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Â¥nipplemenil 0, (4 Urns (hrougb nu l l  cinimla for 12 
hour! IN 3 days), flute times M much c o l l u a  wM d e p w  
ited in wound cylinders in patients with well-pcrfu~ed Ã§n 
oxygenaied wounds compared with those with lover oxy- 
gcnuion mid perfhiion scores [34]. Thus, 0} therapy am 
optimize collagen deposition and tensile strength. 

Wound tiame pO, levels am a m ĵor delrmiinnnt 01 
susceptibility to infection, and thit tat liten &own both in 
exper imul  modcb and in human subjtcfu. In 8 guinea pig 
model, the amount of skin Ion stem iftor ttibtuniitoM 
innoculttion of bacteria wa inversely proportionti to 
wound ~x~genb t ion~hypox ic  wound* were large, and the 
snulkst wounds were seen in mimdi receiving supptemen- 
u l  0,. Theefficacy of (upplementat 0, in preventing skin 
loss was similar to antibiotic ~dininistmtion, l i d  combining 
both modilitici hid additive bcnaflcinl effect! D3361. .~ - 
These experimental observation! are supported by clinical 
studies. Wound tissue oxvmnalion \% an extremely sensitive 
indicator for the risk of infection in surgical patients [371. 
This study extabluhd Ã ckur clinical cofrelition befweeo 
0, availibili and the dev~lopmmt of wound infcclioa. A 
mbaequent study by Grief et al [38] provided additional 
clinical evidence dat oihancitg w i n d  0;Ieve If through 
the administration of eupplfmental 0; can improw hoft 
immune mponm.  In that study of500 patients undmgoing 
abdomiml aumwy, d l  of whom received prophylactic m- 
fi>iotica, administration of 0; at an 80% Fi0; (hiring svt- 
gay a d  for 2 h o w  poatoptratively resulted in a 5.1% 
wound infection rue VWSM an 11.2% infection rate in 
pititnb (ivtn 0; at a 30% FiO, [38]. 

The ability of mpplÃ§naiti Ox to reduce infection b 
mdloitd by ROS gmnfed by NADPH axiduw in wound 
ncutrophih and rnac~ophngc~~ The concentration of 0, nec- 
eswy to achieve half maximal ROS production (thÃ k) is 
in the range of 45 to 80 rnm Hi, wilh maxirod ROS 
production seen mpO, st >300 mm Hg 1391. Thm, just u 
with (he enzymci replaling colla~en cynthenia, the maxi- 
nu1 effect! of this biologic ptoceu am be achieved only 
through the adminimtion of fupplcmenml Oi to attiin 
wound p0: level8 b y m d  ihoÃ§ eacoiintercd when bmth- 
ing room air. In ftct, appmxiimtely 98% of tho 0, con- 
mmcd by wound mutrophils and macmphaeÃ§ is utilized 
for >tÃ§[iirata bunt P91. At On wound site, ROS ttt 
mcratcd by almost all wound-related cells. The biological 
significance of such ROS hu been icccntly reviewed [5]. 

The availability of respired 0; to wound tiaroes depends 
upon vascular supply, vasomotor tone, arterial&, and the 

diffusion disunce far moleculu 0,- Edema and n m t i c  
debria both i n c r c ~ ~  the diffusion d i e  fOT 0, to  red^ 
the wound, so debridermnt is an imprtmt step to diminish 
obstruction to wound oxy&enation. Perlphen) vasocmsirio' 
tion can ilio lignificnitly limit wound pafusion md oxy- 
genation, so thu W e  (o no enhancement of wound DO, 
levili am achieved dttpiw brathing supplerooitd 0; 
[37,40,41]. Funhennore, contction of bypoxemis ind YI- 
soconitriction can yield 8 10-foldriH iu colhen dtpit iot i  
[33,34,37,42]. k f m ,  for optimal wound perfiuion i d  
oxygeflnion, patienu must be warm and have adequate 
intrawtculu volui~t  uid adequate control of pain and ~ i x -  
lety. In estinuting intravtt~ilM volumn, limit oxy(eiutim 
is extmnely witivc, but h not pnctlcd it ihliuine. U d  
output la m l  a reliable indicalor of inmvuculir volume, 
and (he s lmlml  mtinltntnce flul& given after surgery in 

usually ilualBclCTt [43,44]. For &al purpo~i, ctpil- 
lary mill (â‚¬1 iced M the fotcbctt)) or eye t u w r  in 
more ~ensitive indieatom of intiwuculu volamt lUtul. 
Many surgeons tÃ§lc then concept* for -tad, but when 
properly ddreMol, a11 hne been shown to have a dgnlfl- 
cant impact on wound healing in clinical settings. Clinical 
trills haw shown that keeping pttimB nonnolhennic and 
8dminlfUrins mpplemental Q, both of which cnhuicft 
wound oxytteiwtim, dscnms the rate of wound infliction 
in s u + a l  patients and shorten! the average length of hoe- 
plul nay [31,43]. 

The clinical wpliution of 0, 80 wound healing occun ill 
m y  Icvcl1: d a ~ o i ~ .  plwmttve Â¥n ihÃ§tpeuuc Vmm a 
d i u ~ d t !  itandpoliu, m y  airgems almsdy use meuufe- 
menu of wound oxyfienation w @I& their w a m t  p)m- 
nine when they obtem tmiscutuieoul 0, measurement! 
(TcO,) with nomnvttiv~ vuculir (tudiu. TcO, matiire- 
rnW piÃ§vid reliible nognda  itifonrittion W d i *  the 
ability of wounda to hell. end thin hu been used to dcttf- 
mine mpUUtioil levels 146,471. It i8 imponant to note. 
though, tint TcO, meanrenKnti do not reflect wonnd-iilc 
f02. They overentimateffOg in thm intact tiwueal the wound 
puimmr. Suiulnd TcOi nmsummmts am condueicd un- 
der conditiono where the !kin is wumed to 42'C. Thu 
warmth Actor wnmi ted  to ovemtimation o f p 0 ,  a s p  
cially teonue 0, thenpy m (he wound typically is not 
accomDUiiÃ§ by wuming of the wound site. Adv-mt 
of technology to directly d m a K  p 0 ,  in the wound core is 
wmuHtd. It is important to note thn~ there ID n AindunenuJ 
difference between the in- akin In iht perinmar of (he 

Â¥woun compmd with the wound corn. Wliwew the ftnncr 
is well vaacularized, wound cores are typically ch~r~ctcr. 
izcd by disrupted vaiculature, and we unlikely to benefit 
from respired & curtel to ti- by blood vessela. 

In preventive ipplic~llow, optimizing wound perflidoa 
am) providing mppltnmitti 0, in the pcriopentivc period 
hive been shown clinicilly to redact the incidence of post- 
operative infections p8.43, FOE t h q m t i c  appticatiom to 
wounds, 0, can tÃ given to die patient ayitemiolly, using 
pure 0, (either pressurized or not), or can be delivered 



In fix womb of Thonm Huai. a pi- m tb fuld of 
o x y p l d 4 h e 8 l i T # & ~ ~ f m ~ ~  
by wkich0,exeiuinviulfluiclioniinwmmdbdinfhu 
evolved mother *or ( ~ p  p] makin@ man fa n new 
wndigm 141. Recall dlicovirin h v i  illitmlnitnl that lot  
only pblocytM, but dm& (Kk md Â¥m cell in the 
wound microtovlronmoii Is fitted with i ipeddmd cn- 
zyiiw to convn 0, to rfctiva in- <iÃ ĉiÃ (ROS), 
incluJacoxidizing1pecinnidinftceft<Uc*lÃˆundH,0 
[S]. The ROS CCTitributt M wDulir muiugcn to p 
m o o p r o e e u o d u t ~ p e o n w o u n d ~ ( N 1 .  1 1 . h  
d w  procÃ‘ include cytoUM Â¥ctioo mnlia- 
icnem, cell iMtllity, ind cxtncÃ§lhll matrix fonniDon 
IS}. thu concept ihuply dtparti from the ortxdox view 
OutROS~~inherentlyduoulniinixtan.Aoororefined 
view am" patultci Ihit, in low concentrUiau, ROS may 
ut u a m i p h g  medluor Hut modul i f  i wide vttiety of 
ulhilurapotiw [6-131. D d b  Â¥ddrori the ledox COD- 

trol of woroil npur ban btcn ncently iwiwd 151. 
SbunÃ‘dK<TOCvÃ‡ky 1959ditcovryoflHeleutocyle 

mxlaM [I41 ia p>iÃˆ<ocylÃ am into the liimljgltf dwhg 
the bte 1970Ã§ when the fiomaing w o h  of Bttw IiliJied 
the eatfierive Rnxtection of UDeroxjde ion <0i) by leu- - & (munxd "  ti^^^ oxidwe) to taei~i*! 
killkf f 151. Defect* in NADPH oxidue *re d a t e d  with 

rived growth factor (PDQF), rquh ROS for their d o n  on 
celb [201, h h clur Iht 0, thenpy nay  id u m tfiectivt 
+wt W l y ,  lhac n clinical vdidatim of thiu ccocep~ 

Al@Opfd# 1< a oitiul outy of the wound 
holing ~~FUUE. Whib hypox)a en hitime ncovucultr- 



tocaUytothewoundwiqampiulitevlce.Hyperturic0, 
thnpy(HBOT)&livnlOOM0,Â¥I2to3ttmoiphtr 
(am) of pmmm ind pati- typically mehr 10 to 30 
9 %  <icpÃ§ndiB npcxidll diafooiii. TinÃ 

u* iwully 60 to 120 minutel kmi, rivw S dam i week, 
dperfbmxdim q m c h b d  dmnbm tiicilibn with 
pbymidui #upwhim. HBOT It cmp8bk of elfvtfaig luw 
rial fO, u hi@ u 1200 mm Hg. At duoitted ibov, 
Â¥yiumicdi Â¥dmininem 0, nlia w <Ã vicultuic to be 
d d l w n d t o t i w r . I h u , w U h d 8 f t n i a f ~ m ~ y  
d c i d y  faipvep0, of akin In th wound ptriniettr, It It 
~ u o i u b k  to unme ih*l Â¥K ofthe wound not mppwtd 
by blood ve-eli will DM bmofa M milch. NOW tho when 
HBOT ii ipplMd In 8 nxaoplw dumber, u p 4  dam81 
wound receive wpiul0, u mu. TUt iddttioniil mu of 
&ddivytoOrwoulduInquBitlywÂ¥riootaLvrithfl 
uadcacyloexpteiBÂ¥DbeocflamthebullofOJulimii 
Mtcnd m M l l y .  White qhd Q 1* iiot likely <o diffiu* 
intodMpirteuM,it(fantenthe-pod 
tooxygxuteMpafidd~~ofUmwoundnot~ppoiud 
by inttri vttcnitlmt, la Oh W, t o W  0, ia*y 0- 
~0, of cell* at the wound cat, Sna cwccthu hypolif 
n i d u c * d ~ t o f N 4 D P H o x i d r f t n c t i o n ~ i h o M  
cell*. NADPH oxidue flucikio la wound-reined ccb con- 
oftiuM lo ftvonbte - <ucb M cell uotlMty. -0- 

&idnincvUulirmrtrfxtmnuxn[5]. 
Atoiht key iwr tlw wow a onftil dilwctic ia 

wmfuiff~~effiMUof(yitouto 0," mxtopic*) 0;i 
therid;ofsyxmiMpure0,toxicftytovittiorxuu.Liln 
. m y  otter rift fKton, iachidim cilwcue imoldiu, HBOT 
Am MI mull in ininwliite muifuUtic of d'iial ib- 
notnulhiÃ in moil CUM. Thu line of fvidoce cannot bn 
u q t e d  u fnofof d e t y  i i a l ~ i  ditaileJ biochemical Hid 
aolwulir invwtlftlai It csixhicted to list nurim* of 
oxklKi"duu~eliidieblooduduriMoffruuxl(ubjoca 
It u @ faiowlÃ§d thx UDO<un of bkili>ficil ~ l h  d 
time*topure0,n*yrenhinoxiddiveitnrd(eoo- 
toxic~y[4a~.~heic i tno~uol l~~f l~cxpomntopun~h 
piaoili rib and *Ã  ̂it ia ym&aA UI avoid vmecenay 
iipw to a rink ftcur. Fivonbit (xitcocucl in t t u d r  
~nbfucOaunderncffiMbHKcondition[381fculu> 
toquwl ia l ihc~ofwet0 .ndwpruronforwm~d 
Ibenpy. Furlhenixwt, Ã§nc ouiwnie: obulncJ {mm 
0~u~oftopical0,dooc[47]wttnatimoredcuilwl 

m v c a l i i i t i  eonipuliu the <ytadc d -0, modll- 
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