one measurement tape having at least one
measuring sphere, wherein the at least one measuring sphere comprises a radiopaque material
that allows for visualizing the at least one measuring sphere under x-ray at any angle.

[00133] The measuring device of any preceding clause, wherein the at least one measuring
sphere is configured to measure at least one of (i) a vessel, (i1) a lumen, (iii) a mass, (iv) an
inserted balloon, or (v) a combination of (1), (i), (ii1), or (iv).

[00134] Only exemplary embodiments of the present invention and but a few examples of
its versatility are shown and described in the present disclosure. It is to be understood that the
present invention is capable of use in various other combinations and environments and is
capable of changes or modifications within the scope of the inventive concept as expressed

herein.
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[00135] Although the foregoing description is directed to the preferred embodiments of
the invention, it is noted that other variations and modifications will be apparent to those
skilled in the art, and may be made without departing from the spirit or scope of the
invention. Moreover, features described in connection with one embodiment of the invention

may be used in conjunction with other embodiments, even if not explicitly stated above.
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CLAIMS

1. A measuring device comprising one or more measurement tapes having (i)
a plurality of measurement marks for measuring one or more of a distance and a length of a

vessel and (ii) a plurality of circular indicators for measuring a diameter of a lumen of the vessel.

2. The measuring device according to claim 1, wherein each measurement
mark of the plurality of measurement marks is positioned the same distance from an adjacent

measurement mark of the plurality of measurement marks.

3. The measuring device according to claim 2, wherein each measurement
mark of the plurality of measurement marks is positioned 5 centimeters from an adjacent

measurement mark of the plurality of measurement marks.

4. The measuring device according to claim 2, wherein each measurement
mark of the plurality of measurement marks is positioned 1 centimeter from an adjacent

measurement mark of the plurality of measurement marks.

5. The measuring device according to claim 1, wherein each measurement

mark of the plurality of measurement marks comprises a number.

6. The measuring device according to claim 1, further comprising a plurality
of sub-markers positioned between each measurement mark of the plurality of measurement

marks.
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7. The measuring device according to claim 6, wherein each sub-marker of
the plurality of sub-markers is positioned the same distance from an adjacent sub-marker of the

plurality of sub-markers.

8. The measuring device according to claim 7, wherein each sub-marker of

the plurality of sub-markers is positioned 1 centimeter from an adjacent sub-marker of the

plurality of sub-markers.

0. The measuring device according to claim 1, wherein the measurement

device comprises at least two measurement tapes that comprise mirror images of each other.

10.  The measuring device according to claim 1, wherein the measurement

device comprises at least two measurement tapes that are positioned parallel to each other.

11.  The measuring device according to claim 1, wherein the measurement

device comprises at least two measurement tapes that are connected via one or more straps.

12.  The measuring device according to claim 11, wherein the one or more

straps further comprise a plurality of measurement marks.

13. The measuring device according to claim 1, wherein the plurality of

circular indicators for measuring a diameter of a lumen are differing sizes from each other.
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14. The measuring device according to claim 13, wherein the plurality of
circular indicators comprise differing sizes that include two or more of (1) a 2 mm diameter
circle, (i1) a 2.5 mm diameter circle, (ii1) a 3 mm diameter circle, (iv) a 3.5 mm diameter circle,
(v) a4 mm diameter circle, (vi) a 5 mm diameter circle, (vii) a 5.5 mm diameter circle, (viii) a 6
mm diameter circle, (ix) a 6.5 mm diameter circle, (x) a 7 mm diameter circle, and (xi) an 8 mm

diameter circle.

15. The measuring device according to claim 1, wherein the plurality of

circular indicators for measuring a diameter of a lumen comprise radiopaque markers.

16. The measuring device according to claim 1, wherein the measuring device
comprises at least two measurement tapes in the form of a y-shape with (i) the at least two
measurement tapes being positioned parallel to each other along a first length, and (i) the at least
two measurement tapes diverging at an angle with respect to each other along a second length to

form the y-shape.

17. The measuring device according to claim 1, wherein the measuring device
comprises at least one measurement tape having (i) a first portion that is straight and (ii) a second

portion that is at an angle relative to the first portion.

18. The measuring device according to claim 17, wherein the measuring
device further includes an indicator portion that is configured to enhance an angulation of the

measuring device.

48



WO 2022/245847 PCT/US2022/029660

19.  The measuring device according to claim 1, wherein the measuring device

comprises at least one measurement tape that is 70 cm in length.

20. A method of measuring at least one of (1) one or more of a distance and a
length of a vessel and (i1) a diameter of a lumen of a vessel, the method comprising:

(a) providing a measuring device comprising one or more measurement
tapes having (1) a plurality of measurement marks for measuring the one or more of a distance
and a length of the vessel and (ii) a plurality of circular indicators for measuring the diameter of
the lumen of the vessel,

(b) positioning the measuring device on a body part of a patient; and

(c) measuring the at least one of (i) one or more of a distance and a length

of the vessel and (i1) a diameter of a lumen of the vessel.

21.  The method according to claim 20, wherein the measuring device
comprises at least one measurement tape, and the method includes positioning the at least one

measurement tape along a thigh of a patient to measure a vessel within the thigh of the patient.

22. The method according to claim 20, wherein the measuring device
comprises at least two measurement tapes, and the method includes positioning (1) a first
measurement tape of the at least two measurement tapes along a calf of a patient, and (i1) a

second measurement tape of the at least two measurement tapes along a shin of a patient.
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23.  The method according to claim 22, wherein the method further includes
positioning (i) a portion of the first measurement tape of the at least two measurement tapes
along a bottom or plantar portion of a foot of the patient, and (ii) a portion of the second
measurement tape of the at least two measurement tapes along a top or dorsal portion of the foot

of the patient.

24, A measuring device comprising at least one measurement tape having (i) a
plurality of measurement marks for measuring one or more of a distance and a length of a vessel
and (i1) a plurality of cylindrical elements that each house a measuring sphere for measuring a

diameter of a lumen of the vessel.

25. The measuring device according to claim 24, wherein each measuring
sphere is embedded within a respective cylindrical element of the plurality of cylindrical

elements via a filling material.

26. The measuring device according to claim 24, wherein each measuring
sphere housed within a respective cylindrical element of the plurality of cylindrical elements

decreases in size from a distal end to a proximal end of the measuring device.

27. The measuring device according to claim 24, wherein the measuring

device further comprises one or more indentations disposed along the at least one measurement

tape that allow for folding of the measuring device.
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28. The measuring device according to claim 24, wherein each cylindrical
element of the plurality of cylindrical elements is positioned a certain distance from another

cylindrical element of the plurality of cylindrical elements.

29. The measuring device according to claim 28, wherein each cylindrical
element of the plurality of cylindrical elements is positioned a distance of 50 mm to 100 mm

from another cylindrical element of the plurality of cylindrical elements.

30. The measuring device according to claim 28, wherein each cylindrical
element of the plurality of cylindrical elements is positioned a distance of 50 mm to 75 mm from

another cylindrical element of the plurality of cylindrical elements.

31 The measuring device according to claim 24, wherein the measuring
device further comprises one or more hinge members to allow for the measuring device to be

folded during at least one of shipping and storage.

32. A measuring device comprising at least one measurement tape having at
least one measuring sphere, wherein the at least one measuring sphere comprises a radiopaque

material that allows for visualizing the at least one measuring sphere under x-ray at any angle.

33.  The measuring device according to claim 32, wherein the at least one
measuring sphere is configured to measure at least one of (i) a vessel, (ii) a lumen, (iii) a mass,

(iv) an inserted balloon, or (v) a combination of (i), (i), (iii), or (iv).
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