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Pmue uloers 3re 2 potential proliem cop-
ing any patent who remains mmeobile

for o pralonged period of time, More impor-
2k then the Anannial oot of reannent, pres-
e uleers ane 2. souree of dissatisFacion, aax.
iety, and pain for the patient and Smily.f Re-
Cent smudies repont the national incidenee of
bospital-acquited pressure vleers 1o be less
than 13% forzll inpatients# ard greater than
309 For patients in intensive cae settings 2 %
Xoetak's™ dassical “inverse the-pressurs”
on the cause of prossure ulcers pro-

Posed thar when externally epplicd pressures
“xoecd capiliary hydrestatic pressures, tissyes
e deprived of oxygen and nutgens Conge-
quendy. nonmal eeflutar funerion i dlsuped,
ers have oxended Kosink's “Hme-

-"'-—-_-_.___.
Proan ¢ Backe's Epiropal Hesgiul, Toas o Tszimiye,
Houxtgn, T

pressunc” theory by identifying intrinsic fac-
tory that ffluerce tssue Gleruce 10 exgermal
farces. ™ Conditions tiat have been ideni.
fed us coatibuting to pressiure uleer develop-
menl, such zs rewriced mobiliy, chromic
diseuse, advaneed agc, impaired sensory por-
ccplicn, abered tissue perfusion associaved

-WIdlinlcntiﬁ:Jcﬂennandmm,{a,andmnia

TULrGon, ane exfreraely prevalent, i nor the
noam, in the 11 paticnt papulaton, ™ ¥
Thearetleally, pressure uloers are preven;-
able. Cenzin pathalogic conditions and them-
PEOUC  imtrvennions assodated wilh ey
tremely high wcuity and protonged immohility
challenge this theory,* however Carclicvas-
cular surgical (CVS) paticars requirng jinir-
aodic ballbon pemp {JARF; Suppor ane
prime candidates for developing pressure ul-
oors. Nat oly do they have risk facrors similar
o those in the ICU paten pepulation, b
they have awny enher sk 5 ackors a5 weell, Far

-RMCAL CARE NUSSING CLINICS oF NGRTH AMERICA { Vakume B f Mitnber 4  December 1954 473
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cxzmple, comodbidities frequently associaled
with cardiovg soulay disesse, inCluding dinbe-
tes, hypentension, peripheral vasaular disease
(PYL), 2nd rengl insufficiency predispase the
patient to ulcer formarion by decressing the
lissue’s wlerance 1o pressure.’ Futthermore,
lo maiotig figue perfetion while providing
the srgeon with 3 workzble surgica! ficld,
certain intraoperative intérrentions used dur
ing CV5, such 95 circulalion, T
hypothermla, hyperrolemia, anemis %P and
vasopreasar (vzsoconsiviction) therapy,™ in-
crcase the chances of sudmining ischernic In-
jury. Extracorporeal circulavion was found w
be 7 signifizot unjvariars ictor of pres-
e wloer formmation O (1, o = 125] = 427,
P = .038) in a previows research sudy. ™
pressure yloor formarion inciude

duraticm on the opemting room {(OR) mblc®
and sitered pensory perception related 1o gen-
ezl anesthesla and deep sedavion. Duriog
w5, the puteny is rendered motionless for
ertended periods of fime and is unable w
respond (o ischemic pain. Kemp ecal® identt-
Bed 7084 of pressure ulcers at the time patients
were ransferred from the OR mbie. Although
several rereamhers have docomeniod jeppth
of surgery a5 2 significant predicor of pres-
swre uleer developmenr, inconsistencies re-

garding the “critical” time required on the OR

table 1o positively predic ulcer formarion var-
tes from greater than 4 hours™ 10 groares than
¥ hours 2 ¥ Recearchers have demonstrated
that ¢n a standard OR mhle, mean el
prossures below bony prominences exoced
Lsornetimes double) the mean expillary pres
sure and subsequently obstruct blood flow @
Lhe tizsues™ ¥ Chnformmiely, te abliy w
obtatn wpedted moasuremens of invlace
pressures 1o identify sudzces &) risk in ootk
cally ill patients has been plagned by vechnicat
difficulties, Conmsequently, rescarch in this
area is mingmal 7

Althowph oxterpally applicd pressure s
tontidered 1o be the primary cause of pres-
dure ulcer formation, alered perfusion sig-
nificanlly Inerenses the tissues” susceptbiliy
o exiemal pressure 7T Adapration 1o aone
iycliemiz may b bess effeoive than adaptation
1o chronic ischemia due to = lack of compen-
fatory nwchanisms that develop over time.
Accovdlnply, patents who require IAEFP sup-
pas for acute venedcular dysfuncrion and the

inablity 1o wean from cardiopulmanary by
[ASS Sargery may hove an increased probabi]
ity for pressure uleer formation becatse of
the annentss and scveity of thelr ischemip
lnsull. In response to eardiogenic shock
blocd is shagted zway from “nomvikl™ orpans
{Le, skin) {0 mainmin perfiesion to otber or-
gan systems such gs the brain znd heart. al-
though the inddence of pressure ulcers in
VS maticnts has been doctmenesd to be be-
Tween 1656 0o 27,2 %8P the pocurmence of
pressure uleess @ the OS5 population with
IABY supporl is oot reponed in the literanare,
Aoconding t0 the mestarch fadliys oue
comes data, wnivagate logistic regresson, v-
vealed it pressure uWoertion (7 {1, o =
1571 = 4859, P = <0.000001) and IABP {F
1, n =-162] = 3830, F = <0.00001} were
significant varisnees that coxmded length of
sy more tdon B deys Tollowing somocors-
oy bypass surgery at this facility. Muliivari-
ate lopistic repression analysis revealed dhat
acmtocoreiry bypass patients {n = 1050
wha devaoped skin brezkdown (o = 72) be-
tween June of 1992 and Drecember of 1994
wore 4.5 times more Ikcly 1 have an ox-
tended lenpth of stay {morc than B doys, P<
0001}, and patients requining IABF {n = 75)
v 2.4 tmes more likely to have an in-
creasad length of sty 0P = G.03).
Frolonged restricted mobility during the
posiopemtive period funher complicates the
situantion. Becavse these padenls 2ot pmone
to repeated cpizodes of hypoperfusion and
ischemiz, they are usually unable o wola=me
a regular tuming scheduie w relleve proesstre.
Postoperative faciors that perpotuate imma-
bflicy, such a3 meclmnica] veotilaton, reseda-
lion, hermodymamic instability, opon stemmu,
multiple surgical procedures,** use of chem-
ical or physicdl restrtings, immotilizing de-
vices, and the: mere presence of the IAB cathe-
ter in the femomal arury can exnad exposue
1o extemal mechanical Jorees (Le, prossurs,
Fricticn, and shear), Limb ischemia, the mosl
comimon complication of IAEP therpy that
DoTUrs in 79 10 499 of pratients, nedioes tssue
tolerance and may cantribute to prossure vl
cer formation in the affected extreminy.®
Himorically, prevention dnd mﬂmﬁﬂf
pressure Uteors have prineeily been 2 nursng
responsibility.” Eary idenufication of hight
risk populations using a validaled, vystemi=
assessment tool is cssential 1o pressurc Gl



provention * Steucgics must be dimcted 1o
srzpds maintining aod mproving sldin ler-
RO TG pressurt in addifion to providing pro-
fection g2inst adverse wexerrl mechanical
forces ! Preventive mewsmres deseribed by the
ApSsy for Health Care p{:rhcy and Research
{AHCPR) includs pegiodic rcassessment,
scheduled repesidoning, avoidance of mois-
wure, fricion, and shey, applicadon of pres-
surc reduction of pressure-relieving surfaces,
#nd mumdtional suppon? Despive the preva-
ketce: oF pressure ulcers o oibcdiy i pe-
tients, interventions & promiot: skin integricy
ind reclice pressure are usnally oot initiared
untl late in the patents hospiclization or
afer sign breakdoem has occusred ™
Fressurc-reducing or pressure-prlicving de-
vices are peescrbexd Beqiendy as pas of a
de for weing a suppen sudace is based on
the principle that pressure uloer proventon
requires the zeduction or elimination of inter
Fare preessures w2 Javed bedow oot of the cap-
Jlary closing pressure. & pressure-reducing
device is 2 moppaort surface that redistnbues
pressure away from the bony promintnces
but docs not necesmrnily reduoce imedtee
pressures bolfow the cxplllacy dosing pres-
sure. In comparison_ a pressume-relicving de-
vice oonsistenty reddoces interface nres
belowrthe capillary closing pressure £ Because
lhe maprity of healthcoure remnbursement is
based on fixed, negotioted rarey, the clinical
efactiveness of costly products marketed as
pressure-relief deviess is being guestioned.
Some cliriciant believe thar the costs of pre.
venthve medsures ouiweigh the costs assoc-
atexh wich reztmern of 2 pressure weer® For
example, low air-doss (LA becds deigned 1o
mamEin ow-intorfaee dosue pressure (12
45 mm Hy), havean average daily renfal prics
of 551 ta $150.% In comparison, the wverage
dhlly <= n 1989 for inpalient meatroen of
Pressure wWeers & one aone oere fcility was
80422 althooph there ame few smudies thar
support the clinical effeciiveness of LAY ther-
ApY 15 4 preventve mezsure for pressure ol
oors Y pumsing o semdards tevomomend
placing the: paient wilh mechanical assistance
or |ANF support on LA therupy. Despite e
facr that presware wleer development in the
C¥5 population with IABP has not been sul>-
Fznlted in the Herzture, agpressive and -
PEnSive preventive medsurs arc Advorered,
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Because pressure-redicf devices are wsed M-
quentdy to promote skin incprity, research is
nceded o determine e effectivensss of
these prothicrs 21 preventing pressurs ulcers
in specific patient popullions.

Statement of the Problem

Since 1990, standard beds ut this faciliy have
had pressurc-reducing Fum Core manresses.
Althouph LAL beds were aviilable as 2 pre-
Consequently, hospital expendinures jor spe-
cialy beds wemre astmonomicn! in an e of
deemsing reimburscment. _

All C¥5 patients sdmited in August of 1952
who spent mare than 3 haurs on the OFR table
or required vasoadive infusions and [ABP (n
= 227 in the postoperative petiod woe evalu-
ateid bry 1 ceniified corerostomnal thetapy murse
o pressurs ulesr formation. Forty percent
of these patients (o = 9) developed vabous
stpes of pressune ulcers according 10 the xs-
sification system In Table I After examining
severa] coee soenancs of IABF paticors whe
had survivind bar devieloped Stape O o7 IV
pressure ulcers, the postoperetive mianago-
ment profecel for specdialty bed usmpe was
modified,

: hiﬁ:_:.r:': : 2
Er s k
RTINS

i Nonblanchabie erythams of intact Skin
PanfaHhiziowess stdn iows imoiving
epidoymis, dermis, o bottr 1ha ulesr o
sipraficipd mnd presends elnicty A% an
abraseen, Bistar, o Thallow crater,
Fudlthicknes: $kin tggs mohing
damape 1 oF neonesis of subeutancous
Lesure that may esdend down to, bt not
trrongh, wickmtying lasoin: ofesants
cliucstly ns 2 deep crater with or
wirhawl ymdermining ol adpoent issees.
Fullthadchess shin loms with eadaniive
chestTrpctiom, tesi mecrosis, of Hamapga
1 mutcle, boae. o suppofing
strachunes: undermizning and Sows recis
e ray b aksociated with bis stoga.

Sage I
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Beginning in 1994, CVS patients with [ABPs
were mutinely phiced on an LAT bed For ylesr
Prophylaris immediavely following the operm-
tve procedure. After IABP removal, patients
without pressure uloers were tansfimed o
2 sandard bed, From Tanuary 1994 through
December 1995, 2lmost 700 CVS patients re-
quired [ABP sppot, Other pracrior: changes
impicmented in 1994 included the additon
of 2 follime physicla-intensivis i the Car-
diovmbrktmuynmmmﬂmdwﬂup—
ment of an mlerdisciplinary practice team that
focused on “best-practice" issues, including
sarly mumition and membolic suppor, pre-
vention of hypaperfusion and organ insulr,
2nd ageressive treatment of inferstirial ederna
ta facilitate diffusion on nutdents and wastes,

From Apzil throtsgh fune 1995, the cotero-
Fomal thetapy nuce, Cardiovasarlar Clinicgl
Fdumnr, ond the Cardiovasculsr Climical

thr 1995 prevalence af pressure uleers for 2l
ICU patients in this facility was 8. %, which
it considerably less by comparison. Fishry's
Eactre was ueed o esmine the diffeenoes
in preysun: vloer incidence in GV Dabenis
wirth IABP who Were placed on 20 LAL bed
unmedistely foligoing ery and those
plared on a mandard hxlﬂ:]rgﬂmgh no dinca
inferences. could be made because of the
small sample size, there did net appesr to
be 2 difference in the Propotion of patients
developing pressure ulcers who reccived LAL
therzpy (199, 4/21) and those wha did not
(25%. 2/8} (F= 1.0},

In 1993, hospita! costs for zpecizhy beds
exceeded the $460,000 budget by 25% and
approximately $100,000 of the ol amoimt
was spent on CV5 patients with 14BP for pre-
vestion of pressure weers. In response
these cogr, Immediate aotion wes taken, The
authors desipned 2 randomized, prospective,
irterventions] stdy 1o evaiuate the clinicl
efferdviness of an LAT bed as w provenabive
device against pressure ulcer complicatons
in CV5 patients with IABP, Data colleerion
D2gan December 1, 1995 and continued wnnd
May 31, 1995 The pupase af this distussion
i 1o present the wsulis of the piler study and
the preliminary data

Concepitual Framework

ing 1 the AKCPR! "2 pressure uleer
m area of tissue neenosis thar devel.
ops when 2oft tssue s compresied borwesq
4 bony promivence and 2n extemnal surface
for a prolanped petiod of time." Mechanics)
daumage  tissues ocours most cammonly at
bonedissue inmfzces (e, oCCipUE, sacrum,
hee!, aod rochunter), where the highest pres-
suresare generared in supine and latera) posi-
tions, Lilerovion, the spatler the spdface ape
ey wihich the externs! pressure i digmih-
ured, the greater the sl to the unclerdying
tizsae, ¥ The National Pretsure Ulerr Advisory
Panel has developed a dassification or “stap-
Eng” systern that describes the varying depths
of tissue damage related 1o pressore (s&e Ta-
h-l-c 1}1-

The pethogenesis of a pressure vlcer io-
vodves the prosresdon of pressune, ischemia,
andl pevrosis,™ As dlustrated in Kosiak’s in-
verse “time-pressure” theory, if extemal pres-
sure, exzmeed by esther direct compression or
shearing force, oweeds a@pillary closing
pressure {12 to 33 mm Hg), czpillzry ocdu-
sion diminishes or obsructs bloed flow w0
the lissues ™ % [schemis, defined by West
I the mvesible cellular oy that ooouss
witen fissue demand for oxygen excreds e
supply. Oxypen s 2nd demand imbal-
anlch }rre.sull.s in mfgtghi: merzbalism, de-
creased producden of ademosine wiphos-
phate anel proiein synthesis, accumulation of
e By acids, increzsad pracuction of Iac-
tare, sedinm-potamiom pump dysfuncion,
and intracelintar edmpg H360232 4 simplifed
model by Goode and Allman ™ thar
ilhestrates the pathogenesis of pressure wicers
is presented in Figtire |,

Fathephysiologic events that oeeur dusing
ischemiz range from poeentially reversthle in-
Jury 1o the imeversitie distructicn and nt:s:ms;
sis of all celluizr componints in 2 Gssue ares.
Cellular demage s propartionsi 1o the inten-
5ity and durzuon of applied pressure, the e
of onsw, the presence of collateral circulation,
and the mctabolic demands of a pasticular
tsue ™ ¥ Dumtion of preswure rzma'wglﬂ‘ﬂq
Iensity is more significant 10 the develop
ment of z pmumlf?oifr.“ Koslak fownd fhat
pressures of 60 to 70 mm Hg centinuously
applied for 1 10 2 hours procluced ireversibe
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Proszure
el
_,.-"‘"J vagzelz -\\
Theomnbogis i
b depoxition Isctiemia
w{u’q ol Pathogenesis of ::m,
bom‘n\a Pressure Ulcers /lﬂlk
Aot murtion of Fterrshitkal
ks wnstes LTI
"'"-________ HemaiTtags *__’__,--""
{
Muscie and suboutaneous
tigsus necTosts
{
Epidermal and darmal
necmosis

Figur 1. Palhogenesis of prstslre yieas. [Fom Goode P, Allman A: Tha praventhon and maragomen of

pretate wears, Mod Ciln Morth Am 7356, 1680.)

cellular changes while tssues thar experi-
enced prossarcs thiee times higher for vp 1o
3 hours with intermident presure relief had
consistently lass or no callinlar datnape ™

Acvording (o Braden and Bergstrom,™ de-

crsed sensory perception and ook
increase dsks of pressure uloer development,
in zdditicn w duration and inrensity of pres-
supe, (he msearchers ikintified tisque toler
anoe as ¢ aitical component i the eticlogy
ol pressure ulcers. Tissue tolerznee refers to
e whility of the skin 2nd s supporting st
nures 1o endure the effeds of pressure over
time without adverss culoomes and is deto-
mincd by intdnsic and exariasic facrors, {nirip-
sit Bactors arc those ther influenics the integricy
of the tssue’s suppotting SACres ind are
composed of cslls, vascular and hymplaic
systems, interstitial fuid, collagen, =6d clas-
tin. In compaerison, advanced ape, maluutr-
Uon, and hypapesdfusion are intrinsic facors
hat adversely zfiect the tissud’s support struc
s,

Exrinsic faciors that degnease lissue toler
e o pressure ipclude exposuns [0 el
ure, Frietion, and shear, Fricticon bereeesn the
ratle's skin and te bed surdace is most corn-

rownly experienced by populttons that cn-
oot Bl Gor De lifted) sufficiendy. such as ol
dedy patients, paraplepics, and onbopedic
padcnis. Superficial skin abmsions and duam-
age to the vasculature and iymphatics caused
by friction and shearing forcs can be mini-
mtizesd by wsing a drewr sheet and [otal assis-
rance o repasiion or tansfer patents,
Additional facrors that have been hypothe-
gsized 0o diminish diue toloance include
enotional stress, altemmons in body wempera-
nire, increstsed merstitial Quid volume, and
smoking M Hypothermiz, used during CYE 1o
decrease metabolie demand for erpgan protec-
tion, is associzeed with periphemal vasocon-
sEiction and decreased  rissuc  perfusion.
Conversely, hyperthernia during the postoper-
ative petiod incresses metrbolic demand and
muy perperuaie Nypoperusion a5 2 result of
vasodilieion in the postoperthe pedod.
Bepardless of the diredtion, empemiue &x-
Iremes may decrexse dssuc lolemnoe o cxer-
na! pressure angd incregse risks for pressure
ulctr developmene. Exvavascular shifiing of
liuids Following cardiopubmonary bypass sur-
gory results inan increased amouat of intersit-
tial edemm char extends e disrtance beterecn
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the capillacy and celis, . difu-
sion of cellular mutricats and metabolic wastes
i$ compromised 2nd the tissues beoome more
Fusceptible 1o jschemic injury. 7

CV5 patkents with IABP support have muls-
ple risk factors conwibuling [0 pressure ulcer
formation. Prolenped hypoperfusion as o -
sult of severe ventriouby dysfondaion o mm-
bination with ihe other risk Fcrors previously
tesaribed Impairs the Hssue’s inmingic merha-
aistis to nleritean exmmded period of -
bility. Imepeeations 1o prevent pressure wleer
ferormation sheauld be direcied rowsards supple-
intcpriry (i.e., niition, fiemoglobln, axygen,
10 cardiac output) and elimimating haymful
airmsic fagors (Le, oozl pressure, fic-

a2

Review of the Litarature

totes 2ndd Panl® perfarmed = secondary anal-
#sis of pressune uleer predictors in 117 candio-
rascuiar and newmosurgicel patients 1o detor-
nine which cddcal varshles would be
medictive of prosure ueer developmenr.
[hree studies were conducted comparing op-
v fik, nuttitional stams, and geneml sia-
us in ptients who devedoped pressure woes
el Heoese: who did not Data were collecgsd
Tl dischargs or for the frst 3 weels of hos-
sitalization, whichever oodiaed firg Lym-
ithocyle counrs (U = 1.0, < 0.05) snd modi-
icd Noron Scale soores (17 e 2250, P =
101 were significantly diferent between the
woups. Patients who developed ulcers bad
auch higher lymphocyie Jevels (199 versus
+9%) and lower pressurs ulcer sk scores
1sing the Noran Scale (x = 159, 5D = 3.57
Trusx = 182, 5D = 2 497} than those whirse
kir remined ntaar Abbough stugicl pa-
ienes who developed uleers had a larger esii-
nated blood loss (892 ml versus 315 mi;
J = 585, P<I 001, hemoglobin ar hemsin-
nvalves wrene nog cantly differenr, Nu-
iﬁmjﬂslmﬁ.c.,zﬂ:uminandmpmdﬂ,
«lth status (e, age, weiglt, and TEIprTa-
ire), and operative sisks {ie., type, loagth,
med Dimber of procedures perdformed) we
K sigaificant predicrors of pressure uloers,
hese findings should be interpreted with
autien i 1o the smoll sumple size

Olson et alF prespedively eordied de oo
mace of gressurs weers and factors pelared

1o thelr development in 147 medical-surgica)
padens adgined v an aoute e seling, Pa-
tients who aoquired pressuce uless (n = 20,
13.49%) were found to have Iower hemoglobin
levelds {324 vermtes 340 pfdl, [ = 2,17, P =
0.03), spent more time In bed (226 versus
203 b, 1 = 217, P = 0.0001} and less time
sitting in 2 chajr (1.5 versus 31 1, £ = 32,
£=10.002) when compared witk patients who
did not develop vloers. Badowvard stepwise
logistic repression amulysis revesled that
lower hemogiobin and hours spent in-bed
were predictors of gressure viver develop-
ment (KF = 9305, df =2, P = 0.0005). Al
though the subjects who devidoped uleers
were Gider, smcked mone, had 2 foerer admis-
sion weight and lymphocyte count, thesa
factary were noat sotigically difierear. Inrer-
estingly, cardiovasculyr mediclksngioal pa-
tients aned genem] surgical parents had the
highestindideao: of pressure uleers 6.2 and
216, respecively). More than any other
group, cardiovescular patients developed the
brgest mumber of Stage I wloers,

Kemp et al™ copduaied 2 progpeaive, de-
scriptive study to jdentify precpeative and
inraopentive predictars of pressare wloers
Fifteen of 125 (12%) surgiczi panents devel-
oped @ total of 25 pressure uleers most com-
monly locied oo the heels, elbows, and sa-
trum. Seventy pereent of the pressur= ulcers
wore ideriified 21 the end of the surgical pro-
codure When patienrs were bring iensferred
off the OR nble By discharge or postopera-
tive day tem, 61% of the ulcers had resobved.
Using discriminant fondion, age, tme on OR
able, and cinoulation were de-
termined 16 b significast predicions of pres-

- sure vlcer formation X2 3, n = 125) = 16.12,

F=0.001). The authors repored the multivis-
Bee model to be 80% s=nsitive and 76% spe-
cific for predicting pressuse ywleers. Eldady pa-
teqis (eged 75 years or older? who remmines
om the OR table for ar feest § hours and had ;
procedure requiring cardiopulmonary bypas
{i.c., CVS) wrre most likely © devalop pics
Fure uleuts, Senum afowmin, wial protcin, 20
postoperative HBaden scores were nol S
nificanrly dilferent botwesn patients who d
veloped pressure ulcers and those who d
not. Although the msults were ot stattstical
sigrdficant by univarinie aralyals, pate
who developed pressure ulcers mmded”
have Jower preoperative Braden soores fﬂﬂa



versus 2151, P = 0.186) and 2 precperative
:lhumf_nlm than Jp/dL ( P (0399, Pacause
?he I {nﬂéy n;}?jﬂ:&sure uleers were derecred
urmmedizrely owing the surpical Crooe-
dum,th:rtscurdursdidrmmnsid:rpﬂﬂﬂp*

Papuatonio e 2™ wamined the inddence
and risk factors melated w the developnens
of sacral pressure weers following elective
w2rdiac surgery, The subjeds (n = 136 wege
Assessed eight times during a 6-day period
starting on the day of surgery. Secral ulcers
dcvtlﬂpcdanz?%&lhi?]ﬂfmcsubjacm,
of which 43% {n = 16} remained in Stage |
and 57% (n = 21) progressed 1o Stpes If or
ﬂ].lﬂmﬁufgrﬁmrswmitymdgdmagmr
socfrey; 43% of uleers clssified 25 Stape I or
I developed Seforr 72 hours. Parienrs who
developed saeral ulcers were older (over 60
years), had a higher incidence of dizbetes and
respirtory diseass, were transferred Fom an-
other Racility, 2pd had lewer hemzatoorit (Jess
Lhap 3896} and scrum albumin levels (Gess than
3.7 gL,

Although cardiepulmonsry bypass Hime
was ool a significant variable, patients who
developed pressure ulcers Spert & longer
amgunt of time on the GR able, nicrestingly,
patients who had combination or repearerd
surgical procedurcs were twice as likely (o
develop uloess. Inyaoperative variables, in-
cluding patienr pusition on O whble, 2nd
esoplugeal and roctal temperanires were nat
fomind 1o be significant predicors of ulcer for-
fuation. Excegt for nitroprusside, wiich pro-
vided protection against pressure wleer for-
muition, the wse of vascamive medications
introperatively was nor significans. Never
theless, patients who rectived vasoconsigc-
lve medications were momatically placed
on wanc all mefresses, Despite a 27% inci-
dence of sacml pressure yleers, only 13% of
the sample never received any prossure-
Feduction therpy dudng the postopemtve
Pedod. Exrept for the usc of antificial shecp-
skin, which was not significant, das compar-
ing the incidence of pressure uleers and the
Wpe of boed sudace used woere oot reponted.
Although paticnts who developed uleers -
cully were recetving pressure-retiel produes,
the zuthors speculated thar the products were
initiated tog ke In the pastoperative period to
bt cffoctive. As a resylt of rhe study findings,
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Pr2clice chappes were implemented o pro-
ﬁdeaﬂﬂsp:ﬁmhaﬁngmm immo-
bility with either an airstatic manress or an
LAL bed Regearchers recommended adop-
Uon of g rigk assessment toa! for planning
ulcer prevepdon and the use of pressun
reducing surfaces on OR txbles.

Statement of Purpose

Specific aims of the pilot study were (1) 1o
determine the inddencr of pressure uleor

pPment in CVE patients with JAEP,
(2) identify preoperative, intmoperarive, and
postoperative factors that can b used in the
ma2in study o0 predics pressure ulcer fomma.
ton, (3) dovermine the esdmared mmgritude
of effect of LAL beds and calculte the sam-
ple sz nesded for the main stady, () esz-
blish imter-rater reliability betwecn investiga-
tors for Acure Physiclogy and Chronic Health
Evaluation (APACHE) I and Braden Scale
scores, and (%) astablish comelation beraees
APACHE I and Pavcrt Identification for Roo-
tonal Thewapy (PIRT) scomas ™

Methods

Patient or famfly wiiten comsent was decmed
unmeceiziry by the Human Subjoas Review
Committes because the study protocsd did not
require deviztions from the noomal standagd
of care. A Two-group, mndomized, quasicy-
perimental desipn® was used as the . meth-
odologic framework for the pilor study o
determing the inddence of pressure uleer de-
velopment in CVS grtients with IABP Scpper
when placed on 3 standard or LAY bed, A
CVE pakisnte who recepved an IAEP in OR for
falture 1o wean from cardiopolmonary bypass
were cligible to be emered W the siudy.
Patients who received an IABP i1 OR on an
eved day were placed oo an LAL bed (expen-
meatal) while those who received an JARP in
UR on an odd day were placed oo 2 sandand
bed (oomerol),

The pilot srudy was conducred in the car-
diovascular recovery room of a Y56-bed, pri-
vawe, not-for-profir, teaching hospital located
ip a large meropolitan erex in the south cen-
=l United States. Approximarely 200 o 300
adult patients are admitted 1o CVRR mopthy
who bave undergone various cardlovascular
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o candiohoracic sopgied proosdures. Of
these patients, roughly 10% requine IARP sup-
par in the postopertive perdod. Skin assccs-
mos and dan edllection weme perdfocmed

writil 24 baars after TABP recnoval, Settingrs for
the individealized mic pressures on the LAL
peds were monivered dally for appropate-
ez, Patients were imitially aswessed for
hreskdowm within 16 hours of admisson lmo
CVER Presseere uloers wore siaged by the en-
terostomal thempy nimrse. le igrer-
rater reliability (moged o r = 095 w095

for Braden, PIRT, and APACHE T soones was -

esrblished betwioen the three iovesdgatos
s established writh the firs frve sulgecs and

of the study, data wers collected De-
cember 1, 1995 through May 31, 1996. The
dedslen o colledt, precpemtive, inlraopem-
tive, and postopemiive vardables was based
onan extensive review of the literamre, which
his been presemed (Fables 2w 6).

lastrumwents

Insruments used in the pilot stady included
z sundard bed, an LAL bed, the Braden Scale,
ad APACHE IT. Smindard bevds in CVRE have 2
pressure-tedncing foam rattress neplacement
product designed to recucs inteface pres-
sures, although not necessarity below the cap-

the povensal of liquid acosmulation inside the
maigess, Magufactarers repor that sacral in-
tesface pressercs rznge from 14w 26 mm He
an 2 new maztmess However, msearchers
evalumting the effectivencss of “inuse™ mat-
s produced by the seme sanufacrarer
documerned sacal-ococoypes] intedface pres-
sures ranging from 33 o 35 mm Hg and
hewl irgerface pressures ranging from 34 1o
38 mm Hp. New manmsses wars distibutes]
throughout the haspital dudng July of 1995
znd have 3 Lmited 5year wamanty. Replace-
tnent manresses are intendsd w be used for
stveral yoas and eors genemlly ages from

$50 1o $60. Since their distribution, the prod-
ucts” presyure-reducing capabilitics over time
have not heen i
LAL beds used in the study hxd 16 compart-
mentilized afr xcs thar were sepamiely
coptlled o3 redoce the Interface presmure
Bt the capillary oodusion presuce (e,
ing diervier). Mamdacrarers of
this LAL therapy stute that Interfzce pressures
of szeral and heel arexs ope from 8 o 3} mm
Hz.* The nylon quilted Bbric cover prevents
Hirile mir passage and decreases Iricton Daily
rental for the LAL bed is $50 plus an ozl
elecrrical sfety inspection charge of $16. Ad-
ditonal fezturss of the speciaky bed, indud-
ing jonor kateral rotticn, wrem oot used
for the dusarion of the study.
To idenrify paticns =t risk for doveloping
uleers, the Braden scale was selocred
far the piot study ® The instnumcat is com-
powdct‘sl:mlmﬁlumﬂn:dngmnqpﬂ-
crption, sin moistare, physicl activity, -
riomal jneake, Ficdon and shear, and patient
abflity to hamge or contml body position.
Each subsezle Fae a rating and 3 descripdon
af criveria for assigning that mting. Potepml
smnﬁmngeﬁumﬁmﬁ;lawasmmindh

. rate a greater risk of pressure vloer formmdon.

Predictive validity and soliability of the instn-
mient have been determined i the adul 1KU
populstion. Inter-raier reliability between reg-
istered mumes was ¢ = 0.09 {7 < 0.0001L A
Eiraden seore of 16 Ias been documented to
e 1007 sensitive an¢d 90% spediic for pre-
dicting pressarc wloor fegmation. Comstut
validity of the scalc and conoeprual schemrs
are still upder evaluation, Overll, he Braden
Sc:hMundﬂgnmmmsivepa}-d}mmﬂiﬂ
cvaluation comparod with other risic 23565
ment tools far predicing pressure uloos.
The APACHE I scoring sysem™ was uscd
iurhx:pcilo{ﬂ'ud}rmmczsur:ﬂmswﬁit!’cjf
illness m sbjeos, Twelve physiologic viir
ables that are routinely evahuated in cidcally
ﬂlpraﬁcms::ccatcgorimdncmrdingmﬂm
value. Values are gssigned scores tha range
from © (nomal) to 4 (most abnormal). The
total score of all the vasighles, including 46€
mdpmﬁmsh::mhswus*lsUSLﬂasmmﬂlY
indicator far sevity of dissass the I:I-ligh_ﬁ
the seore, the greater the acuiry and
for death. APACHE I has been cxenshely
validated as a measuremenl of pafent acwty
in mamy U populations widin the Tinied



PR T P = O iy -
e R oy e o
A

: Contral {n = 20 Toepment {n = 16]
: Xort =4 Kot 0 Pyl
+"Aga {yours) i 23t (el &) 551 oI+
| GEnda
- Mo 1; (5% 9 Ess&:; oot
Female (5%} 7%
Btk group . o5
Cccsian 15 (oK) 1 (31%)
| Hegmme AL1s%) 2(18%
I Pk 4] 1(6%)
Eemtindan - 145%) o .
Preoperafive olnxrin {pfold 297 (o = 18] s 2080w 17 059 oooid
Epection fraciin {%) 350n = 18] IZ2B2 A3y = T4) 11 oz
Ereonermiveltdaspeatva TFR 1{5%) 2 {12.8%] st
APATHEPCD S 24 (n= 19} g 2T o= 11) asa 0.3
PINT P00 Mfn~17} + B3 32(neil] e o
Pradten PO 1 045 109 258 . 149 053¢
N Comtad corctifions £10 137 475 241 =08
LOS 15 216 20 285 05545
ki brosiaiown (acitr phace) A{15%) EREES A 100t
St breskaiown. _ 1{5%} Z(125%) as7t
o
E&hﬁ el berr
4 Towt incteparciirs

fmpler,
L PO 5§ il et el ploge = POND 1-4; 105 - dength ol pays X - oot 1 = kooquwncy.

_ © Treatzeit {0 = 16)
Comorblzfties %] LS P vl
CAD 20 (100 15 (34) .t
HTH 12 (60} 1 {83} 055
fote] 305 4 {2 aeTt
1 ova 3{m) 4 ner
i v 11 {55) : 10 E3H ozt
o Renal 2{15) 2413 1001
| coep 5 {25) 2{r3] 0421
; (T ? (23] ] ongt
CV murgicnt proczdure DA
A 12 {55) 14 (B8]
Wathee reparepilacsmend 13 a
A + vahva 5 (29 2MR
AncicysT mpakr 1[5} 1]
Ermamend, sgery 201 s@En o=at
Feoperation 10 (5 5 £31) gast
Fewm 3 OR 5{=) 5 {38 Qgt
Open Slemen 4 {20) 3{15) t.oot
-k -
1 Fhory eact wat.
= -
CHF T, Salpres CAD =~ coworory Sxiery AN = Byt ndyrker HTH =
VD — pedpheral vawts dimegss; (VA = conchral veestuler sccidens, M = tnteretior; COPD ~ chrordc



ot 50 Korf[x) a0 F yamm
e .
Age (years) = ans &2 1136 Q.04
Gemnd

M.-.-::: 5 (83%] 21 (7% .

Famala 1(1T%} g [#0%} 055
Ethwic

Coucasian 4(ET%} =5 (53%) 0.14%

Hisprriic 1(17%) 4 ($3%)

Black, 1%} u{ }

Ea=t Indian a 1{3% .
Freoperiive aixumin (gidlk) ar 0.5 35 n - 25) or4 'D.Eﬂ‘
Epction faction %) 85 s A0 {nn-;;zﬁ] 1268 ?;&i
Prasgpmers tivefinraoperatve CPA o ar
APACHE FOO 1 32 in =5} 088 24 [0 - 25 3 0.04°
FHT BOO T in =5} 408 a0 fn = 23 6.74 oot
Bradan PO g Y22 10 1,74 o.0T
LABE days 6.56 258 1] BT o.i7
Hia_ of oo 533 150 [-fn 1.75 014
Skin IntECI-—remerativelyt 6 (1005 F2{10T%) 1.00¢
Lewr gir-bags therapy 3 (50%) 3 [50%) 100"
Tedal LIPS 170 10T 214 [n = 2 16827 053
Preopeatve LOS 4o o) 146 237 016"
Comperison ol theecipii cila bobween subjects who developed prosire vkeers and Doic whoka tin reeninad im@ct o - 35].
* T wilepenant samakes.

T Crl-zmane.
¥ Fohe's o e

5 reoronFom ot from prenducion [nEsopesitho sng

Howrn,

% = maar 50 = starderd dmiazion; | — fequenay; LOS = kength of stxy: GPR = cerchopumnary rermciadoe; WP - wite-

s balfoon pump.

States and abroad ™ The PIRT classiiestion
system has mocody bera proposcd as 2 ool
that can be used o idernfy JOU patients who
would beoeht from continuots lateral rota-
ton therapy (CLET)." PIRT was developed ns-
ing the APACHE I as the framework and #s
underpoing  psychometde ovaluaion, It is
[oteeeable that the clinical efectiveness of
combination LAL thermpy and CLET for C¥5
patients with JABP wili b evaiuzted in future
studies; thersfore, the rescarchers amempted
o rstablish eonzuucs crterion validity of FIRT
dunng the pilot gudy,

Statiztical Analyses

Sttistical xmlyses were performed using the
Sratistical Package for the Sovisl Scelences® for
Micrzsoft Windows Helmase 6.1 {1991}, De-
soiptve sEtstics wore used 1o evaluawe pre-
aptralive, intRopomtive, and postopeatte
wariables betwoen treatment and coneol

groups and beteeen subjects who developed
ulcers and thoss who did not. Be-
cause the sample size was small and had
unequal proups, comparison of the w2
independent samples with rospes w2
dichotomous dependent variable was per
Focmed using the Fisher's cxac rest. Likewise,
nonparametric Mana-Whitney 11 &9y »ee
usctd 1o examine the disttibuions ﬂﬁﬁdf-—:ﬁ
Eroups in rcgard 1o cxegorical orman
Pricr 0 companing lhe differences eirevech
group means for intervalstio level dag, Lev-
ene's e was pedonmed o test the asskmp-
tion of homopensity of varance, Independent
sample iests, wing either equsl o unoqual
variance as appropriate, were performed on
irwerval lovel dsm w explore the differences
amiong subjects regarding the development
of prossure utcers, The level of significn
wais satan B < 0.05 (wo-twil), Ducto the
sample size, univariale oy multivariate logtsdc _
regression analysis was nof feasible for the:
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pilor smdy. Construct validity for the PIRT
insrumen, was esablished (¢ = 0.95) using
Pearson's produci momeat comelaton o
roeygire the degree of association boreoen
puired PIRT snd APACHE I scores, Bvidenct
al adequate inter-raeer reliability for dara eol-
lection and caloulation of APACHE T, FIRT.
and Braden soopes s sot at v = 055

Sample

Thirty-stx adult C¥5 patients requidng 1ABP
for falure 1o woan om crdopulmonary
bypass surgery were conscoutively entered
imo the pitot Sudy from Deccrmber 1, 1995
through May 31, 1996, Five other parienis who
initially mef inclision eriteds were not en-
vered ioto the Stady dee o 2 reach in the
research protocol. All 36 patients completed
the pilot smody. Subjeczs wiere pro i

Caueasian (61%), male (7236), and had 20 xv-
erape of four comorbidities at the tiaes of ad-
misslon it YRR, Age in pears emiended

Eram 47 to 84 with 2 mean af 63 years. Unsta-
ble anginx {50%) or ooronary anery disease
(1994 was the admitting diagnesis for the ma-
jority of the subjects, for which 75% under-
went sonoosronary’ byjass suegory. Foiiy
two percent of the subjedts had 2 reoperatian
and 1% wenclassifisd as requirdng smergem
surpical jnrerveriion by the crdivvascular
surpeon. The avemge preopemtve langth al
stay was 1.7 days.

T ponbinn the severity of the subjects’ acu-
ity and risks of devdloping pressure ulce,
the initial mean APACHE I score abiined an
the fint poswperative day (FOD 1) was 25
and the inital mean Emden score on FOD 1
was 956, Demographic daa are summarized
inTables 2 and 3 for the weatroent and conuot
groups. Exocpt for the pregpeative albarnin
Vovel, which was sgnificantly lower in the
treatent group, there were o major difier-
cnees berweon the groups with regard o nge,
cjeaion fraction, number of comorbiditie,
precperztive hospimlization of stay (LOS). o
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inigal AFACHE T and Bmden scores. The
groups appearcd to be homogenous.

Finding=

Although the resuls pust be interpreted with
coution beziyst of the small sumple Hze.
there did not appear [o be a swtistical or clini-
! differcnoe observed between th reat-
ment (n = 1) 2nd control {n — 20) proups
regarding the incidence of pressume ulcer de-
valopmuni (P = 1.00) during the ey postop-

crative peviod prior to 1ABF emaoral, Three
patients{15%) on the sandard bed deveioped
o 101l of five pressure uleets, Similarly, thref
patients (19%) wWho wure placed the
bed developed 2 totsl of seven prossure ulewrs
{Figs. 2 und 3). The number of prossure ueers
thar deviloped during the early phase in eact
group (§ versus 7) was oot significantly dliffes-
ent, Table 7 summarizes the characterisics o
the pressure sorus. Alogeiher, six of the 35
subjecrs (16.730) developed a rocal of 12 pre
sure uloers during the eafly phase thed!
illness while roguiring [ABP support
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Sublecta wilh Fressura Uicars

Stagelorll
Fgue 7. Chedication of wicerg, Dark bar = LAL bed; Lkght bar = wmndand bed.

An additional three patients develaped 2
tetal of frve ulesrs durtng the lasc phase of
their ICU sty Jollewing IABF rorooval, for a
25% incidence of poesure wlcer fomaton.
Azsessing the acute and ke poscperuive po-
riode wogether, Bve subjoots (33%) in the Lreat-
meém proup and four sebjoes (2088 in the
conmol growp developed pressure uloers.
Farly and late weer developmen did oot ap-
pear o be signihoanty different berorecn the
groups {7 = 0.46),

v]
Stage lil ot I¥

Ten of the uloers (8346) that developesd dur-
ing the eady phase were identified on o be-
fiore posopematve day four, Of e six sub.
jects who developed pressure utcers during
the cardy phase, three sobjers had bitateral
hed] ulcers and Bye subjecrs developed sacral
wlcers. Begardless of early or laie develop-
meot, 16 of the I7 ulcers were locied on
mither the heels or ssoum Interestingly, the
waadand gwites: was cquipped with oam
pressure redudtion capabilities far the hesl

15

10

Sublecis

u.—-

Single Ulcers Multiple ulcers Ho ulees
Flgure 2. Ocourrpnce of uicass, Dark bar = LAL badf; Ligh bar = standard bed.
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FDCF-pnmp-qﬁ\-ldqurprr.-i:ﬁutLtEﬂ;ﬂ=nﬁtm=mmplhhh:5-nm:m-hwum

T = chwehurgrad

arez. Fugure anzlysis will detarmine if woila-
era] heel nleers develop in the sime exiremity
as the TARP Insemion site. The location of the
vlrers protably was assodated with pro-
langed supinc posticnmg. Of the five sub-
s thal capined pricr vo discharge, all (1005:)
had developead one or mete pressune oicers
{F = 000033

Inferential and descriptive statlsics for con-
tnons and categorical variables as possible
indicawors of presmre wloer formation an: pre-
yemuedd in Tabies 4 theouph 6. Subjeas who
frad 2 medical hisiory of cerebrovasantar dis-
ezce (P = 000} or renal insuffidency (P =
[.0Z) were mome |Hely 1o dewelop pressune
ulcers posmperativily. Subjects whe devel-
pped pressure uloers were 3o averape of &
yemrs cilder (68 versus 62) than those whose
skin mamined nma {F = 004> Higher
APHCHE 1T {F = 0.04) and PIKT (P = 0.0])
scores {greater than 32 and 37, respecthvely)
and = Braden seove of nine or less (P = 0.02)
obmined oo the fisst postoperative day ap-
poarcd 1o be predicrors of pressure ulcer de-
velopment, Posoperative varzbiss, induding
i lower hemagiobin level, a hipher serum
creatining Jewd, and an 2liered level of con-
sciousness were als0 assorfated with 2 greater
nisk of pressure uloers. Frequency of weposi-
tiohing or Jareral rotation and number of vaso-
active infusions were indicater of pioswun:
vlcer formation. Henee, paticnts who amived
w TVRR with an open slomum Weie moie

likely to devrlop a presware ulcer that proba-
bly v associated with complete immebility
atthough soruic] dgmificante was oo
reached (P = 0.07). Interastingly, neither in-
tRGpetative ar pOSIOperative cardiac umest,
Iength of ime on OR table, preoperative albe-
min level, nutritional support, or ype of bed
surfuce appeared 10 be associued with pres-
syre ulcer development. Number of comor-
bidities, frecpermtive length of stay, mmber
of days requiring [ABP suppont, and scrum
lactate levels an postopemtive day two 2
prosched starlsical significanes and may be-
come importam prediaor of prassure locr
Formstion with the addition of more fubjecs
in the study. Coincidenrally, tworal lengih of
stEy was not sipnificantly differsns beteecl
those who devidoped pressuge uleers and
those who did nol (P = 0.53), This findipg
may be skewed by the fac that five subjeas
who had pressure ulcers cxpined pror & dis-
chaege. Droath wruslly coourmsd on or about

tive day 11 compared 10 the medin
total of sy of 14 duys, Because the mapony
of pressure ulcers ocaurred on or befon: post
opetative day four, varizbles wens analyzed
dally from postoperathvi: day onc thraugh
faus,

Using Frarsen's product-momri correla
tion, the zssociation berween APACHE I and
PIRT scorcs revealed an 1 = 059 (7 = 0.000,
rwiorlaileeE), Although these resols appsar [a-
verable in eswblishing the psychometfic Y3
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is indicated ﬂ"irha.largerm le sire. PINT
not enly Quantifies ty: wr::icypcf illness, but
“ﬂ}'bfm;nidﬂnﬁfyingp:ﬁmﬁm:h pul-
monary conditions that mxy benefit from con-
tinugus kucral mmtion dierpy. Suprisingly,
CLRT hzs not demomstrated significans effects
ou the inddence of pressure weers A

Dizcu=zign

Pressure-relicving devices are  prescribed
based on e assumprdon that pressare mast
be reduocd or elimingeed 1o prewene uleer for-
mation. Although this aspemption is Nioely
e, other pmwﬁummcsahmdmsup-
porting the shin's iregrity or ability (o intey-
f:mwfdzm:m:lpmmmrnmaﬂybc
more effemive than the support sudface in
ourmain sinzeticns. For example, metabalic jo-
terveurions designed to improve oxpgen and
nutrient delivery to the tissucs and promare
diffission of cellvlar notrients and wastes wr-
ik fucther mvestigation into the effects an
pressure vleer development. Depending on
the soverity of the parhologic st pressune
yleers are an incvighble oucome of the P
tent's progressive deteroration regardess of
the: type of sirface prwided. Io these situs-
Hons, specialty suppogt surfaces may oply in-
crease the amount of tme that the patient can
roin in the same posilion without frrevers-
ble ischentic damage
Although pressure-reducing sudaces muy
conmibuae to prossure uletr preveniion, they
do not independemty prevent pressure ulcer
formarion. Instead of being ronsidered 3 pric
mary intervention far high-risk patient popu-
lations, therapeutic surfaces should be used
with perant selecton criteda o gdditon to
wther measures designed 1o relicve extemnal
forces and mainrain the integrity of the skia's
Fapporting wructures, Furthermon:, vwhen an
institution implements 3 suppord surface,
quality initiatives should indude engoing
evaluation of new and Used produd chame
leristics in regard to interface pressures over
spacific by prominences ¥
Fxcep when vaing CLET. patienrs an Lal
beds must be rettnely wumed and repost-
Honed mlcastm:a?Zhuursmp:wcmskin
Brezkdown, Inferesingly, in s ooy, pa-
ens on the LAL bed wore cormisterly 1umed
o5 frequently on posioperative deys one

BALLOONS, BEDS, AND BREAKDOWN a7

through four than patents on the sandzrd
bed. Perhaps some health care previders be
lieve that 1AL therapy eliminztes or redoges
tie need for patenss 1o be hirped gulatdy
at scheduled inrervaks. Cleady, these resulis
suppar the need for impreved educaron and
clinical support for health care providers.
Using the findings from previous sudies ue
wdlasﬂmpﬂctﬂudy.irmd:tﬂmincd&m:
LALrhmp}rmuIdbccﬁnimﬂyeﬁ"ec&m ifir
wrere respansible for 2 rafucion in the inc.
dence of pressure ulvers from 25% 1o 10% in
the CVE populztion with [A B Suppon. Using
2 large effecy size of 0.60 (alpha 0.05, power
0.80, mo-tailed), 113 subjects per group zoe
needed for the gain suidy (0 1ex the hypoths.
Eisﬂutﬂjczewﬂ!bcﬂmdwcﬁonlndmin:i—_
d:nmofpr:;sumtﬁccrsd.uummrhmpy.“ .
Fm'ﬂmuemzly:is.:mdﬁwﬁ:n:lugiﬂi:m
sion will be used 1o degermine preoperative,

- intrzoperative, and lmmediate BosmEmtiv:

varizbles that predict pressure whoer develop-
mem m CVE patients with IABP support

During the cady and laie posoperidve e
rinds, the C¥E papulaton with [ARP Suppor
had a 25% jacidence of pressure ulcer devel-
opment Theve observations are similar o
those of Kemp ot 27 and Papantonio e =i
whnmponaiazmim:idm:ccfpmm
ulcers in curdievascular surglcal patients who
had be=it placed on oaracomoreal circuls-
lion, Subjects In this pllor study had 2 9%
incidence of ssoral uleers (n = 73 thar was
lower than the 27% tncidence of sacal uleers
reparted by Pepanionio ot 212 Furthermers,
En this pitoc stedy 57%(4/7) of the sacrml uloers
progoessed 1o At ledst Stape M1

Becuuse this pllot study began on Decen-
ber 1, 1995, the use of specizlly beds in the
CVE population with IABF support has de-
creased due T Deabmen! randomization by
6%, Subsequamdy. specilty bed costs have
bewn reduced iy $68,000. Despite 3 reduction
in 1AL bed usnge, the incidence of pressure
uicers has not changed in this patien: popu-
lzsign.

Stmilar 1o the indings of Kemp ot at? ang
Hous and #aul® but unlike those of Papan-
lonicr ot al® preopodtive afbumin level as
an indicater of nutttiona) status was oot 2
predicior of pressure ulcer formation. Other
determingnts of nutritionul surgs, such s ol
Yymphocyic count and ol protein jevels,
were nor available indies sudy 1o determins:
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whether preoperative nukitions] sams was a
sipnificane varable in wier fomation.

Mewholic support has been a pan of the
poRoperative omnagement preioeo] far CVS
paticnte with IABF suppor since 1994, Post-
operatively, 709 of our mmple did oot have
any natritional or metabolic suppast on the
day of surpery, which was usunlly related 1o
oxtremely high senim glueese lovels or acuta
rend] Rilure. By postoperative day two, hower-
ever, FA% of the sobjctts were rocciving muai-
vanal suppor, eypically in de fomm of 2 5088
glucose-insulin-pomssinm scluticn comain-
tng amino acids, waoe elemenss, and mouldvi-
raming. To provent schemic injory, exygen
and substrale must be delivered ta and used
by the timmes. Btereqingly, subjects who bad
2 lowrer hemaplobin level on postope@tive
day ome hkad a higher inddence of precmne
ulcer development. In cootmst, Stom ood
Paut¥ detesmined that blood loss and hypo-
volemiz, rather than hemoglobn, were a s1p-
nificam predicor of pressure wlcers.

Apr is commontly congidered & sk factor
for the developmene of pressure ulocss, Our
[indings support those of Kemp et a7 and
Papaxuanis €1 21," who found thae oldes po-
tienbs ane gf prearer risk for skin breakdown,
I comtract, other researchers, including Hoy-
man and Gruber® Stows zod Paul® and
Oleon i al¥ id aot idendfy age as a signik-
manl factor in the dovelopment of pressure
uleers,

Alihouph patienrs who devedoped pressure
uleers rended m have looper anesthecia, CPH,
and cross-clamp or scheac droes during che
surgical procedure, here did not appearm be
2 melorionship betwern these intmoperthve
vaiiabhles and e formation of pressure ndcers.
Resuls of this study conwadics those of Hoy-
man and Grubo ® Kemp =t al ¥ and Papan-
wnio e 217 who determined that length of
the gperative procedun is asseciated with in-
croased pressure uleer forration. Presenta-
lion of pressure wleers oocured much bnee
in this pliot study when compared w0 Kemp
et 1l ® who detected 7006 of pressure wleers
ar the end of the surgical proc:dyre,

When cvaluating the offecs of intmop-
eralive yarblies, the OR mble saface and
patisy-positioning pracices must be consid-
cred, The subjects In this pilor sudy were
positioned on 1 mandard 21 by 754nch OR
tzble with 5 Z-inch Staph check matress.

Sterile conon lincn covering 2 hyperthermia
pad {from the thomdic spine to the heels)
lay beneat the supine patient. The panients”
anns zek heels were prdded with 2 Z-inch
pitce of eggeorane, The oodpur, rested on a
stockinene donwe made by the OR stafi, It
is possible thar pressur-reducing devices
shoold be fmitizted in the QR o provide
optimal prowcion for patienss woderpoing
prolonged surgical procedures. For cample,
the subects in this smdy were noed @ have
prolonged OF Hpics most lkely atiribured
to difficulty weaning from CFB and bemody-
oamic instzbiliry that .required intervension
prior W trandor, Futher reseacch of the
relationship betwiesn ulcer fsk and preraure-

mduungap:hﬂ[ﬂﬁufﬂﬂﬂh]:pﬂd&ﬁw

Analognus 10 the hndings of Olson and

collezgues ¥ patients who developed pres-
sure nlcers required a0 Average of 36 more
hows of [ABP support, and therefore re-
mained in bed for 2 longer period of tme.
Dicsimilady, Papantonio ot al® did not bnd
immobiiity w be 2 risk {acoc of poessure
ulesr developret. In fae, 67% of parienrs
wha develdoped prescune uleers In the sludy
were cat of bed by 24 10 48 hours after
undergoing camdiac surgery.
»  In gummary, 2 mudimde of aetors includ-
ing age, hipher severity-of-illnexs Index, 2+
wereed level of comsciousness, number of vase-
active infusions, frequency of repasitoning,
and remal insufliciency rended 1o be signifi-
oty assaciared with pressuee ulcer develop-
ment Additional wsting of these varables
with larger sample sizes bs warraowsd, Casts
of preventing pressure ulcers are substartzl
It 15 financially beneficial 10 targer reseanch-
based interventdons al high-nsk proups 1o o0-
sure efficient use of resources, Besides the
cmall sample size, other mintions of the
sudy induded a lack of daw avalability on
a daily basis 1o determine sk scores. Results
an: anly geacralirable to the CYS population
with JABP supgroct.
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