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This invention provides an ultrasonic guidance method of
subacromial bursa, which images subacromial bursa easily
under ultrasound through specific positioning with patient’s
another hand appropriately pushing the elbow joint and
allow needle insertion through near-end needle insertion
from long axis of supraspinatus tendon. Moreover, the bursal
fluid can be positional drained by the specific positioning
and ultrasonic detector is moved to a sagittal plane around
a greater tubercle of humerus for drawing bursal fluid
through near-end needle insertion. As a result, in the inven-
tion, it is to medially rotate greater tubercle of humerus as
possible to prevent lower margin of scapular bone from
blocking the imaging of subacromial bursa and to allow
SASD bursal fluid pooling near greater tubercle of humerus.
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Fig. 1
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Fig. 3
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Fig. 5
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Fig. 10
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Fig. 11



Patent Application Publication  Sep. 5,2019 Sheet 12 of 20  US 2019/0269382 Al

LOBARD

Fig. 12



Patent Application Publication  Sep. 5,2019 Sheet 13 0of 20  US 2019/0269382 Al

Fig. 13
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Fig. 14
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Fig. 15
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ULTRASONIC GUIDANCE OF
SUBACROMIAL BURSA

TECHNICAL FIELD

[0001] The present invention relates to an ultrasonic guid-
ance, and more particularly, to an ultrasonic guidance of
subacromial bursa.

BACKGROUND

[0002] Ultrasound guided injection subacromial-subdel-
toid bursa (SASD), or called as the subacromial bursa
overlying rotator cuff’ muscle and tendon (mainly supraspi-
natus tendon) is widely applied in recent years. The major
purpose of this technique is to draw the bursal fluid in
subacromial bursa or to inject analgesic drugs into subac-
romial bursa, which alleviates severe pain produced in
shoulders.

[0003] FIG. 1 is a structure diagram of subacromial bursa.
Referring to FIG. 1, the subacromial bursa 1 is between the
downside of scapular bone 2 and greater tubercle of the
humerus 3. In order to detect the position of subacromial
bursa 1, the doctor will ask the patient to put his/her hand in
a position that the patient’s ipsilateral hand is placed on the
closest hip, just like putting the money in your pocket, where
is known as modified Crass position. Referring to FIG. 2 and
FIG. 3, in modified Crass position, the position of subacro-
mial bursa 1 can be detected by a ultrasonic detector, then
drawing of the bursal fluid in subacromial bursa or drugs
injection can be processed.

[0004] However, modified Crass position used to detect
the position of subacromial bursa 1 for drawing or injection
has some problems in clinical cases listed as follows.
[0005] The subacromial bursa 1 tends to be blocked by
acromion or greater tubercle of the humerus 3, and it causes
the limitation of injecting angle, and is inclined to stab
greater tubercle of the humerus 3 by mistake.

[0006] During injection or drawing, needle insertion can
be divided into two types, near-end (cranial side) and
far-end. Referring to F1G. 4, as for a far-end needle insertion,
the convention detection method is known that the patient
needs to shrink his’her neck and the needle tip should be
turned upward for insertion. This posture makes both the
doctor and the patient feel uncomfortable. In addition, the
direction of far-end needle insertion is from bottom to top
which makes the range of angle limited (less than 10
degrees.) When the inserting direction of needle is blocked
by greater tubercle of the humerus 3, it is inclined to make
a mistake to touch the greater tubercle of the humerus 3 by
deeper insertion, or the needle may go into deltoid muscle
only caused by shallow insertion angle.

[0007] Referring to FIG. 5, the direction of near-end
(cranial side) needle insertion is from top to bottom. The
subacromial bursa 1 tends to be blocked by bones below
scapular bone 2, resulting in difficulties for needle insertion.
In this situation, the direction of needle insertion will
become steep which makes the needle uneasy to be imaged
by ultrasonic probe.

[0008] The method of modified Crass position makes both
the patient and the doctor feel uncomfortable and even tired
during ultrasound-guided needle injection.

[0009] FIG. 6 is an ultrasonic image of subacromial bursa
according to conventional modified Crass position method.
Referring to FIG. 6, the thickness of subacromial bursa is
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about 0.4 cm, and the bursal fluid may not be drawn because
of the incorrect data produced from ultrasonic images lead-
ing to no action in drawing fluids by the doctor using
conventional modified Crass position method. As a result,
since the fluid is not drained, the patient remains uncom-
fortable.

SUMMARY OF THE INVENTION

[0010] In summary, a conventional ultrasonic guidance
method of subacromial bursa has its flaws. Therefore, the
first purpose of this invention is to provide an ultrasonic
guidance and an injection method of subacromial bursa. In
this invention, a specific positioning is provided for keeping
the ultrasonic probe parallel with ultrasound device (sono-
graphic coronal plane) when ultrasonic probe is detecting or
displaying. Based on this method, it is most appropriate for
the doctor to insert needle and have subacromial bursa easily
imaged.

[0011] The second purpose of this invention is to provide
an ultrasonic guidance and injection method of subacromial
bursa. In this invention, a specific positioning is provided to
gather bursal fluid, and it is easy for the doctor to draw
bursal fluid from near-end (cranial side) via positional
drainage (pooling effect) of bursal fluid near the greater
tubercle of the humerus 3.

[0012] The third purpose of this invention is to provide an
ultrasonic guidance and injection method of subacromial
bursa. In this invention, during needle insertion, a specific
positioning can make humerus extremely medially rotate
180 degrees, (shoulder adduction plus forearm pronation)
and a space is produced. Only deltoid muscle is in this space
that makes needle insertion work smoothly. In addition,
subacromial bursa will not be blocked by scapular bone
lower margin, and subacromial bursa can be imaged easily.
[0013] To achieve the purposes, an ultrasonic guidance
method of subacromial bursa is provided, the method at least
comprises the following steps: (1) unfolding and extending
a hand; (2) facing the palm of hand downward and rotating
the hand toward abdomen; (3) holding the rotating side of
elbow of hand by another hand; (4) moving to a sagittal
plane around a greater tubercle of the humerus via a ultra-
sonic detector; and (5) imaging subacromial bursal in a
display through the ultrasonic detector for drawing bursal
fluid.

[0014] To achieve the purposes, an ultrasonic guidance
method of subacromial bursa is provided, the method at least
comprises the following steps: (1) unfolding and extending
a hand; (2) facing the palm of hand downward and rotating
the hand toward abdomen; (3) holding the rotating side of
elbow of hand by another hand; (4) moving to a sagittal
plane around a greater tubercle of the humerus via a ultra-
sonic detector; and (6) imaging subacromial bursal in a
display through the ultrasonic detector for drawing bursal
fluid; and (7) injecting through near-end (cranial side)
needle insertion from long axis of supraspinatus tendon.

[0015] The advantages of this invention are summarized
as follows:
[0016] Through the ultrasonic guidance of the specific

positioning, the patient does not need to shrink his/her neck
and the doctor does not bend over for detection. In other
words, both the patient and the doctor feel comfortable
under the ultrasonic detection and guidance of subacromial
bursa.
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[0017] When detecting the subacromial bursa via ultra-
sonic device, the specific positioning facilitates gathering of
bursal fluid. In addition, precise imaging of ultrasonic device
can help the doctor determine whether to draw bursal fluid
or not.

[0018] The subacromial bursa blocked by bones below
scapular bone can be avoided according to the specific
positioning. In this situation, injection through near-end
(cranial side) needle insertion from long axis of supraspi-
natus tendon has high accuracy which can be unrestrictedly
operated by the doctor.

[0019] The remedy aimed to calcifying tendinitis of the
supraspinatus tendon is effective in the invention. The
injection in subacromial bursa under the condition of sono-
graphic coronal plane enables the bursa to slightly stretch.
As the result, the injecting angle of needle tip can be
adjusted easily. Then, to and fro fenestration focusing on
calcifying target can be processed.

[0020] A detailed description is given in the following
embodiments with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The components, characteristics and advantages of
the present invention may be understood by the detailed
descriptions of the preferred embodiments outlined in the
specification and the drawings attached. Embodiments of the
invention are illustrated by way of example, and not by way
of limitation, in the figures of the accompanying drawings in
which like reference numerals refer to similar elements.
[0022] FIG.1is a structure diagram of subacromial bursa.
[0023] FIG. 2 is a schematic diagram of conventional
modified Crass position.

[0024] FIG. 3 is a demonstrative diagram of conventional
modified Crass position.

[0025] FIG. 4 is a far-end needle insertion view according
to conventional modified Crass position.

[0026] FIG. 5 is a near-end needle insertion view accord-
ing to conventional modified Crass position.

[0027] FIG. 6 is an ultrasonic image of subacromial bursa
according to conventional modified Crass position method.
[0028] FIG. 7 is an example of an ultrasonic guidance
method according to an embodiment of the invention.
[0029] FIG. 8 is an example of an ultrasonic guidance
method according to an embodiment of the invention.
[0030] FIG. 9 is an example of an ultrasonic guidance
method according to an embodiment of the invention.
[0031] FIG. 10 is a demonstrative diagram of an ultrasonic
guidance method according to an embodiment of the inven-
tion.

[0032] FIG. 11 is an ultrasonic image of ultrasonic guid-
ance method according to an embodiment of the invention.
[0033] FIG. 12 is an ultrasonic image of near-end needle
insertion in sagittal plane according to an embodiment of the
invention.

[0034] FIG. 13 is an ultrasonic image of drawing of fluid
according to an embodiment of the invention.

[0035] FIG. 14 is an ultrasonic image after drawing of
drawing of fluid according to an embodiment of the inven-
tion.

[0036] FIG. 15 is an example of inserting angle according
to an embodiment of the invention.

[0037] FIG. 16-20 are examples for ultrasound-guided
injection for calcifying tendonitis of supraspinatus tendon.
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DETAILED DESCRIPTION

[0038] Some preferred embodiments of the present inven-
tion will now be described in greater detail. However, it
should be recognized that the preferred embodiments of the
present invention are provided for illustration rather than
limiting the present invention. In addition, the present inven-
tion can be practiced in a wide range of other embodiments
besides those explicitly described, and the scope of the
present invention is not expressly limited except as specified
in the accompanying claims.

[0039] Referring to FIG. 7 to FIG. 11, the ultrasonic
guidance method of subacromial bursa 100 is illustrated
from step 110 to step 150 as follows.

[0040] FIG. 7 is an example of an ultrasonic guidance
method according to an embodiment of the invention to
show an unfolding state of patient’s hand. Referring to FIG.
7, in step 110, a hand A is unfolded and extended.

[0041] FIG. 8 is an example of an ultrasonic guidance
method according to an embodiment of the invention to
show a rotating state of patient’s arm. Referring to FIG. 8,
in step 120, the palm A1 of hand faces downward and the
arm of hand rotates toward abdomen.

[0042] FIG. 9 is an example of an ultrasonic guidance
method according to an embodiment of the invention for
showing the rotating side of elbow of hand is held by another
hand. Referring to FIG. 8, in step 130, the rotating side of
elbow (or elbow joint) of hand A is held by another hand B.
[0043] FIG. 10 is a demonstrative diagram of an ultrasonic
guidance method according to an embodiment of the inven-
tion. FIG. 11 is an ultrasonic image of ultrasonic guidance
method according to an embodiment of the invention. Refer-
ring to FIG. 10 and FIG. 11, in step 140, an ultrasonic
detector moves to a sagittal plane SP around a greater
tubercle of humerus 3.

[0044] Referring to FIG. 10 and FIG. 11, in step 150, a
subacromial bursal 1 is imaged in a display through the
ultrasonic detector for drawing bursal fluid.

[0045] Through step 100 to step 150, in one embodiment
shown in FIG. 10, both the doctor and the patient can keep
a normal sitting posture during the detection of subacromial
bursal 1. Due to the medial rotation (shoulder adduction plus
forearm pronation) of patient’s greater tubercle of humerus
3, the location of subacromial bursal 1 can be detected by an
ultrasonic device. Moreover, the specific positioning in the
invention enable bursal fluid to be gathered in the subacro-
mial bursal 1 (pooling effect.) Therefore, the subacromial
bursal 1 can be precisely imaged in a display through the
ultrasonic detection. The doctor can make a correct decision
to determine whether to draw the bursal fluid or not. In
general, the bursal fluid, less than 0.5 em, will not be drawn.
In the invention, the bursal fluid can be gathered and drawn.
[0046] In an embodiment, if it is inconvenient for the
patient to rotate the arm, an alternative is applied. First, the
hand A is extended, then rotate body of the patient toward
the arm. Finally, another hand B holds the elbow (or elbow
joint) of hand A to achieve the position shown in FIG. 7 to
FIG. 10.

[0047] Referring to FIG. 11 to FIG. 15, an injection
method for taping the effusion of SASD bursa is provided.
The injection method comprises: (1) unfolding and extend-
ing a hand; (2) facing the palm of hand downward and
rotating the hand toward abdomen; (3) holding the rotating
side of elbow of hand by another hand; (4) moving to a
sagittal plane SP around a greater tubercle of the humerus 3
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via a ultrasonic detector; and (6) imaging subacromial bursal
in a display through the ultrasonic detector; and (7) injecting
through near-end (cranial side) needle insertion from long
axis of supraspinatus tendon and moving to the sagittal plane
SP around the greater tubercle of the humerus 3 via the
ultrasonic detector, and the bursal fluid in subacromial
bursal 1 outside the greater tubercle of humerus 3 is drawn.

[0048] Referring to FIG. 11 to FIG. 14, a drawing method
of fluid in subacromial bursal 1 is provided. Referring to
FIG. 11, in one embodiment, a specific positioning enables
the bursal fluid to be gathered in subacromial bursal 1, and
the bursal fluid is about 0.98 cm, shown in FIG. 11, to be
drawn. Referring to FIG. 12, in one embodiment, injection
through near-end (cranial side) needle insertion from long
axis of supraspinatus tendon is implemented by the doctor,
and the ultrasonic detector is moved to the sagittal plane SP.
Referring to FIG. 11, in one embodiment, inserting needle
will not be blocked by the scapular bone 2 during insertion.
The doctor can adjust the inserting angle based on the
location of bursal fluid. Referring to FIG. 13, in one embodi-
ment, during the process of field drawing, the bursal fluid in
the subacromial bursal 1 is gradually drawn by the doctor.
The subacromial bursal 1 will recover its original size
gradually after completely drawing the bursal fluid. Refer-
ring to FIG. 14, in one embodiment, the bursal fluid is drawn
completely from the subacromial bursal 1. Hence, the
patient’s pain is alleviated. Moreover, injecting analgesic
drugs into subacromial bursa 1 can increase the recovery.

[0049] FIG. 15 is an example of inserting angle according
to an embodiment of the invention. Referring to FIG. 15, the
inserting direction and inserting location will not be blocked
by the scapular bone 2 and the greater tubercle of humerus
3. Therefore, in the invention, the inserting angle over 15
degrees may be allowed, compared with the conventional
technique with the inserting angle less than 10 degrees. The
difficulty of needle insertion is minimized based on this
method, and to cope with patient’s pain by the doctor.

[0050] Referring to FIG. 10 to FIG. 15, in one embodi-
ment, when the ultrasonic detector is moved to sagittal plane
SP by the doctor, the detector and the image in the display
are parallel. It is clear for the doctor to draw the fluid by
needle insertion.

[0051] FIG. 16 to 20 are ultrasonic images of subacromial
bursa during injection according to an embodiment of the
invention. Referring to FIG. 16 to 19, the remedy aimed to
calcifying tendinitis of the supraspinatus tendon is effective
in the invention. The injection in subacromial bursa under
the sonographic coronal plane of ultrasonic device enables
the bursa slightly to stretch. As the result, the injecting angle
of needle tip can be adjusted easily. Then, to and fro
fenestration focusing on calcifying target can be processed
as shown in FIG. 20.

[0052] Many of the methods are described in their most
basic form, but processes can be added to or deleted from
any of the methods and information can be added or sub-
tracted from any of the described messages without depart-
ing from the basic scope of the present invention. It will be
apparent to those skilled in the art that many further modi-
fications and adaptations can be made. The particular
embodiments are not provided to limit the invention but to
illustrate it. The scope of the embodiments of the present
invention is not to be determined by the specific examples
provided above but only by the claims below.
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[0053] Ifitis said that an element “A” is coupled to or with
element “B,” element A may be directly coupled to element
B or be indirectly coupled through, for example, element C.
When the specification or claims state that a component,
feature, structure, process, or characteristic A “causes” a
component, feature, structure, process, or characteristic B, it
means that “A” is at least a partial cause of “B” but that there
may also be at least one other component, feature, structure,
process, or characteristic that assists in causing “B.” If the
specification indicates that a component, feature, structure,
process, or characteristic “may”, “might”, or “could” be
included, that particular component, feature, structure, pro-
cess, or characteristic is not required to be included. If the
specification or claim refers to “a” or “an” element, this does
not mean there is only one of the described elements.
[0054] An embodiment is an implementation or example
of the present invention. Reference in the specification to
“an embodiment,” “one embodiment,” “some embodi-
ments,” or “other embodiments” means that a particular
feature, structure, or characteristic described in connection
with the embodiments is included in at least some embodi-
ments, but not necessarily all embodiments. The various
appearances of “an embodiment,” “one embodiment,” or
“some embodiments” are not necessarily all referring to the
same embodiments. It should be appreciated that in the
foregoing description of exemplary embodiments of the
present invention, various features are sometimes grouped
together in a single embodiment, figure, or description
thereof for the purpose of streamlining the disclosure and
aiding in the understanding of one or more of the various
inventive aspects. This method of disclosure, however, is not
to be interpreted as reflecting an intention that the claimed
invention requires more features than are expressly recited
in each claim. Rather, as the following claims reflect,
inventive aspects lie in less than all features of a single
foregoing disclosed embodiment. Thus, the claims are
hereby expressly incorporated into this description, with
each claim standing on its own as a separate embodiment of
this invention.

[0055] As will be understood by persons skilled in the art,
the foregoing preferred embodiment of the present invention
illustrates the present invention rather than limiting the
present invention. Having described the invention in con-
nection with a preferred embodiment, modifications will be
suggested to those skilled in the art. Thus, the invention is
not to be limited to this embodiment, but rather the invention
is intended to cover various modifications and similar
arrangements included within the spirit and scope of the
appended claims, the scope of which should be accorded the
broadest interpretation, thereby encompassing all such
modifications and similar structures. While the preferred
embodiment of the invention has been illustrated and
described, it will be appreciated that various changes can be
made without departing from the spirit and scope of the
invention.

»

What is claimed is:

1. An ultrasonic guidance method of subacromial bursa,
said method at least comprising:

unfolding and extending a hand,

facing said palm of hand downward and rotating said
hand toward abdomen;

holding said rotating side of elbow of hand by another
hand;
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moving to a sagittal plane around a greater tubercle of

humerus via an ultrasonic detector; and

imaging a subacromial bursal in a display through said

ultrasonic detector for drawing bursal fluid.

2. The method of claim 1 further comprising: when said
ultrasonic detector moving to said sagittal plane, said ultra-
sonic detector and an image in said display being parallel.

3. The method of claim 1 further comprising: dislocating
said greater tubercle of humerus and said subacromial bursa
with an inserting angle over 15 degrees to be allowed.

4. An injection method of subacromial bursa, said method
at least comprising:

unfolding and extending a hand;

facing said palm of hand downward and rotating said

hand toward abdomen;

holding said rotating side of elbow of hand by another

hand;
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moving to a sagittal plane around a greater tubercle of

humerus via an ultrasonic detector;
imaging a subacromial bursal in a display through said
ultrasonic detector for drawing bursal fluid; and

injecting through near-end needle insertion from long axis
of supraspinatus tendon, and said ultrasonic detector
moving to said sagittal plane.

5. The method of claim 4 further comprising: drawing a
bursal fluid in said subacromial bursal by an injecting
needle.

6. The method of claim 4 further comprising: dislocating
said greater tubercle of humerus and said subacromial bursa
with an inserting angle over 15 degrees to be allowed.

7. The method of claim 4 further comprising: when said
ultrasonic detector moving to said sagittal plane, said ultra-
sonic detector and an image in said display being parallel.
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