
SYSTEM AND METHOD FOR MANAGING HISTORY OF PATmNT AND
WOUND THERAPY TREATMENT BACKGROUNDOF THE INVENTION 1.
Field of the Invention [0001] The principles of the
present invention generally relate to managing
information associated with patient and treatment
history, and, more specifically but not by way of
limitation, to a system and method for enabling a
clinician using a tissue treatment system to store
patient history, treatment history, and photographs of
wounds on the tissue treatment system for use in
determining continued tissue treatment using the
tissue treatment system. 2. Description of the Related
Art [0002] The field of wound therapy has advanced in
recent years. One of the advancements of wound healing
therapy has been the development of vacuum assisted
wound healing. The application of reduced or negative
pressure to a wound has been clinically shown to
improve blood flow at the wound or tissue site,
increase tissue growth, reduce infection, and improve
healing time. Caregivers and clinicians may use such
vacuum assisted wound healing to treat a variety of
chronic and acute wound types, such as pressure
ulcers, diabetic wounds, abdominal wounds,
partial-thickness burns, trauma wounds, flaps and
grafts. Background on Wounds and Wound Healing
Processes [0003] A wound is generally defined as a
break in the epithelial integrity of the skin. Such an
injury, however, may be much deeper, including the
dermis, subcutaneous fat, fascia, muscle, and even
bone. Proper wound healing is a highly complex,
dynamic, and coordinated series of steps leading to
tissue repair. Acute wound healing is a dynamic
process involving both resident and migratory cell
populations acting in a coordinated manner within the
extra cellular matrix environment to repair the
injured tissues. Some wounds fail to heal in this
manner (for a variety of reasons) and may be referred
to as chronic wounds. [0004] Following tissue injury,
the coordinated healing of a wound will typically
involve four overlapping but well-defined phases:
hemostasis, inflammation, proliferation, and
remodeling. Hemostasis involves the first steps in
wound response and repair that are bleeding,
coagulation, and platelet and complement activation.
Inflammation peaks near the 



end of the first day. Cell proliferation occurs over
the next 7 - 30 days and involves the timeperiod over
which wound area measurements may be of most benefit.
During this time fibroplasia, angiogenesis,
re-epithelialization, and extra-cellular matrix
synthesis occur. The initial collagen formation in a
wound typically peaks in approximately 7 days. The
wound reepithelialization occurs in about 48 hours
under optimal conditions, at which time the wound may
be completely sealed. A healing wound may have 15% to
20% of full tensile strength at 3 weeks and 60% of
full strength at 4 months. After the first month, a
degradation and remodeling stage begins, wherein
cellularity and vascularity decrease and tensile
strength increases. Formation of a mature scar often
requires 6 to 12 months. Efforts in the Related Art to
Measure Wound Healing Processes [0005] Commensurate
with providing an effective wound therapy regimen is
the ability to make measurements of the size of the
wound and the rate at which it heals. Once course but
generally effective manner of determining the rate of
healing for a wound is to track changes in the overall
wound size over time. [0006] One way that clinicians
have historically tracked wound healing is to take
photographs of a wound over time and maintain the
photographs in a patient's file so as to be able to
review the photographs for changes of the wound over
time. The clinician also establishes treatment
programs for patients to treat wounds. As understood
in the art, a patient may be treated in a medical
facility or as an outpatient. Whether the patient is
treated in a medical facility or at home, a common
problem for clinicians is whether the treatment is
properly executed. In the case of a patient being
treated in a medical facility, there is potential for
treatment settings to be incorrect, power to go out
during treatment, vacuum pressure to be reduced due to
a drape leak, canister becoming full and interrupting
vacuum therapy, or any number of other reasons to
cause tissue treatment not to be provided as
prescribed by the clinician. In the case of the
patient being treated at home using a tissue therapy
system, the same issues exist as within the medical
facility plus potential for the patient not to be
diligent in following the clinician's treatment
prescription. For example, the patients may conduct
treatment sessions for too short or too long time
periods, skip treatment sessions, or otherwise not
follow the clinician's prescribed wound therapy
treatments. [0007] When a tissue treatment is not
properly followed, the tissue does not heal properly
and the clinician loses the ability to adequately
diagnose and treat a wound or other 



tissue site. Because wound treatment can be costly in
both materials and professional care time, a treatment
that is based on a patient to accurately follow a
treatment plan. Furthermore, an accurate assessment of
the wound and the wound healing process can be
essential.SUMMARY OF THE INVENTION [0008] To enable a
clinician to accurately manage and monitor tissue
treatment, the principles of the present invention
provide for a tissue treatment system to utilize
databases to store patient history and treatment
history so that a clinician can verify that the
patient is following the prescribed treatment and view
historical information of a patient's tissue response
to the treatment. In addition, the tissue treatment
system may access a database including images and
statistical information, such as tissue area, of a
tissue site being treated. The clinician may use the
information in the databases to make additional
treatment decisions. . [0009] One embodiment of a
system includes a tissue treatment system including a
processing unit executing software, an electronic
display in communication with the processing unit, and
a storage unit in communication with the processing
unit. The software may be configured to cause the
processing unit to manage a patient history database,
treatment history database, and image history
database. The processing unit may further be
configured to enable a clinician to access and display
information stored in any of the databases. [0010] One
embodiment of a process for managing tissue treatment
information may include storing patient history
information, storing treatment history information,
storing image history information of a tissue site of
a patient, and accessing at least one record of
patient, treatment, and image history information,
where the image history information is indicative of
results of tissue treatment to the tissue site. The
record(s) may be displayed to enable a clinician to
make tissue treatment decisions based on historical
treatment provided to the patient and results of the
tissue treatment to the tissue site being
treated.BRIEF DESCRIPTION OF THE DRAWINGS [0011] FIG.
1 is an illustration of an exemplary patient
environment using a tissue treatment system in
accordance with the principles of the present
invention; [0012] FIG. 2 is an illustration of an
exemplary main menu graphical user interface to enable
a clinician to control the tissue treatment system of
FIG. 1; [0013] FIG. 3 is an illustration of an
exemplary settings graphical user interface to enable
a clinician to set up a tissue treatment for treating
a tissue site of a patient; [0014] FIG. 4 is an
illustration of an exemplary continuous pressure
graphical user 



interface to enable a clinician to select a pressure
to be continuously applied to a tissue site of a
patient; [0015] FIG. 5 is an illustration of an
exemplary intermittent pressure graphical user
interface to enable a clinician to enter and select on
and off times to apply an intermittent tissue
treatment to a wound site of a patient; [0016] FIG. 6
is an illustration of an exemplary select wound type
graphical user interface select a wound type of
multiple wound types pre-established to be treated by
the tissue treatment system; [0017] FIG. 7 is an
illustration of an exemplary intensity graphical user
interface to enable a clinician to select an intensity
to apply for a tissue treatment to a tissue site of a
patient; [0018] FIG. 8 is an illustration of an
exemplary confirmation graphical user interface to
confirm a tissue treatment for a tissue site of a
patient; [0019] FIG. 9 is a block diagram of an
exemplary tissue treatment system to perform tissue
treatment to a tissue site of a patient in accordance
with the principles of the present invention; [0020]
FIG. 10 is a block diagram of software modules for
performing functions in accordance with the principles
of the present invention; [0021] FIG. 11 is a screen
shot of an exemplary patient history GUI showing
patient history of tissue treatment applied to a
tissue site of a patient; [0022] FIG. 12 is a screen
shot of an exemplary tissue history GUI showing
treatment history of tissue treatment applied to a
tissue site of a patient; [0023] FIG. 13. is a screen
shot of an exemplary image history GUI of a tissue
site of a patient being treated; and [0024] FIG. 14 is
a flow chart of an exemplary process for storing and
accessing historical patient, treatment, and tissue
site image information to be used to assist a
clinician for determining tissue treatments.DETAILED
DESCRIPTION OF THE DRAWINGS [0025] Referring to FIG.
1, an exemplary patient environment showing a patient
102 having a tissue site 104 using a tissue treatment
system 106 in accordance with the principles of the
present invention. In one embodiment, the tissue
treatment system 106 may be a 



vacuum assisted therapy device. Alternatively, the
tissue treatment system 106 may be any system that is
generally utilized to assist a patient in the process
of tissue treatment. Still yet, the tissue treatment
system 106 may be any computing system that is
configured to utilize software as described further
herein to assist a caregiver or clinician with
monitoring healing of the tissue site 104. [0026] An
image capture device 108 may be utilized to capture an
image of the tissue site 104 in a photograph. The
image capture device 108 may be a digital camera,
mobile telephone, or any other electronic device
configured to capture an image in a digital or analog
format. In general, to expedite capturing and working
with an image of the tissue site 104, a digital camera
may be configured to establish a wireless
communications link 110 with the tissue treatment
system 106. The wireless communications link 110 may
be an 802.11 wireless communications link or WiFi
communications link. Any other wireless communications
link protocol may be utilized. Alternatively or
additionally, a wired connection may be made between
the tissue treatment system 106 and the image capture
device 108. Still yet, the image capture device 108
may utilize a memory device (not shown) that may be
transferred between electronic devices. The memory
device may include flash memory, memory stick,
mini-DVD, or any other memory device that the tissue
treatment system 106 maybe compatible. [0027] The term
"tissue site" as used herein refers to a wound or
defect located on or within any tissue, including but
not limited to, bone tissue, adipose tissue, muscle
tissue, neuro tissue, dermal tissue, vascular tissue,
connective tissue, cartilage, tendons, or ligaments.
The term "tissue site" may further refer to areas of
any tissue that are not necessarily wounded or
defective, but are instead areas in which it is
desired to add or promote the growth of additional
tissue. For example, reduced pressure tissue treatment
may be used in certain tissue areas to grow additional
tissue that may be harvested and transplanted to
another tissue location. [0028] The term "clinician"
is used herein as meaning any medical professional,
user, family member of a patient, or patient who
interacts or interfaces with a reduced pressure
delivery system.[0029] The tissue treatment system 106
may be configured to apply reduced pressure therapy by
applying reduced pressure through a reduced pressure
conduit (not shown) to a 



manifold (not shown) that is applied to the tissue
site 104 being treated. In order for the clinician to
properly monitor how well the tissue site 104 is
healing, the image capture device 108 may capture
images of the tissue site 104 over time. The images
may be communicated to the tissue treatment system 106
and displayed on an electronic display 112. The tissue
treatment system 106 may be configured to display a
graphical user interface (GUI) 114 and have the image
116 of the tissue site 104 displayed thereon. The
tissue treatment system 106 may store each of the
images in an image database. [0030] Soft-buttons
118a-118c or other graphical control elements may be
disposed on the electronic display 112 to enable the
clinician to enter a mode, edit an image, or perform
any other control as definable by a developer and
executed by the tissue treatment system 106. For
example, a soft-button 118a may enable a user to draw
traces around the image 116 of the tissue site 104 by
using a stylus, computer mouse, finger, or any other
method to trace around or select points on a perimeter
of the image 116 of the tissue site 104. In response
to completing a trace around the tissue site 104, the
function initiated by pressing soft-button 118a may
compute area within the trace. Another soft-button
118b may cause the tissue treatment system 106 to
enter an image history mode, whereby historical images
of the tissue site are presented and selectable by the
clinician (see FIG. 13). Another soft-button 118c may
cause a treatment history to be displayed for the
current patient and current tissue site (see FIG. 12).
It should be understood that any function to enable
the clinician to collect, manipulate, edit, trace,
define tissue types, etc., may be provided on the
tissue treatment system 106. [0031] Referring to FIG.
2, an exemplary graphical user interface 202 may be
displayed on a touch-screen 112 of the tissue
treatment system 106 and enable a clinician to select
from a number of different options for controlling the
tissue treatment system 106. One control option may
include a "settings" soft-button 204 that enables a
clinician to create a treatment setting. A "settings
guide" soft-button 206 may provide information to
instruct the clinician about different setting options
and functions. A "seal check" soft-button 208 may
enable the clinician to locate a seal leak at a drape
covering a manifold that is being used in providing
reduced pressure to a tissue site. A "therapy history"
soft-button 210 may enable the clinician to display
therapy or treatment history (FIG. 12). A "patient
history" soft-button 



212 may enable the clinician to display patient
history (FIG. 11) recorded by the tissue treatment
system 106. An "image history" soft-button 214 may
enable the clinician to display images (FIG. 13) of
one or more tissue sites taken over time. It should be
understood thatother functions to assist a clinician
in treating a tissue site may be available in
accordance with the principles of the present
invention. [0032] Referring to FIG. 3, a Settings GUI
300 may be displayed in response to the clinician
selecting the "settings" soft-button 204 (FIG. 2) on
the touch-screen 112 of the tissue treatment system
106. As shown, a number of different soft-buttons are
available for selection to select setting one or more
tissue treatment parameters. The available selections
include (i) "pressure" soft-button 302, (ii)
"intensity" soft-button 304, (iii) "continuous"
soft-button 306, (iv) "intermittent" soft-button 308,
and (v) "duration" soft-button 310. Each of these
softbuttons may cause a separate screen to be
displayed with one or more parameters available for
selection or setting as associated with the selected
function. Alternatively, rather than having separate
screens for each function, the parameters of each
function may be displayed and selectably altered by
the clinician on the Settings GUI 300. It should be
understood that nearly any GUI element or function may
be utilized to enable the clinician to set-up a
treatment for treating a tissue site of a patient.
[0033] Referring to FIG. 4, a Continuous Pressure GUI
400 may be displayed to enable a clinician to change a
pressure setting to be applied to a tissue site of a
patient. A text display box 402 may display a pressure
setting (e.g., 125 mmHg), which may be altered up or
down by a clinician pressing a "+"soft-button 404a or
"-" soft-button 404b. Although shown as a single,
constant pressure, maximum, minimum, and transition
pressure settings may alternatively be provided to
enable the clinician to apply a varying reduced
pressure treatment profile rather than a constant or
intermittent one. [0034] Referring to FIG. 5, an
Intermittent Pressure GUI 500 may be displayed to
enable a clinician to set intermittent pressure
settings to be applied to a tissue site of a patient
by the tissue treatment system 106. The Intermittent
Pressure GUI 500 may include an "on time" text entry
field 502 that defines the amount of time that reduced
pressure will be applied to the tissue site (e.g., 5
minutes). The "on time" text entry field 502 may have
a value changed by the clinician selecting either a
"+" or "-" soft-button 504. An "off time" text entry
field 506 may define the amount of time that the
reduced pressure will be off between ontimes 



of the reduced pressure. For example, the off time may
be set to 2 minutes. Softbuttons 508 may be used to
increase or decrease the off time of the reduced
pressure. [0035] Referring to FIG. 6, a Select Wound
Type GUI 600 may be displayed to enable a clinician to
select a type of wound or tissue type that is to be
treated by the tissue treatment system 106. A text
field 602 may be utilized to show different wound
types that are available for selection. The different
wound, types are pre-established and have particular
preestablished parameters for treating the different
wound types. For example, a chronic ulcermay have a
different treatment than burn or avulsion wound.
Soft-buttons 604 may allow the clinician to display
and search through different pre-established wound
types. It should be understood that the GUI 600 is
exemplary and other interfaces, such as a list with a
scroll bar, may be utilized in accordance with the
principles of the present invention. [0036] Referring
to FIG. 7, an Intensity GUI 700 may be displayed to
enable a clinician to select an intensity for the
tissue treatment. In one embodiment, the intensity
defines how fast the tissue treatment system 106
transitions to a reduced pressure setting. The
clinician may select a low, medium, or high intensity
by selecting one of soft-buttons 702a, 702b, or 702c,
respectively. It should be understood that alternative
intensity setting indicia may be selected, including
numbers between 1-10, letters A-E, or any other
indicia. [0037] Referring to FIG. 8, a Confirm GUI 800
may be displayed in response to all or some of the
settings being selected or set. As shown, the wound
type, pressure, mode, and intensity have been set by a
clinician preparing to start a tissue treatment. In
response to the clinician selecting the "OK"
soft-button, the tissue treatment system 106 will
commence the tissue treatment. [0038] Referring to
FIG. 9, the exemplary tissue treatment system 106 may
include a processing unit 902 that executes software
904. The processing unit 902 may be configured with
one or more processors that are the same or different
types. For example, the processing unit 902 may
include a general processing unit and a . digital
signal processing (DSP) unit configured to perform
image processing to enable a clinician to edit images
of tissue sites, perform color adjustments, tracing,
or any other graphical function in accordance with the
principles of the present invention. [0039] The
processing unit 902 may further be in communication
with (i) a memory 906 for storing data and software
code, (ii) input/output (I/O) unit 908 for
communicating with 



other devices and systems, such as a digital camera,
wirelessly, via a wire, or via a memory input device
(not shown), (iii) storage unit 910 that may store one
or more data repositories 912a-912n (collectively
912), such as a database having one or more files, and
(iv) electronic display 112 that may or may not be
touch-sensitive. The software 904 may be configured to
interface with each of the other devices (e.g.,
electronic display 112) to perform tissue site image
collection, for example, and color adjust the image of
the tissue site by adjusting color for an image of a
reference color marker. [0040] Referring now to FIG.
10, software modules 1000 of software 904 (FIG. 9)
executable by processing unit 902 (FIG. 9) may be
utilized to manage databases including history of
patients, treatments, and images. The software modules
1000 shown are exemplaryand may include additional
and/or other software modules to provide the same or
similar functionality. [0041] Perform therapy module
1002 is a software module configured to enable a
clinician to perform a therapy as established by the
clinician. For example, the clinician may set up
parameters to perform a continuous reduced pressure
treatment with a pressure of 125 mmHg for 30 minutes
and the perform therapy module 1002 will execute the
reduced pressure therapy treatment on the tissue site
of the patient. [0042] Manage therapy history database
module 1004 is a software module configured to manage
a database that include therapy or treatment history
(see FIG. 12). The treatment history may be for one or
more patients and show history of reduced therapy
applied to tissue of the patient(s). The database may
be any type of database, including relational, flat,
or other structure as understood in the art. The
treatment history database may be part of or related
to other databases, such as a patient history
database. The module 1004 may be configured to limit
access to clinicians and/or doctors. [0043] Manage
patient history database module 1006 is a software
module configured to manage a database that includes
history of patients. In one embodiment, the module
1006 may be configured to limit access to clinicians
and/or doctors. Alternatively, a patient on whom the
reduced pressure therapy is applied may be enabled to
view his or her own treatment history. [0044] Manage
image site history database module 1008 is a software
module configured to manage tissue site images that
are collected of tissue sites from patients over 



time. Having historical records available on a tissue
treatment system may enable a clinician to review the
history of the tissue site, patient history, and
therapy history and make a decision of continued
treatment based on how the tissue site has progressed
given therapy that has been performed on the tissue
site. [0045] Referring to FIG. 11, the tissue
treatment system 106 is shown to be displaying a
Patient History GUI 1100 with patient history records
1102a-1102n (collectively 1102) on the electronic
display 112 of events that have occurred for a
patient. A scroll bar 1104 may be provided to enable
the clinician to scroll up and down through the list
of patient history records 1102. Date, time, and event
may be shown. . However, other information may be
provided to show history of events for a patient. The
database may store records for more than one patient
and each patient's records may be selectable by the
clinician. The clinician may view each event that is
entered into the tissue treatment system for a
patient. For example, the events may show a "125 mmHg
Cont Set" that shows that the clinician sets a
continuous pressure of 125 mmHg on 8/23/07 at time
10:21:09 in record 1102m.[0046] Referring to FIG. 12,
the tissue treatment system 106 is shown to be
displaying a Treatment History GUI 1200 with treatment
history records 1202a-1202n (collectively 1202) on the
electronic display 112 of events that have been
applied to a tissue site for a patient. The treatment
history records 1202 show the date, start time, wound
type, mode, pressure, intensity, and duration of
treatment each time a treatment is applied to a
patient. [0047] Referring to FIG. 13, the tissue
treatment system 106 is shown to be displaying an
Image History GUI 1300 with image history records
1302a-1302n (collectively 1302) of tissue sites that
are being treated. The image history records 1302 may
include a "thumbnail" image, date, and time when each
image is captured or communicated to the tissue
treatment system 106. A clinician may select a record
and expand the image to be full size and optionally
zoom into the image to see details of the tissue. If
the clinician applies traces, outlines, notes, areas,
volumes, or other information to an image, the image
may be maintained as a raw image and the information
may be maintained separate or a second image with the
information may be maintained in the database. The
database may be a relational database or any other
type of database and be related to the patient history
database and treatment history database. [0048]
Referring to FIG. 14, an exemplary process 1400 for
storing patient, tissue 



treatment, and tissue site image information is
provided. The process 1400 starts at step 1402, where
patient history information may be stored. At step
1404, treatment history information may be stored. At
step 1406, tissue site image information may be
stored. At step 1408, at least one record of the
history information may be accessed. The record(s) may
be displayed to enable a clinician to make tissue
treatment decisions based on historical treatment
provided to the patient and results of the tissue
treatment to the tissue site being treated. [0049]
Although the principles of the present invention have
been described in terms of the foregoing embodiments,
this description has been provided by way of
explanation only, and is not intended to be construed
as a limitation of the invention. Those skilled in the
art will recognize modifications of the present
invention that might accommodate specific patient and
wound healing environments. Such modifications as to
size, and even configuration, where such modifications
are merely coincidental to the type of wound or to the
type of therapy being applied, do not necessarily
depart from the spirit and scope of the
invention.CLAIMS We claim: 1. A tissue treatment
system, comprising: a processing unit executing
software; an electronic display in communication with
said processing unit; and a storage unit in
communication with said processing unit, the software
configured to cause said processing unit to manage a
patient history database, treatment history database,
and image history database, said processing unit
configured to enable a clinician to access and display
information stored in any of the databases. 2. The
tissue treatment system according to claim 1, further
comprising: an image capture device configured to
capture an image of a tissue site; and an input/output
unit in communication with said processing unit, and
configured to receive the image of the tissue site
captured by said image capture device. 3. The tissue
treatment system according to claim 1, further
comprising: a touch-screen electronic display in
communication with said processing unit, and the
software configured to enable a clinician access any
of the patient, treatment, and image history via the
touch-screen electronic display. 



4. The tissue treatment system according to claim 1,
wherein the patient history database includes a record
identifying date, time, and event in performing a
tissue treatment on a patient. 5. The tissue treatment
system according to claim 1, wherein the treatment
history database includes a record identifying date,
time, mode, pressure, and duration of treatment. 6.
The tissue treatment system according to claim 1,
wherein the image history database includes a record
including an image, date, and time of image
captured.7. The tissue treatment system according to
claim 6, wherein said processing unit is further
configured to display thumbnail images of a tissue
site over time and enable a clinician to selectively
expand an image. 8. The tissue treatment system
according to claim 7, wherein said processing unit is
further configured to display graphics on the expanded
image to show an outline of the tissue site. 9. The
tissue treatment system according to claim 1, wherein
the software is further configured to enable a
clinician to enter tissue treatment parameters and
cause a tissue treatment to be performed in accordance
with the treatment parameters. 10. The tissue
treatment system according to claim 9, wherein the
software is further configured to enable the clinician
to select one of a plurality of wound types as a
tissue treatment parameter. 11. A method for managing
tissue treatment information, comprising: storing
patient history information; storing treatment history
information; storing image history information of a
tissue site of a patient, the image history
information being indicative of results of tissue
treatment to the tissue site; and accessing at least
one record of patient, treatment, and image history
information; and displaying the at least one record to
enable a clinician to make tissue treatment decisions
based on historical treatment provided to the patient
and results of the tissue treatment to the tissue site
being treated. 12. The method according to claim 11,
further comprising: 



capturing an image of a tissue site; and receiving the
captured image of the tissue site. 13. The method
according to claim 11, further comprising: enabling a
clinician to access any of the patient, treatment, and
image history via a touch-screen electronic
display.14. The method according to claim 11, wherein
storing patient history includes storing a record
identifying date, time, and event in performing a
tissue treatment on a patient. 15. The method
according to claim 11, wherein storing treatment
history includes storing a record identifying date,
time, mode, pressure, and duration of treatment. 16.
The method according to claim 11, wherein storing
image history includes storing a record including an
image, date, and time of image captured. 17. The
method according to claim 16, further comprising:
displaying thumbnail images of a tissue site over
time; and enabling a clinician to selectively expand
an image. 18. The method according to claim 17,
further comprising displaying graphics on the expanded
image to show an outline of the tissue site. 19. The
method according to claim 11, further comprising:
enabling a clinician to enter tissue treatment
parameters; and performing a tissue treatment in
accordance with the treatment parameters. 20. The
method according to claim 19, further comprising
receiving a selection of one of a plurality of wound
types as a tissue treatment parameter. 


