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Abs~rnct Racl~gorrnrl: SIicrnvazcular c n ~ ~ d i t i n ~ ~  is the  n~;rir) f a c t o r  in ~ u c c c s b i ~ ~ l  f ree- t ic rue transl'cr. 1rhic11 l ~ a s  

gn incd  i n r r e a s i ~ ~ y :  p o p u l n r i r y  t l u r i l ~ g  t l ~ c  past 'LO yews. I J e t c c t i o ~ ~  n i  r.:~rly f n i l ~ ~ r c  is o f  pa ran loun t  i ~ u p o r t a n c c  

f o r  u a l w g i n g  iachemic f lap.  C n l n r i s  m o r e  l ' requcot ly  used  as ;I c l in i ca l  i nd ica to r  i n  dcrect ing f l a p  i schc~n i ;~ .  

Mowerc.r, e s p e r l i s r  ih ~ i v e d c d  i n  d e t r c t i o n   he SIII~IIC TIINISC o1' color .  B y  i n i n g  d i s i l o l  camera, p i c ~ u r c s  t a k w  

ser ia l ly  can bc a11alynr.d h y  pc rsona l  cornpuccr to  cornparc the d q r c e  o f  c o l o r  c l~angcs .  N ' i t l i  th is  I~yprr thcs is .  

we r u ~ e r i m e n t a l l y  c rcn tcd  o n  isclienaic atatc in vo lun tcc r r  and  cn r re la tcd  t l ~ r  r l i f ' f c r c ~ ~ c c u  of c n l n r  w i t h  the  

c l i \ rurha~rccs o f  h l n o d  supply  i n  d ig i ta l  c m u r r a  p icrurc!~.  

06jecliz~us: T n  d c t c c t  r x r l y  change i n  c o l o r  of  I~S~IIC. i w h c r n i c  r t a t ~  hy u q i q  cl igi lnl  ciuncra. 

d~1ntr~inl .v onti  dlelhoris: A ~ m c . u ~ r m t i c  t r r r~ rn iquc t  wab app l ied  t o  thc IcI't a r m  o f 3  I i ~ a l t h y c . o l l c a g ~ r i ~ s ~ v i t l ~  

230 r n m t l g  preshi lre l o r  13 minutes. T w o  diPf'crcnt d ig i ta l  calncras (KodaL  DC 260 a n d  O l y n i p i w  C a n ~ c d i a  (.- 

2000) were uscd  t o g r t l ~ e r  s i m u l t e ~ t c o u ~ l y ,  in o r d e r  I n  compare  two  b t ~ ~ c l i r s  at the satnr  time. l ' h e  p110tograph 

was taken scri;dIy every .i r n i r l u k s  s inc r  the  p rccsur r  was app l i cd .  'I'he p i r t u r c s  were ;~nalyacd h y  A d o h e  

P h o t o s l m p  s o r ~ w ~ r c  LO n w a s u r r  t l ~ c  d in  c o l o r  ove r  t h c i r  i o r o n r m s  i n  KGB i m d  CMYli motlea. Srala stat iht ic 

p r n g r a n l  una  11scd f o r  data a ~ l n l j s i s ,  T h c  values ol' t he  co lnra w c r r  p l n l t c t l  co r rchpond ing  r o  the lime i~rrcrvn ls .  

'She d i t ' i e rcncc  o f  c o l o r  m a g ~ i r ~ r d v  was cn lcdared  a n d  anoly-zed. 

R P S I ~ I S :  T l i c  p r s l i m i n a r y  s tudy shm~cud chc d i t ' f c ~ w ~ c c s  i n  r n a ~ p i r u d r  or c o l o r  change 81 d i f f c w r n  r i r i iv  

i a w n a l s .  BIII stat ikt ic s ign i f icnnce c o d d  n o 1  h e  n l c a s l ~ r v d  d u e  l o  t l ~ c  l i m i t i d  1111nther ol' IRC sample$. I - l o w r v t r ,  

T h e r e  i$ a I r r d  that d ig i t i d  canlcr;ls can poshihly dctcct  saht lc  r l i angc  o f  c o l o r  in iuc l l rm ic  b h t c  IJIOU~I~ i ~ w i s i h l c  

l o  r h c  h u i n a ~ i  cycs. 

Conclrr.sio~r: Dig i ta l  calnerab may  a i d  ill p r e d i c t i n g  i s c l i c ~ n i v  state. Howcvcr .  f u r ~ b r r  ' i ~ud ies  i n  c l i n i ca l  

t r i a l  a r c  n c c d c d  l o  conc lude  the  rccults. T h c r r f o r c ,  the ~ n c t h o d  of mcnsnr ing  chntrges or color*  w i t h  :I d ig i ta l  

cn rn r ra  w i l l  IJP r ~ p p l i c t l  10 p n t i c n t r  i n  Sorrgk1aatag;trind H o o p i t i ~ l  soon. 
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Fig. 1 Camera Arrangement '$1 dilki-rlic.:e in  color magnil~rclr  is t .\ . iclei~~. 

r ' 

Fig. 2 Adobe Photoshop Color Measuring Program 
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Table 1 Luminosity-adjusted color values. 

Adjusated Red Green Blue 

value t=O t=5 t=10 t=15 k O  t=5 t=10 t=15 t=0 t=5 t=10 t=15 

Subjecl A 
Site I 
Site I 
Site Ill 

Subject B 
Site I 
Site I1 
Site Ill 

Subject C 
Site I 
Site II 
Site Ill 

Subject D 
Sile I 
Site II 
Sile Ill 

Subject E 
Sile I 
Site II 
Site Ill 

I,, lime a1 b e p n m g  a1 lournrquo! c~pp!rc,~lion 
:, = fmme at 5 minules alEr tourniquel applrcalron 

I,:, - lme  a1 10 mrnules aller loumiquet appbcalion 

1:: !;me a! 15 minules alter lournrquet ap,ul~caIion 

Fig. 3 Changing color values at ischemia sile as detected by 
computer analysis of d~g~ la l  images. 
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tl1;lt arc ~~~~(lct t .c t ; iblc-  lo I hc h~ t rn ; l i~  c).c al I I I C  stiifi(.-. 
T '?.,,I 

1 
The prol);1l)ilil>.o1 11;1]1 iwhcrnia tu~ltlcd 101 ;ir!,i~~\.c.~-.s<.l>. 

- 
n, i~  I1 (x11o1. i ~ ~ ~ v ~ i h i t ? , .  wI1ic11 will :15\i>1 i t  I d t ~ t ( : ~ ~ ~ ~ ~ i n ~ n g  

K I I ~ I I I P I -  t l ~ c  f i lp  KIS p ~ ~ ) g t - ~ s s i \ - c I ~ ~  Ixxonli~lg iw l l~ .~n i ( ,  

01. I I (  # I  ( T ~ 1 1 ) l ~ ~  3 ) .  . \ r ~ ~ ~ l ~ ~ ~ i ~ o f ' o t l ~ ~ ~ ~ ~ ~ ~ ~ l o ~ ~ ~ ~ ~ l s c ~  i~~di(-iitccI 

lhat difhc.rll  c1la1111c.l~ III;I\,  bc: awil;il)le lor c.;j~.l?- 
T c1c.tc.c.l ioti ( ,F ig~n ' s  4. 5). 

-1 ': I*  T 3- T 'l'hc I~asc  ski11 c ~ o l o i ~  of (m:l~ p a r ( i c i p ~ i n g  i11dili- 
1 'Ir* 

t111;tI ),,;IS ~ l i f h m ~ ~ i ~ ,  I ) , I I  i~ dicl 110t c.Slix.t t is5~1c-~.(~Ior  

I I . I ~ I I ~  lo i~ i i i~- ,  111 S I I ~ ) ~ ( , ( - I  skit I I I I ~ ( I I ~ I ~ ~  : ~ p p e : ~ r a ~ ~ c ~ c  
belorc 5-min 10-mln 15-min 

Timinq \ \ i t <  oI)*c.i.\.c~l i l l  ;I 11ric.f' ~)c*riotl ;11'1c.r ( c ~ t ~ t - ~ r i c l r ~ c * t  
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Table 2 Accumularive chages in color values. 

Red Green Blue - 
'$-lo t,040 ls;% ts-to t ~ o - t O  '15% t54a tm% l,s% 

Subjecl A 
Site I 
Site II 
Site Ill 

Subject 8 
Site I 
Site II 
Site Ill 

Subject C 
Site I 
Site II 
Site Ill 

Subject D 
Sile I 
Slle II 
Slte Ill 

Subject E 
Sile I 
S~ le  II 
Site Ill 

Table 3 Stalislical representallon of observed and measured color value changes. 

Prediction of 
Conditional Fixed-effects logic 

Group variable: subject Odds Ratio P-value 

ischemic state No. of No. of (95% confidence interval) 
subjects Observations LRx12  

Red 5 60 3.44 0.9549 0. 100 
@=0.0635) (0.9037- 1.0089) 

Green 5 60 3.32 0.9547 0.101 
(p-0,0686) (0.9033 - 1.0091) 

Blue 5 60 4.49 0.9370 0.063 
(p=0.0341) (0.6749-1,0034) 

LR >: 12 Loglsl~c Regression of 12 samples. 
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Red color intensity 
Fig. 4 Correlation of color change with probability of tissue 

failure. 

Blue color inlenslly 
Fig. 5 Correlation of color change vdirh probability of tissue 

failure. 

11 ~ I I S ~ ~ I - .  1)igitaI (.;I ~nel-a  has l ~ i g I ~ e ~ . c n ~ ~ : ~ l ~ i l i ~ ! .  10 rc-c.o~d 

: t 1 ~ 1  ;IW:S\; color iq)pc.;ir;inc.cs ~ I I ; I I I  visual otwt~r\ation. 

.l 'hi~s, i t  c x ~ ~ h l  hi. a good tlc-!.ice method lo  asis is^ ill 

prc:(lic.~i~ig frc.c5 tiswc. ~~;~tlsI;.~.\,i;~l)ilit~ in c l i~  ~ical s e t t i ~ ~ g .  

\\'c- 1'o111i(l 11c1 1wio1- r( :~)o~-loI~t l~is  appIic;itio~i ~rc1111iq11c.. 

50 wc- 1-1;t\x* L O  dc~\x*lop I hcb l c ~ d i ~ ~ i q r i c  ~ S O I I I -  O \ V I I ,  F~~orii  

the I'XL thal ~ J I I ~ . I ~ I  Iig11t 111igl11 l ~ n x -  e r I2c~ LII IOII  

color pc*rc:c.l,lio~~, \\T l)c.g;k~l OII I .  c*spc.rin~cbr~r In. t a k i ~ ~ g  

pliorogl.ap11 in clif ' i ' rrc.~~~ ligl~r s o u ~ ~ c .  01 c l i l rewn~ 

~ I I ~ C * I I S ~ ~ \ .  11.r fo1111tI no  ~ I I ~ ~ T ~ ~ * I T I N . C ~  ~ ' I X ) I I I  t l ~ c  ; i~nl) ic~r~t  

lighl o n  c o l o ~  ~ccor-(.liitg 1)). clisi~~l c:irncr.l;i. ' l ' h ~ ~ s ,  the 

rlsc: of c-ligi~;r I w1nc.r-it for otrr 1~1q)osc*  ~ v o ~ ~ l d  1-cc111ir-c. riu 

c .~ i \~ i runmcnuI  C~IICITA 

111 oiir c ~ x p c * ~ . i ~ n ~ ~ n t ,  11ic. I T ) I I I ~ I  I c.cr's ~ T I I  ivi15 I ISUI  
tu I Y ~ I Y ~ ~ I I ~  ~ l i c *  \~awula~~izc-(l l l ap  M t c ~  t I . 1 ~  ~ o i i r ~ ~ i q u e ~  
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