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(57) ABSTRACT

A disposable marker for use in preparation for medical
procedures. The marker is made of plastic or such similar
material that does not show up on an x-ray monitor. The
marker includes one or more metallic elements that have an
elongated aspect disposed in proximity to the marker tip. As
such, a clinician may introduce the marker into an x-ray field
and view it in space by following the metallic element an
X-ray monitor.
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MARKING DEVICE WITH METALLIC
ELEMENT FOR USE IN X-RAY GUIDED
SURGERY

FIELD OF THE INVENTION

[0001] The invention relates to the field of medical mark-
ers, more specifically to a marker having an integrated
metallic element which allows the marker to be visible
within an x-ray field.

BACKGROUND OF THE INVENTION

[0002] When performing x-ray guided surgery (such as
certain vascular surgeries), a surgeon inserts a line into an
artery or similar body site through a small incision in a
patient’s skin. Before making the incision, however, the
doctor must locate an incision point and then mark it.
[0003] In order to locate and mark the incision spot—the
following is done (in the current state of the art): A doctor
places a metallic device, such as a clamp, into the x-ray field.
Because metal shows up on an x-ray image, the doctor uses
the metallic device to determine where in space the device
is located in relation to the area of interest on the patient’s
x-ray image. The doctor watches the metallic device on the
x-ray monitor and uses it to identify an external area that is
appropriately positioned as an incision area. The doctor uses
the metallic device to make a “dimple” in the skin and then
removes the metallic device and marks the “dimple” with
ink using an appropriate marking device.

[0004] There is a need in the art for a disposable marking
device that is visible in an x-ray field—thereby allowing
clinicians to locate an area and mark it with a single device.
[0005] SUMMARY OF THE INVENTION

[0006] The invention is a disposable marking device that
has a metallic element embedded therewith. The combined
marker and metallic element allows a doctor to view the
marker on the x-ray monitor and then use it to make a mark
on a patient’s skin—dispensing with the need to first use a
metallic device (like a clamp) for purposes of orientation.
[0007] The marker housing is made of plastic such as
polypropylene, or any such similar material that does not
obstruct the passage of x-rays. The metallic element embed-
ded with the marker, on the other hand, does at least partially
obstruct the passage of the x-rays, and as such, it is visible
in an x-ray field. The inventive marker, thus, may be used to
both locate a puncture area (by visualizing the metallic
element in relation to a real time X-ray image) and to mark
a puncture area (by pressing the marking tip on the selected
puncture site).

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 is a schematic view of an x-ray field
showing the prior art method of locating an incision spot.

[0009] FIG. 2 shows a side view of a marker having a
series of metallic rings in the proximity of its marking tip
according to an embodiment of the invention.

[0010] FIG. 3 shows a side view of a marker having a
metallic bar disposed within the housing thereof according
to an embodiment of the invention.

[0011] FIG. 4 shows a side view of a marker having
radio-opaque material printed on the outside surface of the
housing thereof according to an embodiment of the inven-
tion.
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[0012] FIG. 5 shows a schematic view of an x-ray field
where the rings around the marker of FIG. 1 are visible in
the x-ray field according to an embodiment of the invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0013] Embodiments of the present invention will now be
described with reference to the above-identified Drawings.
However, the Drawings and the description herein of the
invention are not intended to limit the scope of the invention.
It will be understood that various modifications of the
present description of the invention are possible without
departing from the spirit of the invention. Also, features
described herein may be omitted, additional features may be
included, and/or features described herein may be combined
in a manner different from the specific combinations recited
herein, all without departing from the spirit of the invention.
[0014] As described, in the process of x-ray guided sur-
gery a surgeon needs to locate an area inside the human body
for medical intervention purposes and then tag a correspond-
ing site outside of the body for insertion of medical instru-
ments/devices. For example, a surgeon may need to localize
an artery of interest during cardiovascular surgery or he may
need to identify an external area in which to insert screws or
other orthopedic hardware with image guided assistance and
localization.

[0015] FIG. 1 shows a schematic view of the current
method of identifying a location for incision/insertion. As
shown, a metallic medical instrument such as a clamp 8 is
brought into the x-ray field and it is placed at a selected area
for insertion outside a patient’s body. Having identified an
external area for insertion—the clinician then uses a mark-
ing device to mark the identified location. As shown, sub-
sequent to marking the spot, a medical instrument such as a
needle or port 9 is inserted.

[0016] The invention set for the herein allows a physician
to introduce a marking device into the x-ray field and
visualize it in real time because of the metallic element
embedded or contained therein. Once a desired location is
identified, the surgeon need only mark the area using the
same device. As such, rather than performing two steps of 1)
placing a metallic device into the x-ray field and 2) removing
the metallic device and marking the spot—the current inven-
tion allows physicians to use a single marker that achieves
two purposes.

[0017] The inventive marking device is a felt marker or
marking pen having an outer housing and an inner ink
cartridge. The ink cartridge is a tubular core of absorbent
material impregnated with ink that is surrounded by a plastic
or such similar wrapping. The marker, thus, is relatively
inexpensive and suitable for one-time use. A specialized
metallic strip or radio-opaque indicia printed on the marker
allows the marker to remain inexpensive—yet partially
visible on an x-ray monitor.

[0018] In an embodiment of the invention, the marker
housing is made of plastic such as polypropylene, or any
such similar material that does not obstruct the passage of
x-rays. The metallic element embedded with or otherwise
attached to the marker, on the other hand, does obstruct the
passage of the x-rays, and as such, it is visible in an x-ray
field. In embodiments of the invention, the marking material
such as ink is carried on a core of material that is absorptive
to ink (or similar marking material) and it has a marking tip
formed of porous, pressed fibers such as felt of the like. The
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marking tip, thus, allows for the transfer of ink to a patient’s
skin by lightly contacting the skin with the marking tip. The
combination of a plastic marker and a specialized metallic
element allows for an inexpensive marker that can be used
to, both, locate a puncture site and mark the same, and that
is suitable for single use.

[0019] FIG.2 is a side view of a marking device according
to an embodiment of the invention. As shown, marking
device 10 has an outer casing or housing 12 similar to
conventional markers. Housing 12 has an outer surface and
an interior chamber which houses an ink cartridge. A mark-
ing tip 14 extending form the ink cartridge protrudes from
housing 12.

[0020] In an embodiment of the invention one or more
metallic rings are mounted to or embedded in the outer
casing of the marker. FIG. 2 shows a plurality of metallic
rings 16, 18, 20 mounted around the outer surface of the
marker casing 12—in an area that is proximate to the
marking tip 14. Metallic rings may be glued onto the marker
10 or embedded therein during manufacture. In use, the
metallic rings 16, 18, 20 show up in an x-ray field and a
doctor may, as such, move the marker 10 to a desired area
with reference to the anatomical x-ray image. Once a desired
location is found, the doctor need only press the marking tip
14 on the desired spot to make a mark thereon.

[0021] In apreferred embodiment of the invention, at least
three metallic rings are provided around the distal tip of a
marker—but more or fewer than three are within the teach-
ing of the invention. The rings are preferably spaced apart
and non-abutting. As such, the rings 16, 18, 20 in combi-
nation, have a longitudinal aspect which may be useful for
the purpose of orientation. That is, a plurality of rings spaced
over a segment of the marker allows a doctor to perceive the
orientation of the marker in space.

[0022] Preferably rings 16, 18, 20 are placed on a sloping
region of the marker (e.g. the sloping area bridging the
marking tip and the remainder of the housing). As such rings
are required to have three different sizes. That is, as shown,
ring 18 is larger than ring 16 because it is positioned on an
area of the marker having a larger diameter than the position
of ring 16—and the same is true for rings 20 and 18. As such,
when viewed on an x-ray monitor, three distinct rings are
visible. Because the rings become smaller as they get closer
to the marking tip—a user will be able to easily orient the
marker in order to mark a spot on a patient.

[0023] In another embodiment of the invention a metallic
bar, rod or similar elongated structure is provided either on
or within a marker. For example, FIG. 3 shows a schematic,
transparent view of a marker having a metallic rod disposed
therein. As shown, a metallic rod 24 (shown truncated) is
provided in the interior of the marker casing. Metallic rod 24
runs substantially parallel to the longitudinal axis of marker
22. In an embodiment of the invention, rod 24 may be
mounted to the cartridge 26 (shown truncated) or similar
insert that holds marking material. It will be understood by
one of ordinary skill in the art that metallic rod 24 may be
mounted in any of various areas within the inner casing of
the marker. For example, rod 24 may be mounted to the
inner wall of the casing or it may be embedded therein.
Alternatively, rod 24 may be mounted to the outer wall of the
marker. Preferably, rod 24 is positioned to be in close
proximity to the marking tip 28. In another embodiment of
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the invention, the outside surface of the ink cartridge 26 (or
a portion thereof) is made of metallic material or surrounded
by a metallic substance.

[0024] In another embodiment of the invention, the out-
side surface of a marker is printed with radio-opaque ink.
For example, FIG. 4 shows a side view of a marker having
a strip 30 of radio-opaque material printed thereon. The
radio opaque strip 30 shows up on an x-ray image and it
allows a doctor to identify an area of interest and mark the
same—as described above. Radio-opaque strip 30 may
extend over only a segment of the marker (e.g. a lower
section as shown), or it may extend across the entire length
of the marker housing. In one embodiment, radio-opaque
strip 30 is formed of a series of tape measure lines or ruler
lines. As such, a marker having such radio-opaque printed
indicia may function as, both, a marker and a ruler.

[0025] It will be understood that the metallic material
(either a rod, rings, or strip of radio-opaque printing—any of
which cause a “visible indication” to appear on an x-ray
screen) has an elongated aspect and is positioned in close
proximity to the marker tip. Alternatively, the metallic
material having an elongated aspect abuts or is continuous
with the marker tip. As such, in use, when a clinician views
the visible strip on the x-ray monitor—he/she will know that
the marking material is located close to or contiguous with
the lower aspect thereof.

[0026] It will be further understood that any of various
radiopaque or radiodense materials or combinations thereof
may be provided on or formed with the marker to cause a
“visible indication” to appear on an x-ray screen according
to different embodiments of the invention. For example, the
rod, rings or strip of radiopaque printing may be formed of
or provided with barium, iodine, or any of various
radiopaque polymer formulations. The term “radiopaque”
refers to any material or combinations of materials that is
able to obstruct a sufficient amount of radiation so as to
allow a “visible indication” to appear on an x-ray screen
using an x-ray source that is conventionally used for inter-
ventional procedures known in the art. It will be further
understood that the marker housing (and other parts thereof)
are formed of radiolucent materials. “Radiolucent materials”
refer to any of various materials or combinations thereof that
allow the passage of radiation from an x-ray source con-
ventionally used in interventional procedures known in the
art, such that radiolucent material is not visible or only
minimally visible on an x-ray screen. To the extent that
radiolucent materials may be minimally detectable on an
x-ray screen—the full boundaries of the material will not be
discernable and the radiopaque material will appear signifi-
cantly darker than the radiolucent material.

[0027] For example, FIG. 5 shows a marking device of
FIG. 2 deployed in an x-ray field 32. Marker 10 is shown
being held above an anatomical area displayed on an x-ray
screen. Rings 16, 18, 20 of marker 10 are visible in the field
(the rest of the marker in not visible on the x-ray monitor,
and it is shown in dashed lines for purposes of illustration
only). In use, a doctor or clinician may introduce the marker
into an x-ray field and visualize the strip or similar metallic
element having an elongated aspect. The doctor then
watches the visible strip on the x-ray monitor and moves the
marker in an area outside of the patient’s body relative to an
internal body area shown on the x-ray screen until an
insertion or puncture area is located. Once the anatomical
area of interest is selected—the user need only press the
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marking tip to the patient’s skin to transfer ink to the same.
That is, because the marking tip is disposed at the distal end
of the metallic material having an elongated aspect—it is
positioned for easy marking once an area of interest is
located.

[0028] In all embodiments, the inventive marking device
is made of plastic or such similar inexpensive material. The
marker is, thus, inexpensive and disposable, and it may be
included in a surgical package for single use.

[0029] In an embodiment of the invention, an inventive
marker has a retractable marking tip. For example, a metallic
strip, series of rings, radio-opaque printing or any such
similar metallic material having an elongated aspect is
provided on a marker having a spring-loaded ink cartridge
which retracts and extends outside a protective housing. In
use, a clinician may place the marker into the x-ray field with
the ink retracted in the housing and then deploy the marking
tip just prior to marking a puncture site.

[0030] In another embodiment of the invention, the inven-
tive marker is provided with a extendable structure that
allows a clinician to increase the length of the marker in
order to allow an operator to remain at a safe distance from
the x-ray source. For example, a marker may be provided
with a telescoping barrel or it may be formed with or
mounted on a foldable or collapsible structure. In use, a
clinician may extend the length of the marker and insert the
marking end into the x-ray field while being able to control
the position of the marker from outside the x-ray field,
thereby minimizing exposure to radiation.

[0031] Having described this invention with regard to
specific embodiments, it is to be understood that the descrip-
tion is not meant as a limitation since further modifications
and variations may be apparent or may suggest themselves
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to those skilled in the art. It is intended that the present
application cover all such modifications and variations.

1-13. (canceled)

14. A method of performing an x-ray guided interven-
tional procedure, comprising:

marking or locating a puncture site on a patient, said

method comprising the steps of: focusing an x-ray
generator on an external surface of a patient; radiating
x-rays on the external surface of the patient to form an
x-ray field; viewing anatomical features of the patient
on an X-ray monitor associated with the x-ray genera-
tor; introducing a marker having a marking tip into the
x-ray field, whereby the marker comprises a material
that does not obstruct the passage of radiant energy, and
whereby the marker further comprises a metallic ele-
ment having an elongated aspect disposed in proximity
to the marking tip; viewing the metallic element in said
x-ray field on the monitor;

moving the marker in relation to the anatomical features

displayed on the monitor; locating an area of interest on
the external surface of the patient; and pressing the
marking tip on said area of interest to transfer ink to the
area of interest or locating the area of interest; and
performing the interventional procedure on the patient.

15. The method of claim 14, wherein the interventional
procedure is vascular surgery.

16. The method of claim 14, wherein the interventional
procedure comprises inserting a line into an artery or body
site through a small incision, wherein the incision is at the
puncture site marked or located on the patient’s skin.

17. The method of claim 14, wherein the interventional
procedure is on a spinal column.
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