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The role of surgicot gowns,

dropes, ond mosks in the generotion
of sirborne porticutites

f,n ,.pon,ng rhe resulrs of rheir

ff:i:T5?:ff,:lo,i.*.'"
rescarchers and authon of
"Airbome parriculares in rhc OR
environment" (AO RN lournat.
June 1999) focuscd on rwo
sources--orrc inanimate. the other
human., First was a qualirative
comparison berween nro surgical
gowns and drapes made ofnon-
woven malerials-__one was a
combinarion of wood pulp and
polyesrer. the orher was lO%
polypmpylcnc. Thc second sourcc
focuS{ primarily on thc fihering
capabilities of rhc surgical masf
and.its inabiliry ro effectivety
retain conlamination expel led
from the nosc and mouth.

rHE RESISTANCE OF NONWOVEII
MAIERIALS IO ABRASION

- 
ln commenting on thc prcserce

of wood pulp fiben rtrar naa Uecn
liberared from one marerial during
is use, the rcsearchers said .,rhat

the usc of disposablc gowns.
scrubs.and surgical draping con-
srucred of wood pulpfiolyisrer
was associared wirh significurt
tmtrng compared to items made
from polypropylenc.": Thcy fur-
ther obscrved rhat even aftir
100% polypropylenc fabrics had
becn uscd, they found linr in thc
air sampling devices composed of
wood pulp fiben rathcr rhan
polypropylene.

Thesc rcsults confirm a srudy '

performed in 1983 in which
rcsearcher:s reported that the con-
struclion of some nonwoven
materials renders them conducive

to abrading quite easily.! For
examplc. a nonwoven cellulosc
laminare product was subjected to
an abrasion test normally used for
woven tcxtiles and was found to
produce approximarely 632 rimes
as much linr by weight as rhc
woven material to whlch it was
compared.

WOOD PULP FIEERS AND
P0sfsu0ctcAl con PLtCAnaNs

As conhoversial as the role rhat
airbome contamination may have
on thc outcornc of a surgical prae-
durc. the parhogcniciry of wood
pulp fibcrs has becn idenrified in
thc literarurc on numerous occa-
sions. Complications after surgery
anriburable ro wood pulp fibcrs 

-

lrom nonwoven materials first was
rcported in the litcrarurc on scveral
occ3sio11 morc 0ran 25 years ago..

In 1979, wood pulp fiben -
again werc cited as having causcd
complicarions in 22 our of t,000
surgical procedurcs.r Thcsc com-
plications includcd kcloids,
wound dehisccnce. incisional her-
nias. and chronic absccsses at the
wound sitc. TWo patienrs suffered
rccumnt bouts of intcstinal
obstructions due to pcritoncal
adhesions. Thc hospitalb patholo
gist detecrcd tbe prcsence of wmd
pulp fibcn wirh polarizcd light
and believed thc failurc ro use this
technique more than likcly
accounred for rhc lack of wide-
sprcad rccognition of wmd pulp
fi bcn' prcscncc. Another less
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known rcporr published in l9g4
rcvealed that patienr, reactions to
wood pulp fibers were sccondary
to thosc atributable to cellulosc
lint fiben..

MODE OF IRAITSMISSION
Thesc disclosurcs drew a

Tspo.nse challenging rhe allega-
tton rhal disposablc gowns and
dnpes werc the dircct source of
wood pulp fibcrs. The aurhors of a
1979 arricle tirled..Wood fiber
contamination of rcusable conon
laparotomy pads" mainnined thar
thc fiben werc rcleascd by
reusable laparoromy pads rhat had
not been poperly cleaned or werc
mishandled.' When relcased. thc
fiben werc said to have adhercd to
inrcmal surfaces (eg, the intesrinc)
and werc thercby accountable for
the complicarions. lnrercsringly
enough. the authon did nor dis-
pure that the fihrs werc responsi-
ble for granulomas. As evidlnccd
in this aniclc, the wood pulp
fibers' modc of transmission into
the patienc' viscera might have
occuncd via the airbornc route.
This. however, does not preclude
the possibility of fibers bcing
ransmined by direc-r conracivia a
numbcrof oher routcs (eg, rtrc
surgeon's gloved halrds. exposcd
Iuncovered] instruments).

IDEN\IFYING 1IEER COIIIENT
Thc fedenl goverrunent.s

Tcxtile Fiber ftoducrs
ldentificarion Act of l95g was
enacted to ensure that consumers
be provided with informaion
rcgarding the fiber conrenl of

I
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irems idcnrilied as houschold enuironment,,atso found a widelextile anicles. Thesc anictes werc if".a pr.r"n.. or org.tr*" 1.g, i::ff;":f 
incrcasc rhe amounr c

defined as 
..wearing 

apparel. cos- ii"pt yri*o".il in ,r,. il. *i.",lumes and acccssories. draperies. rtr.y roor.ea fonpard to reducine ^-.li: says.nothing about rhc
floorcoverings. turnishings. bca- ir,.i.*r:ip";;;;r"iJ""ii- il|.*,ilfflffJilf#"
ffi tru:ffi;Tl5 ilH:'J. :tffI;"#"#jffimg ""r' aa"gri"i adJ';ncck or ror
hold.'r Thc govimment subsc. , 

l'v'v wr'rLrsr. rtritsxs' prolongcd periods of tinrc).,, In
quently moainef rhe law and cur- addition. prcvailing invivo sruJies
renttyrequiresmanufacturcnto ?L^ -_---r . hav€notconsideredtheifrectthat
includc l;i;;il as ro how rhe The surglCol prolonscd ,*;;;;;;;;ff:
itcms can be cleancd (eg. laun- _ __,- _- 

- 
9r othcr possible cscape routes for

dercd and onJ, oo..tffiil- m0Sk mOy ng| lf:T.'t, is.tcnowrn-riar *rrcn oe
Therc arc several rcasons why tlllennS, media beconres wel from

therc is norerererrcc'"*ip,Ji pfOleCl the poilgnt }j::,T:1l1cd.byrhewearcr, 
-

;"i,H:ff:l,ffiHJ:[,.- from rhe weorer;; il;l,l]'j.ffi#;f,|i[ff#ffi
was cnacted. nonwoven fabrics - -' v' vr tts edgcs.''

werc not found in any of thc irems lhg WgOfgf ffgm A rcview of thc titerarurc on
towhich thclawappiico. tnaddi- 

--' r'v,rvr rrvlll themask'seffcctiverrcssindicatcs

S:#.';Ji.:fr,X.Uf*io lhe potlent. ff'ff":i;ffif;'#in:
be uscd oncr then thrown away. :vearcr.froy thc patient.,, For

k shourd be nored thar in reer. Currcntrv,.it has bcen reporred iiilti.H,H.ff;in H:thc nonwoven industry filed a trt"i ,"oi r,r". u*.n urJi'in-- (ie, undcr ttc .ycs. isc, angrc ofpelition requesting a reducrion of a."ctofing new sundards affect- s jry. undcr tirc chin) has bccntariffs on is surgicat ly.u.,r. . . l"i,h.?;t ,.f..ri* p-.J*i; idenrificd as being.too numerousThc documcnr indicaied-rhal wirh rniilir', or *.",r! prliirilr-i,.. ro counr (TNrc1...,. Thc cffect ofthc cxccption of one parricular ,*Jigrruing,}[ h."ri;rr,"o 
ltrc.nraskt mo"cmcniovcr rhcsc

i#*.ffitr;f,X1'"* f*;*[m1t*S r..i,,.i*-*iin';il, 
has been

ror thosc producu *T:.T:fll n"L."?".ru-i"*ilff ,fi"r i:ffi;jtiff;,,ff.ffi1iffi"j,HlTifrilctio." 
varvins Hisroricarv. irpr;;;'; rype irems. disscminatioo of rhesc-. undcrrhccircuisrencas.ana ililH;,ii*i,:"SF,t_ lil",trHttr*#ffi*"

Id,Hii5ilif.,ffitt *f#1",ffi3;#1'f#lf *:il " ffi :[" c!n,a"'.
rcasonabre rhar il is incumbcnr on ei",?i.;"dna en"ironmeita, 

_ 
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* *rhc periopcrarive nursc-ro urdcr_ !*Oi,i*,,na mo"iroJ-*iri. findings of a comprehcrsive invi_stand thc prodrcts uscd in ftc oR q"*ii",l'"" *rpring,ohniqt. 
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=,;:ffifi:uinffi* 
;:;m:mtlffin H*ffix;!;[ilFfrom thc manufacturcr. and/or is put on. some cxha,ed air 

clespite hcavy colonization of thc
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vcnrilated dR did nor conlarni-
natc senling plates on thc sur-
gical table or on the instrument
ray.

r opposing air flows carricd air-
bome contamination away
from thc center toward *re
room's pcriphcry. and

r oral bacteria convcyed in
droplea into thc air during
ordinary ulking by non-
scrubbed personncl not wirhin
the immediatc viciniry of rhc
surgical site do not posc an
infection hazrrd. and thal
wearing of masks by ttrosc
pnonnel is unnecessary.

rHE MASK'S AOOIIIOM.L ROLE

With thc cmergenc! of thc cra
of hazards arsociated with thc
transmission of bloodbonrc
pathogcns, thc Occupatiorul
Safcty and Health Administration
categorized thc mask as an ilem
of pcrsonal protective equipnent
and assigrrd it thc additiond
function of protecting thc wearer
from thc patient!

Thc fim collaborative rcscarch
initiativc of thc AORN f.ound-
ation was a lS-month study (ie.
48 I cascs) of occupational blood
exposurBs in thc ORs of six hospi-
tals.r'Thc rescarch group rcported
that the cyes werc thc mos vul-
nerablc becausc ftey accountcd
for 45,3% of dl blood cxposures.
They fund that 83.?% of drosc
cxposed had wom masks ard that
somc masks had cye shickts
anachet 74.41o werc not wearing
eye protection. including thosc
wearing glasses. ln thc remainder

of thc cascs. some form of eye
prote.tion w8s wom (ic, goggles.
face shields. eye shields anachcd
to masks). Even in somc of thosc
instances. however, the rcscarch
group found that the protective
eyewear was inadequate to prc-
ven( eye exposurcs.

The latc William C. Beck. MD,
orcc sugSested that thc surgical
mask could be rcplaced by a
splash-shicld.r As demonstrated in
thc literarurc. a device of this
narurc would pruect thc paricnt by
deflecting the wearer's cxhalcd
brcath behind his or her hcad.
which would then. in turn. be
moved to the periphery of rhe
rmm by the air circulation
system,D Thus. thc wearer would
be protected from thc paricnt's
blood while being rclicved of the
bnathing and gencral discomforr.
he or she may cxperience from
using a surgical mask.

CONCLUSION

To this day, therc has been lir-
tle agrccment about rlrc inllucnce
of airbome contamination on thc
outcome of surgical procedures.
Ncvenhcless. a number of mcth-
ods (ic, ultravioler irradiation
laminar flow systcms) havc been
implemented ttuough the years in
anempts to minimizc is prescncc.

With few exceptions. thesc merh-
ods havc all but bccn abandoned
in favor of today's high+ffrcicrrcy
particlc air filtcred circulation sys-
tcms that gencrate 15 to 20 air
changes per hour.

Whatevcr their mode of rans-
mission, and whcthcr they be vec-

ton for other infectious microor-
ganisms. wood pulp fibcn have
bccn identified as caushg complj.
cations after surgery. For rhat rca-
son. if no other, it is incumbcnt on
the perioperative nursc to
r inquirc of thc manufacturcr 8s

to the fiber content of rhc
matcrial of which rhcir dispos-
ablc surgical gowns and drapes
arc made. and -r protect exposcd instnrmens
from airbonp contamination
using ascptic rcutine.
As for 0rc role of rhc surgical

mask. the principle supporting is
use was adopted morc than a cen-
tury ago. The pracricc has simply
bern passcd along bccausc it
sccmed a rcasonablc thing to do at
the time. ls cffectiveness has nran-
aged to escape criticism. and rhc
mast has gmply.qunriv{.rhc agcs
tbing pcrperuatcd by rhc lrhu is
thc way we havc always donc it"
syndrome. With the cmcrgcncc of
thc era of hazards essociated with
thc transmission of blmdbonr
pathogens, what has bccn forgu-
ten is that the surgical mask origi.
nally was. and still is, designed to
cover only the nosc and manrh-it
was never intcndcd to be a corn-
pletc facial covcring. As con-
firnrd in thc literarure. masks do
not provide complete protecrion
for either thc wcarer or thc paticnt.
The question that rcmairu is
whcthcr the periopcrative nursing
community and socicry in gercral
arc preparcd to abandon its trco-
rctical, but still unproven, usc in
favor of a pruectivc splash-stricld
typc ofdevice. A
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Time Study Participants Needed for Home Study program
Ttrc AORN.lournol is asking membcn wirh tess
than scvcn ycan of pcriopcradve nursing cxpcri-
enc.c lo voluntecr to complcte time gudics for thc
Homc Srudy Program. The Homc Srudy program
is awardcd contact houn based on dmC sudy fced_
back using thc American Nurscs Credcntialing
Center's Comminee on Accrcditation crircrie.-fi me
study parricipants arc responsiblc on a roraring
basis for rcading thc contcnt. evatuating conre-nr for
accuracy, and documenting thc lengrh of rime

required ro complcrc thc home srudy. participanrs
must bc willing to provide a quick rurn"round of
the completcd home srudy. participants wilt rcreivc
a coupon rcdecmablc for one frce Home Srudy of
thcir choice for each time study completcd.
Members who are intercsred in paniciparing in this
prognrm should send rhcir name. address. aird
phonc number to Liz Lcavcr, AORN lournal,2l7O
S Parkcr Rd. Suirc 300. Denver. CO g023t-5?ll or
via e-mail at lleaver@aorn.org.
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