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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 time
period over which wound area measurements may be of most benefit. During this time

fibroplasia, angiogenesis, re-epithelialization, and extra-cellular matrix synthesis occur. The
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WOy B8oA | WahiteSconsistent wound measurement is a factor for accurately determining
changes in wound size, so too is measurement of different wound tissue. Although texture of
wound tissue is indicative of wound healing, color can also be used. One problem with color
of wound tissue is that colors can often be altered depending on lighting. For example, a
wound under incandescent lighting may have a different color appearance from a wound under
fluorescent lighting. Also, different clinicians may have different color perception. For

example, one clinician may have strong color perception while another may be color blind in
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to determ ne wound healing progress of the overall
wound and specific wound regions. [0007] Wile
we nsisdzent wound neasurenent is a factor for pcT/US2007/020353
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clinician with an accurate assessment of wound tissue that is associated with a healing stage.

Multiple ranges of colors may be used to identify different wound tissue regions that are
associated with different wound healing stages. The wound assessment process may be
repeated to monitor the wound healing process over time.

[0010] One embodiment of a system for analyzing tissue healing may include an
image capture device and a reference color marker of a predetermined color. A processing
unit may be in communication with the image capture device, and be configured to receive

image data from the image capture device. The image data may include image of a tissue site
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that have certain colors or texture associated with a
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[0018] FIG. 5 is a flow diagram of an exemplary process for analyzing a tissue site.




treatnment systemin accordance with the principles of
the present invention; [0014] FIG | B is an
wo bdowssdgzas i on of an exenplary tissue site of apEBUERI/020353
and color reference marker for use in normalizing an
i mage of the tissue site; [0015] FIG 2 is a block
di agram of an exenpl ary processing systemfor use in
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Is a flow diagram of an gx | ar rocess_f
of t5epieset Wyeaiathy dp ongrmBediElint e dsfls, et mypten, 106 may be =
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wouhdREdRNET IS {dr, thelassiAYdatsent SJOR] 1 0&may be afly complfing 8ystem that is
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site B arst celopegference markend OB rin eadwtagraphi. sTheimagegapipre device 110 may

ch.as___woung. | i ilJ 4
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imagesin £ difital)or @dalog fotrati zin gareralateexpedite sopiubipg and working with an

. further herein.to si st,.a.caregiver, qQr -cl | - .
R
comfirhivationd Hhkrae wik ki tidGR treatmbotvsystem 166 phayc be used. The wireless

associ.ation with the tissu ite 104 so_that an.inma —
comuRanendd 121 e Pec 3pt BPL b TRESE S BBRRYOE Lk or WiFi
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phot ograph, The_ 1 mage capture device 110

Alteagiyvely) orcadqitionallyn Wiged epnashRR: ,maé(rb“aﬁ’g?dg?’ﬁwegg the tissue treatment

systéth Q06! the IRMbLE @a i8HE€116.0 i thedihagk GapRire devdice 110 may
digital or analog format. In general, to expedite

utilizexpmermany davige (RRtishaynhihat may be wansérend hetweqn elegfzonic devices. The
mem%_r% ﬁel:%’ may Jhbié naER Moty Mini-HVASNS iy dehep thBmdry device with
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co | i o] 2 |
CoRAT] 00 il 1 i B8 b il St oo o
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tissulé} (Iiclerlmza‘f %’s'sue, 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.

[0022] 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.



Alternatively or additionally, a wired connecti on nmay
be nmade between the tissue treatnent system 106 and
wo bRsismee capture device 110. Still yet, the pEB8$2007/020353
capture device 110 may wutilize a nenory device (not
shown) that may be transferred between el ectronic
devi ces. The nenory device may include flash nenory,
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to use to normalize color of a tissue site.
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the ﬁkmertrmhnvntl gy,stetméOGIto renter antissug ttase nepdeaipeenpblend [¢hipician to trace a

penmg[% g):f%r% or ? %{etgs?su? F]19e, ?l}i%gw r?llég ilbezrtﬂsﬁé §11€.€ Another soft-button
118c may cause the tissue treatment system 106 to enter a tissue type trace mode, where a
clinician may be able to define or otherwise identify various tissue types (e.g., eschar tissue) of
the tissue site 104 by tracing or applying indicia at the perimeter of the different tissue types.
Another soft-button 118n may provide for zooming in and out of the image. Another soft-
button may enable saving the image to an image database on the tissue treatment system 106.
It should be understood that any function to enable the clinician to collect, manipulate, edit,

define tissue types, etc., may be provided on the tissue treatment system 106.



[0024] In ternms of normalizing color of an inmage of
the tissue site 104, the tissue treatnent system 106

woByosioBRest or ot herw se receive an i mage of tper/isnsye03ss3
site 104 and «color reference marker 108 captured by

the i mage capture device 110. An el ectronic display

114 may be utilized to display an image 116 of the

tissue site 104" and col or reference marker 108 . In

on§oege) Rkfering, tot FEG.c1Bg theotissue dite pl0dyofl pating 192 and color reference

t ouch-sensitive electronic di re S
RSB It RSH  FEh  AEPARTHE o et
markdit 19836 showh fo beaaas. Hiﬂvevef; nhé odler tifapheymdrken 108 enay be any color,

e 2 65 e 16 S BARLE e oo

exa.tﬁbl% Yol e@péCotbribahdlskin i QO Qﬂ@bb@ pirkewhité ahd idefiné @issue site 104,
enter a node, edit an inmage, perform ang ot her

granglptiondissue 148 mays edfieen P&éﬁ@ab Iemoist ith, 2. bympy agpearance, necrotic
tlssutseh$2£ Ibﬁtﬁ%) Shd HERKB oW SHS cB18r L beFRArdS’aAdPSIBugl? tissue 126 may be

on 118a may enable a user to nor nal i ze the

yellowirdrtelineoobyr g besloosanglt shauldchs widersipad Byt athep tiggle types that occur
dun%g S‘ﬁoutfrlg &t tﬁ'gt?edﬁéa?%xg :{?Eﬁb& WAetified DY R ot bkaubit B? Nncluding the color

cause I'ssue treatment system 10
referente rmaken $8%ién nmaumgarmfethe mssura site 184 cadjnstoient to gmage of the color

t
o e o e Rl R R s
11§o02myTiea Ltis6ud |”tﬁealm51$tu eyitématlﬂé nimayy bee orififired to perform color

enter a tissue.t cia
SR BN 0B A HEY IPARAPE R ADI<ee 4 BIRPH £) 2 AP ifeFihe roference
colok fR@kef 208. T&Si:‘dif&knéd saue)naafcer 108 niaysisele predefinkdorbpredetermined
traci ng or appl the net er

colcgapt @RGITETGE S0 FpReney JOrbeds.FHAGERE. BE EORS Guseicippgp color madker

108 pﬁﬂ&w e rig ezeammau? ﬁﬂ(&héﬁlﬁh@fpréd&&dnmeoo]éﬁot Beirng substantially
oft- button may enabl e savi g the j m to an |ma

mat hetlaisn gcpreacteraingd SOIRF 1RHZR <51 (colfr epgmponept 18 within 1% of a
pre&wn%cpgowp Bgﬂ'céﬁtggcg vﬁlnétfoﬁpéépéémté&& &6 ts¢ shéltas red 18% +/-

cian to col mani pul ate, edit, efine tissue

1%, tgrpas2 7%t~ 1 %magd b0k i+irekPooif anRGBicolasschemag isseel: ‘Alternatively,
bem%ys?.%g&&gﬁy m E\[ﬁgd %Q%gfr Jetetns (%CI&MSRQQ%Q%Q@&% a& fe color formed

rrrng to ssue sitée 104 Ofdp nt
by cbld amiparehtsris rvathén 3fc of arm'ptll@mcgi teler (&g, BFMS SPOt color, such as

Blue, EW Bpé,f g?‘et??g“é LRg ?’E}fér °§B’S slué S e%if g‘ﬁ@ \Rﬁmv‘ﬁ’cau-ﬁgﬁt system 106

mayrwwmm bechcthhowherefue rmagaeoﬁthe keferene@cwiay ntaekta P8 is color adjusted

o s5Sgat h BH E5R 6 Bond B Rl e i 104

nonﬁxﬁ\ilga{meAde%t of f%iSr ﬁfayﬂﬂpdt\fwméd sk i Ivafiety ofalyarhmrs as understood in
in ite an ne tis te 104 ranu

e B S il b HEB kb SRR B0 g of color may

inclR4¢ B andREBH A Ess, Offifaet, ihtie, $ansration, ]cbﬂorﬂﬁyaxhe color level or any other

bl ack/ brown i n coi or and be tgfaFlaﬁe and sl o

ad_]uye‘ggeqfatyabélte@eth JagRi Hethere ar Hgir (gé %07 example, if the
referehal lcHioP SndtREIET 0% iQ Vthiteh 2 wiielanitce, SFhich ﬁs}/@pﬁ)cbbﬁdf removing colors so

occur
that an object, such as the reference color marker 108, that is true white appears true white in

an image. If, for example, incandescent light is used to light a wound, the reference color
marker 108, which may be white, captures the incandescent light and the color caused by the
incandescent light is removed from the image of the reference color marker 108 until the
image of the reference color marker 108 is white within a predetermined tolerance. The color

adjustment of the reference color marker 108 may be applied to the image of the tissue site,
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during wound or tissue healing may be identified by
color or texture. By including the color reference
wWOoRGk@563198 in an image of the tissue site 104pCT/US2007/020353

adjustnment to i mage of the color reference nmarker 108

may adjust color of the imge of the tissue site to be
normal i zed. [00271 The tissue treatnent system 106 nay

be configured to performcolor adjustment on an

therebiyt normahmgethb aobt ofithe tisfusasite. aBY mormehzngg the color of the tissue site,

light %}Ogle lc{;"ré(#lg?ré% ?%r talr'])g Oﬁlglf e Cb%twg %on%%é%l Z egacﬂmes etc., are

ﬁw«p&fdﬁ&ern1ned color and adjustnent of the image may

n@#ﬁf IR;:&: %@e | na%ﬁﬁélgﬂryle]{;g%%?%% es&s?tte%nr 200 Fds Use in generating
imagdes %ﬂ&t&ﬁﬂl@ﬁl&ﬂéﬂa}mﬁﬁ igué ¢he bam I1§t khown. mdhe prdcdssing system 200

redet erm ned col or be that e or on
mayﬁsclm n.moq%les ugit R Sreqiies 400 5)(%% The rrgﬂf&‘smg unit 202 may
be C%l?g Rith! Gt rhb¥Epro Ods@brs URATIPE el sameSetCdi flfent ﬁﬁ)eﬁ.ﬁ %or example,
green 2/% 1% and blue 40% 1% if an RGB.colo

the mgm;mgugnmg(&jmay\m@pd\gp g@@«pry.l prosgsw unjpand, adigjtal );1gnal processing
unit %ﬁﬁ%ﬁg? {épg@r[f ﬂg%%%?o@%sm%cﬂ)%m BfortdafistrhBifts in accordance with

aggrega ( ol or components is within
the;fﬁhcqﬂesoﬁihedmsemtrmmmoool or (e.g., a PMs spot color,

ﬁébréf THa %a{ Q@g QIi 308 264 nﬁyfﬂ%erceé M chalﬁxﬂlaﬁBn wﬁl;/ (i) a memory

Issue“treatnent syst
206 ﬁfr sna-ing)dm and softare haﬂe,\(h)ampadoutpag@/@fumt@& @rép@nwcatmg with

108 I t I
otheFraF\gﬁes a.rkir< SYFLEMS, esla %? 8? Qﬁj c%?ne?% wﬁé\}/ﬁ%ﬁb%g‘?h\gﬁé 6{' v1a a memory
inpubidetibe (ﬁcbtsshbems,l (115)] %fages:mtnbl(hﬁiat pey. stéw) oret mempreodata repositories

212%2{%}@3’@ 1‘{"]’9’ % n&?asl gtgl\é%%l etgﬁ'n o(;nerr(?rntgsﬁsﬁleg and (iv) electronic

dlspﬁryl Zlql tﬁ&t&ﬁaﬁ br i@y o€ be tuchsensitivenThe epfinsarer2®4 méy be configured to

I ncl ude changi ng bri ght ness ont
1nter§%&euwabueéﬁh of e othez deyices T8+ ecfrapig dis 343%5‘? Wgﬁe tm tissue site
ima@lIIREAEE ok BRdm 8191 ﬁiécélhﬁadjﬁﬁ&ﬁe %aéé@f theftiEensiee by adjusting color
col or marker exanple, if the reference color

for amdmiage oi@sefmmmelermrmi te balance, which is a
pr Z&@sﬁjer geﬁ-ﬁgoﬂwgmﬁgir A g&&w&e%oameg BoRChf sshwhred304 (FIG. 2)

nce co er IS true white
exewmbdmbs nromsmguwnet 202 (6. .amg@y be futiligest tepegfprme wound defining and

color a Sggérﬁ%}l c%o}fﬁﬁgesml thd I};ﬁmﬁ: )}M%“ij the Bfésent invention. The

SPENce co
soﬁwaptmchﬂest 3@ shumn allesaxempldry ghd nmydnphée @dd@pn%laa;@éqx other software

ndescent. ved fromthe inmage
mod CStﬂer"é?e 3@68&38?1 éﬁ%n&'ﬁgountll the inmage of

t hgoo3] Gﬂeﬂi@ussﬁé eite mrduw 30DB 4 softwareenodulithat anay be configured to
red term ned. tol erance. The.col or f. fi
enafeffofieh L ioplyanidaics o8 iy 81 g il i 2 pllly consecuive
locaﬁfmst € alpeSisniRerSoft £tissué sHOudRSd b2i6B48nsitive electronic display or pointing
PCT/ US2007/ 020353 %5{&% nornaI|Z|23Pthe .col or

devige de.gi, Computer glougg) mate f, tafe O & pegpmefet | be(%ween each of the

COnJCbWOééﬂ(ﬁlS onl thé Perimetet.OMRE hre@ WtHim te tiay dtasﬁtymmé ttrace defines the
time, between roons, between facilities, etc., are

tissue site, which, in one embodiment, may be a wound.

[0032] Define tissue site regions module 304 is a software module that may be
configured to enable a clinician to define one or more sub-regions within the tissue site
defined by the define tissue site module. In defining the sub-region(s), the clinician may trace
perimeter(s) of the sub-region(s) being displayed on an electronic display or otherwise cause

the perimeter(s) to be defined. The tissue site regions, or sub-regions of the tissue site, may be
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factored out. [0028] Referring to FIG 2, an exenplary
processi ng system 200 for use in generating inmages
wanssdsduni ng and normalizing tissue site col opci/852007/020353

shown. The processing system 200 may include a
processing unit 202 that executes software 204. The
processing unit 202 may be configured with one or

“-Tore processors that are the same or different types.

the shfe o2 dafferesit tisshé @pﬁﬁ dmhsi/e’lge\tdd;ied%@ Aififergnt stnges @ tissue healing. For

gener al 0Cessi. n ital s :
I cthe Sists SUERPEORE gltﬁ?!é‘gc ?}gcr? oﬁl?ﬂﬁhn%a‘ée In another embodiment,
the ﬂéfﬁf‘eeﬁ%\ﬂ]sﬁ@ r&doh b duld Gmaﬂﬂaysﬁmﬁﬁgured aocautdﬁianeally or semi-
th the principles of the pres |nve i on, L% lr
automn@cqfuydeegtg itsEpe Pe "2@?2 Sﬂ’&? of § li“‘ﬁi‘“g stage by searching for any

tlssug‘%ﬁmi aCH1606F Whidledg SJERARY defingd @hé fissué thehlin® stdaé.a For example,
and software code, (11 put/out put (fI/O unit 20

the dlipiciaomayridentify mocolpn tissuén thecpiage ST igspgsiggnd the module 304

may‘clg&l?e ‘}ﬁ o? tl‘?é gés‘h@' ﬂ'ﬁﬁ'@\;” cew% r?g% 9'1:1% iy vnthhf"la I@Ief)@eg{ﬁgcre gglgr range using

mdl\udmﬂ ®1<Eist(h4gt, Mymrldug rperametmrlevm awtebnermpgeyalue within a
12a- C \ 1 identifi

pred%tgwuﬁle& O%L%Tlg ?&ebfp%lr ?) %}lght?xlég; og?)g%rgg’n% Ser:t)erathat identifies

the tiddde td'iaﬁ wrl’h;n the Sama ylsslm hd@hng octagh- éemetmv)ebe mted around the tissue

f.t d t
oG By 0 B 8§ LRSS e
pe[GCDB]nNdrﬁﬂliEe sbwe sitérwglmcmbﬂniet 306 js Acsofevarerphedule that may be

RN SR T ————

a poRRnksiTan A28 OF a Referinte Belon farked td lsﬁbsta’.ht:aﬂ?iﬂawlr £ predetermined color,
nodul es. 300 of software 204 (FIG 2) executable by

as preyvigpslydeseriRpditerdBo (FIG 2) may be utilized to

pefds3aNENenfle daflineiMEdae 308 GY la0dofindire! &tcmam ufaumy eeonfigured to
in accordance with the principles of the present

gencrslo G PUHNC Tica tisBia Rl BT (501 EEIQIDYILHL frisPe Site based on selected

locaﬁeﬁ‘ }ini%% tﬁ%ﬁh@ Qllléjgfsuéfs'ﬁé tok' @i8sle rABIdNO'THe! gtdkrate outline module
t nodul es to provide the sane or simlar

308 mmdsqimvsedyf theguipigiarperformsta 5aqee byt toa leber pEtenband, gptionally, to
detmqvﬁ,gfpgmg 8¥ gm%!,{h@,r hatacBBY be configured to enable a

I'niECl an play an 1 nage of a tissue site and
ei {0035] tldattffycnssudsnmﬂeglomense@dmm is acsefiwane medule that may be

configu %«{T ‘& paae ?u:ltvg?ﬁ'%? hﬁl‘:sI ﬁ,[ Iuﬁin'gg él-?a\t/ }rghgﬁs&v% %ﬁﬁigﬁcxg xn%% c%rrved portions)

to hlgmiglet)oranhiemsel dufine tasuer smaeregfons hén péditiontthe idratifie tissue site regions

of t ecutiv I oca r t
mod 4% AR A BSPHLAuld, HO8 B TSl ot is ooae
or trafislucdnt 96 Whosi & e;hnwﬁ)axr: the anea((sm e»f whsmhlermm regiomy e one embodiment,

wound 0032 Defl s ue,site re
dxﬁ‘eaexgcﬂo@qé,r 3, im %oﬂ'\a ur e q?&ci)%éﬁ% hﬂ’ferent tssue

type§ (&.8], ak@btit @.s@l@‘wne bm of blabk graphical &gagenecrsst grmmlbhen tissue with
tissue site defined by the define tissue site nodule.
red grapkigaliimage)-t he sub-region(s), the clinician may trace

[0036] Compute tissue site regions area module 312 is a software module that may be
configured to compute area of one or more tissue site regions of the same or different tissue
types. By determining area of tissue site regions, a clinician can monitor healing or treatment
progress of a tissue site over time. In one embodiment, the software may enable for a tissue
site depth to be entered and the module 312 may generate a tissue site volume value. The
tissue site area and/or volume may be displayed on the electronic display, optionally within a

tissue site region, along with the image of the tissue site and tissue site regions.
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perimeter(s) of the sub-region(s) being displayed on
an el ectronic display or otherw se cause the
wo skl (s) to be defined. The tissue site regi/o8H07/020353
or sub-regions of the tissue site, may be 8 WO
2008/ 036343 PCT/ US2007/ 020353 the sane or different
ti ssue types that have devel oped as different stages
of tissue healing. For exanple, the tissue site
r egooams Mnamge nsiuwckuate nmagedatebase rmclml@hl‘% isssspftware module configured

t he de e tis
to sURSFEE S8 AR ons, 01 Heiecr ot THE Rl §PEERNGe configured to
storeditia@e® hisoalated Wﬁhqfaﬁeﬁtssbbu dateylpe tllssuetsme typerte.g; wound), by treatment

., Simlar _tissue healin rchin
‘de“?$§s hc‘é clintqiam of byt %{}Egén gfﬁ r‘i]b'ge {‘ ﬂ‘{ " %Xy f9rgegch captured
1magTe|'L@p§r|afe$jﬂ @ro?(e atérg godphtal irh@gesakatgles or underlay the image of the tissue

entif yacolor of ti suelnthel e.
site, t"?ai‘”éﬁ‘ge%l s neite Ao Batl wises, datgy ) e 5}%“’6‘{{‘% (o any other
inforiatioH S thér! thiah tﬁé‘ %nhge9§&ﬁ1a‘§ Iat Qirfidiah m? Wittidventhe raw tlssue site images
per cent age col or annge usi ng. individua coI or s, (
oD

withpwscny ptlarrinfosmat rthe ethst infompagion rtl@t be stg rﬂsg&aﬁm with the
tnssu¥ @até' ﬁnxgers @B thét m@ﬁ&&%ﬁfom&ﬁ Be r@RidFed situlitaRdously or separately. In one

t ness, or other |nage paraneter t hat
embmdimtmt, ﬂh@mfomoun agscmatﬂbwm the tipsue sitsdmagesmay bg gtored in a table or

ome{]ﬁ)%lapg) SHaBfea ﬁiuUaﬂ G& @@‘ E aﬁ“&ﬁ.@t %safa%\ifhﬁohg‘ r any other database

I'ssue reql ons ocate e nodul e 304 estimated to
functien.nStilhiysat, ﬂkqangduie 3t1143myest¢reaaw nlgd @ph)g @onp@g@g]nssue site images.

No et t
14 RS, I 5 g 51 i
to ncamdlmgeloobf a ttssmssxtr: slpraehmde d'tmmromse MO0Q¢tartstabstep 402 and at step

| east . o n _of . f r
404, iy eires inclediSe o Erad) RN RetEreoe Jolol BB Ty b caprured.  The
referéfice dolon Mefkey m@&&l’ m’@&d)ldﬁe swdhnas \Efﬁiﬂﬁ 4hd (Bemseditcﬁnonnahze color of the
outli ne_nodul e 308 SOft\é?{hie nodul.e t hat

tisug gjte teyffee! HEDTMBAPRANNE THRES 2k P et Sile Bicaneed B stgp 406, one or

mord R8s phRAH@ds Wnhjibe &1jhdted basedl b dpdest d0poridhesf dit image of the
| ocations b a cI I nici an toogl}{” ne the |ssue site or

referenags eRloF syl tomprrmglisie calog 0b 1h¢ s dNF @UUEHRCHgaY be any color

adjuéthnaft REcAHSE Qhé iméé%eofcthé RéfEfefbe BS16F Riaker 3o beasihin Aldang®or tolerance
a |l esser extent and, optionally, to determ ne FOI nts

of opsubstansiaHzrmateh a peadefingd) golor 9 lamanes f(g-8p i RygE avhite; @-e-» yellow, cyan,
magéxﬁ%fz?fgur g@g%ﬁeg’ 30095 +2 FRTdFURY TolBLdnfpodnbAt. melbﬁnge percentages

to generate curvilinear [ines (i.e., line
may theatilizag ihaveordancei with theprinciplge of tag preserf)invention. By adjusting the

1mag|a} 0@p 'ogn)tn ?ﬁth%t gﬁr&gﬂ ?Fth%eéésﬂ@ sitd, 3RE Bissiel §te' RS ‘B@Scolérrhormahzed to

Yy t1ssue Slte regl ons nodul e
femmyhgimngtodndnwsno thye reoma that sheyinaggi @ lhem?a'gfesﬁ%mpasfed At step

408 311% %l)l:g}d Icgln l& e %1 3 319%%%? tpr&rentreﬁ a0 ﬁlé’gﬁxﬁha}xo 'ﬁl@oﬁ%cess ends at

e alr ea sue site regi on.
step d0@. &wbael lembbthmerﬂ; the elieiviancinbhy use ﬂpatdmmnabge(bm;ﬁ@p site image to

deﬁr%r Elggs%lpysdgag érag‘}/ngb ﬁré)(%%ulalt %‘ﬁzngea%d(\?mpmf sé?fef gxf‘er eNiternatively, a
softwire Sfodi et ohtes B @dgey/ Béteden diffenettablovsiot tamnra mﬁ thh tissue site may

estimate the perimeter of the tissue site. In adjusting the color, the color may be adjusted

using one or more different image correction techniques, including white balancing,
adjustment to hue, brightness, or other color adjustment function as understood in the art.
[0039] Referring to FIG. 5, a process 500 for analyzing tissue healing is shown. The
process 500 starts at step 502. At step 504, an image including a tissue site may be captured.
At step 506, a clinician may be enabled to define multiple regions of the image of the tissue
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red graphical image). [0036] Conpute tissue site
regions area nodule 312 is a software nodul e that may
wme0080893f3 gured to conpute area of one or noDrepdT/6S1067/020353
site regions of the sanme or different tissue types.
By determ ning area of tissue site regions, a
clinician can nonitor healing or treatnment progress
of a tissue site over tinme. In one enbodi nent, the
site, etidryvat eastatyoeofathe eegions of thedsiage defitiegdispuchtypo abeat different stages

of tngsgntp 4 ed an t he }1505 ﬁ gqréta%m { %&%eﬁ(% tl-'{lssugss%ickgpc at different
stagé&eoﬂiis‘é,ﬂé ﬁ&ﬁﬂngﬂaff be cﬂbﬁﬁtddmllsfepcbﬁﬁpl Bhe cab@ilated atday may be displayed

thin a tissue site regi with the
at steneS 10y s She PEDERES SR 6 SeBes B¢ & Ffeig cols? epcker ua be utilized to
M%@%ﬁéﬁﬁﬂaﬁ&%ﬂ{%%%fm&&le dnage tissue
site im dat abase nmodule 314 is a SOfaﬁﬁ&§w§9dm

coh®q4§lir °“gb the priaciplesafdhe presentygyentt Ko ﬁﬁ?%bed in terms
of th%%?e%@ﬁ%é SEmERAUinSs déstripBon k& E&H?r@\blﬂ&ljbi' Yaydf@xplanation only,

sociated W th patients, Iq%mate by ti ssue

and & m,*. inepded ¢o be comfumi)as plimitation oF the mvurétm f Thpse ghjlled in the art

will Fedo eqﬁ'odxﬁ ths %?Xh@%l@@ ot ifedtibh tedt mi ?ﬂ?aé&ﬁﬂﬁ@da@elépeclﬁc patient
nmay -store ea capture I mage separately fromtraces

and tissmphteatthent gpyiesnmerds. over or underl ay the i mage of
the tissue site, calculated tissue site area and
vol unme, date and tine information, or any other
i nformati on other than the inmage so that a clinician
may retrieve the raw tissue site images wthout any
other information, and the other infornmation may be
stored in association with the tissue site inages so
that the information can be retrieved sinmultaneously
or separately. In one enbodinent, the information
associated with the tissue site inmages may be stored
in atable or other format to enable a clinician to
perform searches, sorts, tabul ations, or any other
dat abase function. Still yet, the nodule 314 nmay
store raw and col or nornalized tissue site imges.
[0038] Referring to FIG 4, a process 400 for
performng a color adjustnent function to normalize
color of a tissue site is presented. The process 400
starts at step 402 and at step 404, an inage
including a tissue site and reference col or marker may
be captured. The reference color marker may be any
color, such as white, and be used to normalize col or
of the tissue site to offset lighting when the inage
of the tissue site is captured. At step 406, one or
nore i mage paraneters nmay be adjusted based on at
| east a portion of the inmage of the reference color
mar ker to normalize color of the imge. The adjustnment
may be any color adjustnent to cause the i mage of the
reference color marker to be within a range or
tol erance of or substantially match a predefined
color tolerance (e.g., pure white (i.e., yellow, cyan
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magent a, and bl ack values at 0% 1% of any col or.
conponent). O her range percentages nay be utilized

wo Boogesatsiance with the principles of the presgnt/us2007/020353

invention. By adjusting the image (or portion of the
i mage) of the tissue site, the tissue site may be
color normalized to renove lighting conditions in the
roomthat the inmage of the tissue site is captured. At
step 408, the color nornalizedAlMSue site inmage is
presented to the clinician. The process ends at step

Weélo" I n one enbodi ment, the clinician may use the
r

1.

normal i zed tissue site inage to define the

ti assitem for davlyizirQtissge héabingdsaidisysoem icomipeisingf t he
tissue site. Alternatively, a software nodul e that
| ocat ¥siMARCSAPRIGEEIESN different colors or textures

of t herdféreatecdibt MafRY of & prddeRiRidedonsy i neter of the
tissue site. In adjusting the color, the color

he col or, . be
ad] Ush BRPCESHNEEPIbHLCMHBICRoN With Seidimags GaPtuEs Jevise; gpd configured
techni qygs, including white bal ancing, adjustnent to
hue, brightness, or other col or adjustnent function a

S . .
under st sergiverimage data frqnnaid] inRer captuse dewice: e imagg data including
process 50 ANNNZ ki al{q" %gﬂ% | Qflof mardkepwn. The
process 508"%@5?t S §¥g§ltﬁgp . ,&%}s@%éep 04, an imge .

i ncl udi adjust ai keastonsiimagepgrapteterhased ou at least & persionod, the image of
a clinician. be enghl ed .t 0. defi ng. ' LORS

of “the | g arer® PG a5 Ssrlish tht bl bl

PCT/ US2 ¢eseithe mormalized indage datatto hetisicianwo of t he

regions of the inmage defining tissue type are at

different stages of tissue healing. An area of each
of Theeyste fxesrddig todainirbgehetein saidgracessingeunit; ie adjusting the at least

different stages of tissue healjn be cal cul ed .
at ©8¢ dfagp Parapigter, Ahapr: o PR e %ﬁ@g%ga gﬁpwgﬁhe Jmage of said
St edfervhBe chl} dEReRStH Qisitantiblly tredich B2predeteathiiednador, wherein said
color marker may be utilized to rOV|dei§£r.color

noPFRSEFSIRgG uait 1§ copfigred fo change; coloro Fé’.“aﬁﬁ)ﬁﬁgﬂe tissue site in
Al Rﬁkosg&tb x‘rﬁ@ndgfa% Rt R16Softhe ISz B ARE RifeleAVSE1bPEleh@iEis changed.
been descri be

In ternms of the foregoing enbodi nents,
this description has been provided by way of

ex L.on ang: i i
o2 A g i 5, Sl VAR bl iR e coniur
arto: wll recognize nodifications of the present

I nvent i hat. m.gh i f | t.i ARt is withi
{1 soLple ity PERRTTIR LS oRERAHH Bf BRI bl i within a
PCT/ US2 particiP4r 3bdpe oftibsidhealldg.cl aim 1. A system for

anal yzing tissue healing, said system conprising:

The system according to claim 3, wherein the region of the tissue site defines necrotic

tissue, granulation tissue, or slough tissue.

The system according to claim 3, wherein said processing unit is further configured to

calculate area of the at least one region of the tissue site.
The system according to claim 5, further comprising an electronic display, wherein

said processing unit is further configured to display the tissue site and identify the

region of the tissue site within the tissue healing stage on said electronic display.
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an i mage capture device; a reference color marker of a
predeterm ned color; a processing unit in

wWe 2meMBYs¢at i on wWith said i mage capture device, p@i18s2007/020353

10.

11.

12.

13.

14.

15.

16.

configured to: receive inmage data from said inmage

capture device, the image data including imge of a

tissue site and said reference color marker; adjust at

| east one inage paraneter based on at |east a portion

of Theaystemgecofding®i daime2,arkercia scidl procesaingamittis further configured to:

normal i ze the.im dat.a:. and., pr. t e..nor I,zed
mgecarapers (g B i ilited 20107 FAED of W Rl el 6% rnge of colors
cl ai m 1 defihitiged tissaa tybepwitkiaatissge heuling stageaatidist i ng

the at |east one jnmage parangter. changes.col or of

t he afetPrRee a%'t’a;ﬂ’gndl‘? B%“S -3 n&@%nweﬁg?ﬁglg $%8%r ence

color elenent to substantially nmatch a predeterm ned

col or, wherein said processing unit is further, od
corfthiegystem acsording teclaim ds whereim said preressing pRE i furtheg configured to
ST U & ealcorhPiin?dia dBREhind Yol MBItHE Qésuehedlify dtagae of

thgg%égpgor eﬁ%‘e color e emg%toi S (mtﬁg‘%]gesg. 3. e system
according to claim2, wherein said processing system

S hdl, a%?&f i int P whAEH! Gid fdfer&ldetofdrflarker is a card.
idengis%}g%t eggrtgél{?ﬁégmf%g’l%n 0 stghe tissue site thaltsac

is wthin a particular stage of tissue healing. 4.

h il Q%idith £ Phdbi salf \eFG kel dfor' TGh M i9vhite.

( nd e FIER 55, Atk £ bl sallBR gL' cafor O 6 e
tissue, or slough tissue. 5. The system according to

clgim 3, wherein sai [ ogessin ity r. :
conpeguel 1esording B lafh 16 ER0EH $ilal 1668, ddHAGE parameter includes a
r egviite alanchémhgspatametere. 6. The system according to

claimb5, further conprising an electronic display,

wherein said processing unit is further configured to

di 9pinhddfer hhAlg2ifg tikéuR Hraling, deidtmhédiod bemprisiggon of

the tissue site within the tissue heali sta&ﬁ on. xer:

sai d EAPSUREH) Iagedprlyging prises 9 gnce chlor marker;

PCT/ Ui 0Q#{e0A082%8 ofe ihiafe piiahfAerafaSed oh Afldast £ paitionof the image of

wherein said processing unit is further configured to:
conpar e therefereneacalprmarker i mermabiee colorghthedmage,and

tissu e?%r{tﬁ")gttﬂe BolbA NG A{zed BhESto AQinidhng a tissue

type In~a tissue healing stage; and determ ne area
of the tissue type within the tissue healing stage.

The method according to claim 12, wherein adjusting includes changing color of the at

least a portion of the image of the reference color marker to substantially match a
predetermined color, thereby changing color of the image of the tissue site in the same

manner as the color of the image of the reference color marker is changed.

The method according to claim 13, further comprising enabling the clinician to identify

at least one region of the tissue site that is within a particular stage of tissue healing.

The method according to claim 14, wherein enabling the clinician to identify at least
one region of the tissue site includes enabling the clinician to identify that the at least

one region of the tissue site is necrotic tissue, granulation tissue, or slough tissue.

The method according to claim 14, further comprising calculating area of the at least

one region of the tissue site.
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8. The system according to claim?7, wherein said
processing unit is further configured to repeat

WO aBAsdsng and determining for multiple tissuepdeabiongo203ss

17.

18.

19.

20.

21.

22.

23.

stages. 9. The system according to claim1l, wherein
said reference color marker is a card. 10. The system
according to claim1l, wherein said reference col or
elenment is white. 11. The system according to claim
10, wherein the at | east one image paraneter includes

a e, bal anc a 12. A ne for . .
anho s etod Pt g R iET | ottt eABATEB LR e the tissue site and
Cajderfify'thead? 164¥0.08e repedniof the tisshé Site vithin theatisdue healing stage on the
re;eaggégnggégéenarker adjusting at | east one inage

paf4 on at |east a portion of the inage of

the reference color marker to normalize color of the

i mage; and presentloncg the col or normalized imge to a

c| The methe HDH 13, SUEBFTHORPIASIE | ai m 12,
wher eeoch gsaow}g i el 48RS EABPIrRaE LN tBE t1‘§§uet§iﬁ t3ta range of colors
por

| east ion of the i'mage of the reference col or

mar ker ﬂgﬁmggtsmm¢wﬂ1rmwwu&hepkw@9&ﬁnﬁed col or,

ther eYe GHR0SIA9¢ ﬁfélt%rsu@fygta {.!l e h&finle! e si te

in the sane nmanner as t r of the rmage of the

reference col or marker is changed 14. The net hod

ac | ai. : ther r

o1 T8 dBob CaceyRlil fed iadth| 15 RABP o Hebiin Al | Sparing and
t i deteenmirngefor natltiple tissueiaaling ptages.cul ar st age of

ti ssue healing. 15. The nethod according to claim 14,

wherein enabling the clinician to identify at |east

onThe egithod aécordiag tto sk Hli, tweher¢in| capiesingranbimagg in¢leding a reference

I t d tify that .th
¢ hedlof wltker dpdaiet capticing an image 8 WHR kforiee SRk ekl

ti ssue, or slough tissue. 16. The nmethod according to

claim 14, further conprl si_ng cal cul area of the
at A egthpd foranal wingissye heplng, sad me ‘ﬁ‘?‘i @qnli‘és%

2008/&3&@&%&%&5&&1@3&@293@&&&& The nethod according
toclaim1l further conprisin dIS|aI3ﬁethetl sue

si t e emabling @eqhquflyl to,define muitip edﬁglopégif ynage, af the tissue site, at

tissue $idserwd b rreEi%nE o8 MeCinipR! detihiny BRe Wpd Atifferent stages of
di spl ayed tissue site. 18. The method accor ding to

claim 13!851&111&@11@& conprising: conparing colors in the
adj u éa?c%éﬁ-?l %? Qn {)Pﬁletdﬁ Prwd }%érgsuif tﬁa '?ﬂ‘ih@g@fleﬁmng tissue

colors |ssue ype W |n a I hg
st age; ayptatelﬁﬁcmnmaseﬁusduethwlmg,sasde type within

the t};8998,0%Rd Lidusibd W&eas.

The method according to claim 21, wherein capturing further includes capturing a
reference color marker, and further comprising;:
adjusting the image of the reference color marker to a predetermined color; and
adjusting the image of the tissue site the same as the adjustment to the image of the

reference color marker to color normalize the image of the tissue site.

The method according to claim 22, wherein adjusting the image of the tissue site

includes color normalizing the image of the tissue site.
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19. The nmethod according to claim 18, further
conprising repeating conparing and determ ning for

wodokiopd3es ti ssue heal ing stages. 20. The net hoplct/us2007/020353

24.

25.

according to claim11l, wherein capturing an inage

including a reference color marker includes capturing

an image of a white reference color marker. 21. A

nmet hod for analyzing tissue healing, said nethod

CofThe inséthesl accoading te olgim21j fuxgher icomprising glisplaying inglicia on the image

of oF he o Tnfpshif Bt ekt a8 reSnf Ut gl BP R ssve pe

reaim&,t%iagebafumgmeﬂﬂig ning tissue type at different
stages of tissue healing; calculating an area of each

of the at least two regions of the image defining

ti §REehethdPsccidinl {d QaRR D1 SfuAB@ScoMprisiggue heal i ng;
and di spl aying the cal cul ated areas. 22. The

thod .
accoraftergatienlly) identifying aiher segionnpt the H@W%Pfﬁg‘? tissue site that have
i ncl udegofRRLbEthithIRy ﬂ)@%ﬁﬁ{e%%lﬁohﬁhnn@i@én defifling tissue type at a
further conprising: "adjusting the inmage of the
refer en@tageolfaﬁs RUng;tapda predet erm ned col or; and
adj us, el hingt stage of
o) US98 ol b el icBHE BB MRS W At Mime s
to col omssurr'hmlihg.e the i mage of the tissue site. 23.

The nmethod according to claim?22, wherein adjusting
the imge of the tissue site includes color
normal i zing the image of the tissue site. 14 WO

2008/ 036343 PCT/ US2007/ 020353 24. The met hod accordi ng
to claim 21, further conprising displaying indicia on
the image of the tissue site to indicate the at | east
two regions of the imge defining tissue type at
different stages of tissue healing. 25. The nethod
according to claim 21, further conpri sing:
automatically identifying other regions of the imge
of the tissue site that have color substantially the
sane as color within a region defining tissue type at
a stage of tissue healing; and cal culating area for
each of the regions defining tissue type at the sane
stage of tissue healing. 15
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