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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates generally to
medical instruments and medical imaging, and more
particularly to, an apparatus to provide percutaneous
images to assist in performing an accurate tissue biopsy
in which nuclear medicine tracer uptake is localized us-
ing a radionuclide detector, and then an ultrasound
probe is used to obtain anatomical ultrasound images.
[0002] In breast cancer patients, the lymph node is a
very common site of secondary tumor formation. Eval-
uation of the lymph node in the ipsilateral side of the
patient is used as an early monitor of metastasis. Many
patients being treated for breast cancer undergo "axil-
lary dissection" to examine the lymph nodes. Because
of their small size and diffuse distribution however, ax-
illary dissection is surgically difficult and often physically
traumatic for the patient. That is, one of the most com-
mon side effects after a patient undergoes breast cancer
surgery is "lymphedema," which causes painful, and of-
ten permanent, swelling in the arm on the side of the
surgery. Lymphedema results from the removal of the
10-12 lymph nodes nearest the breast. In the past, these
lymph nodes were surgically removed to check for the
spread of the tumor.
[0003] More recently, a technique has been employed
called sentinel node biopsy. In this procedure, a small
amount of radioactive dye is injected near the tumor.
The blood stream leaving the tumor will carry any me-
tastasizing cells to the first lymph node downstream. A
radionuclide device, much like a Geiger counter, is then
used to locate the node nearest the tumor, which is
known as the sentinel lymph node, by monitoring tracer
uptake. The sentinel lymph node can then be removed
and tested. If the sentinel lymph node is clear of cancer-
ous tissue, no other nodes need to be removed. This
procedure has resulted in the avoidance of the removal
of all the lymph nodes in approximately two-thirds of
women who have had breast cancer surgery. However,
the outcome of this procedure and the effects to the pa-
tient, are largely dependent upon the palpation skills of
the surgeon. The detection of the sentinel node by the
Geiger counter-type device helps guide the surgeon, but
is anatomically imprecise. Therefore, accurately locat-
ing the sentinel lymph nodes is critical in performing
such a procedure to eliminate the chances of lymphe-
dema and to make the procedure as non-invasive as
possible. However, even with the use of the existing ra-
dionuclide, probe, when a surgeon performs this proce-
dure, it is still an open surgical procedure, and therefore
more invasive than may be necessary.
[0004] A related method is described in U.S. Patent
4,781,198 to Kanabrocki, which describes devices and
methods for assisting in the location of a biopsy needle
within the body of a living being by providing radioactive
material on the needle, and providing a radionuclide de-

tector ouside the body so that the location of the needle
may be determined.
[0005] It would therefore be desirable to have an ap-
paratus capable af accurately tracking tracer uptake and
determining the depth of maximum tracer uptake, and
once the maximum tracer uptake depth is determined,
imaging anatomical structure so that a tissue biopsy can
be performed as non-invasively as possible.

SUMMARY OF THE INVENTION

[0006] The present invention relates to an instrument
used in a method of providing percutaneous images to
assist in performing an accurate tissue biopsy and a sys-
tem to locate nuclear medicine tracer uptake within a
living being, that overcomes the aforementioned prob-
lems.
[0007] The present invention includes a medical in-
strument that combines an ultrasound probe with a fo-
cusing radionuclide detector that is capable of detecting
the depth of tracer uptake to perform ultrasound-guided
percutaneous tissue biopsy. The area of maximum trac-
er uptake is localized by the medical instrument and the
depth of the maximum tracer uptake is determined. The
resulting image displays the radioactivity detected by
the radionuclide detector as a colored representation on
a typical grayscale ultrasound image. The color overlay
can be either completely shut off, or faded, so that the
radiologist or surgeon can perform the ultrasound-guid-
ed core biopsy using existing ultrasound biopsy soft-
ware. Such software superimposes a white line, repre-
senting the expected needle track, on the ultrasound im-
age to plan the approach to avoid vital structure and min-
imize the invasiveness of the procedure.
[0008] Therefore, in accordance with one aspect of
the invention, a medical instrument is disclosed having
an ultrasound probe capable of percutaneous detection
of anatomical structure within a living being, and a radi-
onuclide detector capable of detecting depth of tracer
uptake within the living being. The radionuclide detector
is coupled to, and in operable association with, the ul-
trasound probe such that at least one of the radionuclide
detector and the ultrasound probe is pivotally moveable
with respect to the other. In order to determine depth of
tracer uptake, a fan array of radionuclide detectors can
be used in which each of the radionuclide detectors in
the fan array are pivotal with respect to one another so
that a line of sight extending from each of the radionu-
clide detectors intersect at a moveable focal point. Al-
ternately, a pair of radionuclide detectors can be ar-
ranged on either side of the ultrasound probe with a line
of sight from each radionuclide detector converging at
a moveable focal point. The moveable focal point is
used to determine the precise point of maximum radio-
activity.
[0009] In accordance with one aspect of the invention,
the provision of percutaneous images to assist in per-
forming an accurate tissue biopsy includes localizing ra-
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dioactivity within a portion of a living being by passing a
radionuclide detector across a surface of the living being
and then imaging anatomical structure within the portion
of the living being with a probe on the surface of the
living being about the localized radioactivity. This also
includes superimposing an image representation of the
localized radioactivity with an image of the anatomical
structure about the localized radioactivity.
[0010] In accordance with yet another aspect of the
invention, a system is disclosed to locate nuclear med-
icine tracer uptake within a living being. The system in-
cludes a medical instrument having an ultrasound probe
producing anatomical structure detection signals and a
radionuclide detector producing nuclear detection sig-
nals. The radionuclide detector is pivotally connected to
the ultrasound probe such that a line of sight from the
ultrasound probe and a line of sight from the radionu-
clide detector converge at a focal point. The focal point
is adjustable to determine a depth of tracer uptake in an
anatomical structure. An interface unit is provided to in-
tegrate the anatomical structure detection signals with
the nuclear medicine detection signals to provide a gray-
scale ultrasound image superimposed with a color im-
age indicative of tracer uptake. A display is provided to
receive the integrated anatomical structure detection
signals and nuclear medicine detection signals to dis-
play the superimposed grayscale ultrasound image and
color image.
[0011] By combining an ultrasound imaging and radi-
onuclide detection imaging, in real time, a core tissue
biopsy can be done under ultrasound visualization by a
radiologist, rather than a surgeon, which would lower
cost of the procedure while at the same time lessening
the physical impact on the patient compared to axillary
dissection because the exact depth of the tracer uptake
can be determined. One particular application of the
present invention includes locating the sentinel lymph
node in a breast cancer patient in which the sentinel
lymph node can be located precisely by radionuclide im-
aging and then ultrasound imaging can be added to per-
form the tissue biopsy. Such a percutaneous biopsy
would be less invasive than the aforementioned radio-
nuclide probe procedure, and although complications
associated with the radionuclide probe procedure are
relatively low, with this percutaneous approach, it is ex-
pected that the rate of complications would be further
reduced.
[0012] Furthermore, by converting sentinel lymph
node biopsy from a surgical to a radiological procedure,
it is believed that the cost of the procedure can be re-
duced, which may permit increased access to this pro-
cedure for more women. Finally, even if the surgeon and
patient decide that complete removal of the sentinel
lymph node is desired instead of ultrasound-guided core
biopsy, the localization method described herein can be
used to guide a marking needle and hookwire into the
sentinel lymph node. This is similar to the method used
to localize breast lesion. The surgeon can then follow

the wire directly to the lymph node, with a significant de-
crease in surgical dissection, resulting in decreased
morbidity.
[0013] Various other features, objects and advantag-
es of the present invention will be made apparent from
the following detailed description and the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The drawings illustrate the best mode present-
ly contemplated for carrying out the invention.
[0015] In the drawings:

Fig. 1 is a perspective view of a human patient un-
dergoing a procedure in accordance with and using
the present invention.
Fig. 2 is a front elevational view of one embodiment
of a medical instrument incorporating the present
invention.
Fig. 3 is a front elevational view of another embod-
iment of a medical instrument incorporating the
present invention.
Fig. 4 is a side elevational view of the medical in-
strument of Fig. 3 in a first exemplary position.
Fig. 5 is a side elevational view, similar to Fig. 4, in
a secondary exemplary position.
Fig. 6 is a detailed view of a portion of the medical
instrument of Fig. 3.
Fig. 7 is a block diagram of a system for use with
the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0016] Referring to Fig. 1, a medical imaging instru-
ment 10 is shown in use with a living being, such as a
human patient 12. In one embodiment, the medical in-
strument 10 of the present invention has an ultrasound
probe 14 and a pair of radionuclide detectors 16. The
medical instrument 10 is used in percutaneous detec-
tion of anatomical structure within the living being to de-
tect tracer uptake within the living being. The radionu-
clide detectors 16 are coupled to and are in operable
association with the ultrasound probe 14 such that the
radionuclide detectors 16 are pivotally moveable with
respect to the ultrasound probe 14. After a radioactive
agent and/or a dye is injected into patient 12 near a tu-
mor, the radionuclide detectors 16 are used to localize
radioactivity within an area of interest within patient 12.
Once the depth of tracer uptake is established by the
radionuclide detectors 16, the ultrasound probe 14 can
be used to create an image of the anatomical structure
within the localized area to then obtain a tissue biopsy
of the region of tracer uptake in a precise, accurate man-
ner.
[0017] Fig. 2 shows the medical instrument 10 of Fig.
1 positioned about a phantom body 12 and depicting the
pivotal movability of the radionuclide detectors 16 with
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respect to the ultrasound probe 14. The medical instru-
ment 10 has an articulation joint 18 connecting the ra-
dionuclide detectors 16 to the ultrasound probe 14 to
provide pivotal movement by varying distance or angle
C. The radionuclide detectors 16 are arranged about the
ultrasound probe 14 such that a line of sight 20 from
each radionuclide detector 16 converge at a focal point
22, together with a line of sight 24 from the ultrasound
probe 14. The radionuclide detectors 16 are pivotally
moveable to adjust a depth of the focal point 22. As
shown, when the medical instrument 10 is in a first po-
sition, as shown in solid lines and with the radionuclide
detectors 16 in close proximity to the ultrasound probe
14, the focal point 22 is at a first position, furthest from
the instrument 10. When the radionuclide detectors 16a
are adjusted outwardly, as shown in phantom, the focal
point 22a is adjusted closer to the medical instrument
10. In this manner, the depth of the tracer uptake can
be accurately indicated, as will be described in further
detail with reference to Fig. 6.
[0018] Referring now to Fig. 3, another embodiment
of a medical instrument 30 incorporating the present in-
vention is disclosed in which a single ultrasound probe
32 is coupled to a fan array 34 of radionuclide probes
36. This arrangement allows pivotal movement between
the ultrasound probe 32 and the fan array 34, as depict-
ed by the phantom radionuclide detectors 36a. In a sim-
ilar manner as that described with reference to the med-
ical instrument of Fig. 2, the medical instrument 30 of
Fig. 3 is able to focus the focal point 38 by a first adjust-
able angle A.
[0019] Fig. 4 shows a second adjustable angle B
formed by pivotally varying the radionuclide detectors
36. In this manner, a line of sight 42 extending from each
of the radionuclide detectors 36 intersect at the move-
able focal point 38. As depicted in Fig. 5, when the ad-
justable angle B is expanded such that the radionuclide
detectors 36 are pivotally moved further apart, the focal
point 38a is drawn closer to the fan array 34. In this man-
ner, this embodiment of the present invention provides
two variable angles, or articulation in two planes, where-
as the embodiment shown with reference to Fig. 2 pro-
vides articulation in a single plane, with a single adjust-
able angle. Various applications and implementations of
the present invention may dictate the preference of one
over the other, and it is believed that in certain applica-
tions, articulation in multiple planes may be advanta-
geous, such as to provide more precise localization. In
other applications, it is believed that a less complicated
instrument, with single plane articulation, would be de-
sired.
[0020] Fig. 6 shows a detailed portion of the instru-
ment of Fig. 3 for determining the depth D of the focal
point 38. As is a well known geometric relationship, the
depth D can be estimated fairly precisely by dividing the
distance x between the ultrasound probe 32 and the fan
array 34 by the angle A, in radians. This is true for both
the angle A of Fig. 3 and 6, or angle B of Figs. 4 and 5,

or angle C of Fig. 2.
[0021] Referring now to Fig. 7, a system 50 is dis-
closed to locate nuclear medicine tracer uptake within
a living being. The system 50 receives signals from the
previously described medical instrument 10, 30, which
has an ultrasound probe producing anatomical structure
detection signals and a radionuclide detector producing
nuclear medicine detection signals, wherein the radio-
nuclide detector is pivotally connected to the ultrasound
probe. A line of sight from the radionuclide detector con-
verges at a focal point with a line of sight from the ultra-
sound probe. The focal point is adjustable to determine
a depth of tracer uptake in the anatomical structure,
wherein the depth is determinable by adjusting the ra-
dionuclide detectors, as previously described. In oper-
ation, when using a fan array detector, a switch 52 is
placed into a central detector mode so that a radioactiv-
ity display 54 receives signals only from the central ra-
dionuclide detector 56. It is noted that display 54 can be
a visual display of radioactivity count rate or an auditory
output device in which audio frequency may be trans-
mitted directly proportional to the radioactivity count rate
or a combination of both can be used to provide visual
and audio cues to the radiologist that the detector 56 is
nearing the lesion. An operator then scans the body to
localize the radioactivity. Once the operator narrows
down the search to an area having the highest radioac-
tivity count rate, switch 52 is placed into a full detector
array mode in which the display 54 is connected to re-
ceive a sum of the signals from the fan array of radio-
nuclide detectors 58. As shown in Figs. 4 and 5, the an-
gle B is then varied so as to monitor count rate and move
the focal point to the area of maximum activity. The an-
gle B signal is then fed to a depth display 60 that displays
the depth location of the maximum radioactivity, prefer-
ably as a digital number.
[0022] After the depth of the radioactivity is located,
the fan array is canted away from the ultrasound probe
until the depth of the focal point matches the depth as
determined and displayed on the depth display 60. At
this time, the ultrasound probe is activated 62 and pro-
vides signals to an interface unit 64 which integrates the
signals from the ultrasound probe with the signals from
the radionuclide detector to produce a grayscale ultra-
sound image superimposed with a color image indica-
tive of tracer uptake on the ultrasound display 66.
[0023] Preferably, the interface unit 64 allows variable
superimposition from having no color image of the tracer
uptake with a complete grayscale ultrasound image, to
having a ghost-effect color image over the grayscale ul-
trasound image, and to a full color image over a full gray-
scale ultrasound image. This allows the operator to con-
trol display of tracer uptake over the ultrasound gray-
scale image. Alternatively, the color display could auto-
matically be switched on/off periodically to a momentar-
ily display only the grayscale ultrasound image, or a
switch can be provided to manually switch the color dis-
play representation on/off. This will allow an operator,
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such as a radiologist, to better see the anatomical struc-
ture associated with the radioactivity during the biopsy.
[0024] It is understood that the size of the colored
tracer uptake area will be established by design choice
and will be related to individual probe aperture and the
number of probes chosen. The more probes in the fan
array and the smaller the diameter of each probe aper-
ture, the more precise the medical instrument would be
in locating the source of radioactivity. Once the precise
location of the maximum radioactivity has been deter-
mined, the radionuclide detectors can be deactivated
and preexisting ultrasound biopsy software can be used
to superimpose a directional line, representing the ex-
pected needle track, on the ultrasound image for the bi-
opsy procedure. The radiologist or surgeon can then
plan the approach of the biopsy so as to avoid vital struc-
ture and greatly reduce any ill side effects from a biopsy.
[0025] Accordingly, the provision of percutaneous im-
ages to assist in performing an accurate tissue biopsy
includes localizing radioactivity within a portion of a liv-
ing being by passing a radionuclide detector across a
surface of the living being and then imaging anatomical
structure within the portion of the living being with a
probe on the surface of the living being about the local-
ized radioactivity. This also includes superimposing an
image of the anatomical structure about the localized
radioactivity with an image representation of the local-
ized radioactivity. The step of localizing radioactivity is
further defined to include first scanning a general area
to localize radioactivity, and then determining a depth of
the radioactivity from the surface using at least two ra-
dionuclide detectors arranged so that a line of sight from
each radionuclide detector converges at a focal point.
The depth is then determined by using well known tri-
angulation techniques. This method further includes dis-
playing the depth of the radioactivity from the surface,
preferably as a digital number, to assist a radiologist or
surgeon in performing a tissue biopsy.
[0026] In localizing the radioactivity, the method can
include using a central radionuclide detector centralized
within an array of radionuclide detectors to scan the gen-
eral area, and then using a sum output of each of the
radionuclide detectors in the array of radionuclide de-
tectors to determine the depth of the radioactivity. The
step of using each of the radionuclide detectors in the
array of detectors further includes varying an angle
formed by the array of radionuclide detectors in order to
adjust the focal point to the correct depth of the maxi-
mum radioactivity.
[0027] The step of imaging anatomical structure is fur-
ther defined as imaging anatomical structure using an
ultrasound probe pivotally mounted to the radionuclide
detector, and the step of superimposing an image, in-
cludes superimposing a grayscale ultrasound image
with a colored nuclear activity image. The method also
includes the step of providing a variable user control of
the colored nuclear activity image to allow a user to fo-
cus on the grayscale ultrasound image with or without

the colored nuclear activity image.

Claims

1. A medical instrument comprising a radionuclide de-
tector (16) capable of detecting depth of tracer up-
take within a living being, the medical instrument
being characterized in that the radionuclide detec-
tor (16) is coupled to, and in operable association
with, an ultrasound probe (14) capable of percuta-
neous detection of anatomical structure within the
living being, such that at least one of the radionu-
clide detector (16) and the ultrasound probe (14) is
pivotally moveable with respect to the other.

2. The instrument of claim 1 further comprising an ar-
ticulation joint (18) movably coupling the radionu-
clide detector (16) to the ultrasound probe (14).

3. The instrument of claim 1 further comprising a plu-
rality of radionuclide detectors (16) arranged in a
fan array and coupled to the ultrasound probe (14).

4. The instrument of claim 3 wherein the radionuclide
detectors (16) are pivotal with respect to one anoth-
er to form a first adjustable angle so that a detector
line of sight (20) extending from each of the plurality
of radionuclide detectors (16) intersect at a move-
able focal point (22), wherein the focal point (22) is
adjustable to localize nuclear activity of the tracer
uptake.

5. The instrument of claim 3 wherein the plurality of
radionuclide detectors (16) is pivotal with regard to
the ultrasound probe (14) to form a second adjust-
able angle so that the detector lines of sight (20)
extending from the fan array of radionuclide detec-
tors (16) intersect with a probe line of sight (24) from
the ultrasound probe (14) at the moveable focal
point (22).

6. The instrument of claim 1 further comprising a sec-
ond radionuclide detector (16), wherein each radi-
onuclide detector (16) is arranged about the ultra-
sound probe (14) such that a detector line of sight
(20) from each radionuclide detector (16) converg-
es at a focal point (22).

7. The instrument of claim 6 wherein the ultrasound
probe (14) has a probe line of sight (24) that con-
verges with the focal point (22) of the radionuclide
detectors (16) and wherein the radionuclide detec-
tors (16) are pivotally moveable to adjust a depth of
the focal point (22).

8. The instrument of claim 1 further comprising a radi-
oactivity output device (54) to receive radioactivity

7 8



EP 1 284 655 B1

6

5

10

15

20

25

30

35

40

45

50

55

intensity signals and provide a radioactivity count
rate indication.

9. The instrument of claim 1 further comprising a dis-
play unit (66) to display an ultrasound image of an-
atomical structure superimposed with a color image
of radioactivity of tracer uptake.

Patentansprüche

1. Ein medizinisches Instrument, das einen Radionu-
klid-Detektor (16) aufweist, der zum Ermitteln der
Tiefe der Tracer-Aufnahme in einem Lebewesen
geeignet ist, wobei das medizinische Instrument
dadurch gekennzeichnet ist, dass der Radionu-
klid-Detektor (16) so an einen Ultraschallprüfkopf
(14) und im betriebsbereiten Verbund mit dem Ul-
traschallprüfkopf (14), der zur perkutanen Detekti-
on anatomischer Strukturen in einem Lebewesen
geeignet ist, gekoppelt ist, dass wenigstens einer
der beiden von Radionuklid-Detektor (16) oder Ul-
traschallprüfkopf (14) in Bezug auf den anderen
drehbar beweglich ist.

2. Instrument gemäß Anspruch 1, das ferner eine Ge-
lenkverbindung (18) aufweist, die den Radionuklid-
Detektor (16) beweglich mit dem Ultraschallprüf-
kopf (14) verbindet.

3. Instrument gemäß Anspruch 1, das ferner eine
Mehrzahl von Radionuklid-Detektoren (16) auf-
weist, die in einem Fächerfeld angeordnet sind und
mit dem Ultraschallprüfkopf (14) verbunden sind.

4. Instrument gemäß Anspruch 3, wobei die Radionu-
klid-Detektoren (16) drehbar in Bezug zueinander
sind, um einen ersten einstellbaren Winkel zu bil-
den, so dass sich die Detektorsichtlinie (20), die
sich von jedem der Mehrzahl von Radionuklid-De-
tektoren (16) erstreckt, an einem beweglichen
Brennpunkt (22) kreuzt, wobei der Brennpunkt (22)
einstellbar ist, um die Nuklearaktivität der Tracer-
Aufnahme zu lokalisieren.

5. Instrument gemäß Anspruch 3, wobei die Mehrzahl
von Radionuklid-Detektoren (16) drehbar in Bezug
zu dem Ultraschallprüfkopf (14) ist, um einen zwei-
ten einstellbaren Winkel zu bilden, so dass sich die
Detektorsichtlinien (20), die sich von dem Fächer-
feld der Radionuklid-Detektoren (16) erstrecken,
mit einer Sondensichtlinie (24) von dem Ultraschall-
prüfkopf (14) in dem beweglichen Brennpunkt (22)
kreuzen.

6. Instrument gemäß Anspruch 1, das ferner einen
zweiten Radionuklid-Detektor (16) aufweist, wobei
jeder Radionuklid-Detektor (16) so um den Ultra-

schallprüfkopf (14) herum angeordnet ist, dass eine
Detektorsichtlinie (20) jedes Radionuklid-Detektors
(16) in einem Brennpunkt (22) zusammenläuft .

7. Instrument gemäß Anspruch 6, wobei der Ultra-
schallprüfkopf (14) eine Sondensichtlinie (24) auf-
weist, die mit dem Brennpunkt (22) der Radionuklid-
Detektoren (16) zusammenläuft, und wobei die Ra-
dionuklid-Detektoren (16) drehbar beweglich sind,
um die Tiefe des Brennpunkts (22) einzustellen.

8. Instrument gemäß Anspruch 1, das ferner eine Ra-
dioaktivitätsausgabeeinheit (54) aufweist, um Ra-
dioaktivitätsintensitätssignale zu empfangen und
eine Angabe der Radioaktivitätszählrate zu liefern.

9. Instrument gemäß Anspruch 1, das ferner eine An-
zeigeeinheit (66) aufweist, um ein Ultraschallbild
anatomischer Strukturen, das mit einer Farbabbil-
dung der Radioaktivität der Tracer-Aufnahme über-
lagert wird, darzustellen.

Revendications

1. Instrument médical comprenant un détecteur de ra-
dionucléide (16) capable de détecter la profondeur
d'absorption d'un traceur dans un être vivant, l'ins-
trument médical étant caractérisé en ce que le dé-
tecteur de radionucléide (16) est couplé à, et est en
association fonctionnelle avec une sonde à ultra-
sons (14) capable de détecter par voie percutanée
une structure anatomique dans l'être vivant, de sor-
te qu'au moins un du détecteur de radionucléide
(16) et de la sonde à ultrasons (14) puisse être dé-
placé en pivotement relativement à l'autre.

2. Instrument selon la revendication 1 comprenant en
outre une jonction d'articulation (18) couplant de
manière mobile le détecteur de radionucléide (16)
à la sonde à ultrasons (14).

3. Instrument selon la revendication 1 comprenant en
outre une pluralité de détecteurs de radionucléide
(16) arrangés en éventail et couplés à la sonde à
ultrasons (14).

4. Instrument selon la revendication 3 dans lequel les
détecteurs de radionucléide (16) peuvent pivoter
les uns par rapport aux autres pour former un pre-
mier angle ajustable de sorte qu'une ligne de visée
(20) de détecteur s'étendant depuis chacun de la
pluralité de détecteurs de radionucléide (16) croise
un foyer mobile (22), le foyer (22) pouvant être ajus-
té pour localiser l'activité nucléaire de l'absorption
du traceur.

5. Instrument selon la revendication 3 dans lequel la
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pluralité de détecteurs de radionucléide (16) peu-
vent pivoter par rapport à la sonde à ultrasons (14)
pour former un second angle ajustable de sorte que
les lignes de visée (20) de détecteur s'étendant de-
puis l'arrangement en éventail de détecteurs de ra-
dionucléide (16) croisent la ligne de visée (24) de
sonde depuis la sonde à ultrasons (14) au foyer mo-
bile (22).

6. Instrument selon la revendication 1 comprenant en
outre un second détecteur de radionucléide (16),
dans lequel chaque détecteur de radionucléide (16)
est arrangé autour de la sonde à ultrasons (14) de
sorte qu'une ligne de visée (20) de détecteur depuis
chaque détecteur de radionucléide (16) converge
vers un foyer (22).

7. Instrument selon la revendication 6 dans lequel la
sonde à ultrasons (14) a une ligne de visée (24) de
sonde qui converge avec le foyer (22) des détec-
teurs de radionucléide (16) et dans lequel les dé-
tecteurs de radionucléide (16) peuvent pivoter pour
ajuster une profondeur du foyer (22).

8. Instrument selon la revendication 1 comprenant en
outre un dispositif de sortie de radioactivité (54)
pour recevoir des signaux d'intensité de radioacti-
vité et fournir une indication de taux de comptage
de radioactivité.

9. Instrument selon la revendication 1 comprenant en
outre une unité d'affichage (66) pour afficher une
image d'ultrasons d'une structure anatomique su-
perposée à une image en couleur de radioactivité
d'absorption de traceur.
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本发明提供叠加的同时超声和核活动图像，以帮助对其中使用核活动来
定位可能的病理组织的任何过程进行准确的组织活检。该装置包括具有
至少一对放射性核素检测器（16）的医疗器械，所述放射性核素检测器
能够检测感兴趣区域内示踪剂摄取的深度（D），其可包括将前哨淋巴结
定位在乳腺癌患者体内。放射性核素检测器耦合到超声探头（14）并与
其可操作地关联，用于经皮检测关于最大示踪剂摄取区域的解剖结构。
放射性核素探测器和超声探头可枢转地连接。最大示踪剂吸收的深度可
以通过枢转移动放射性核素检测器来确定。
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