THE PREVENTION OF WOUND CONTAMINATICN

GENERAL CONSIDERATIONS
There is a greater opportunity for wound contamination in warfare because of

the lapse of time after injury before definitive care can be given, the nature of
the wounds, and the lack of facilities. Hence greater care must be exercised.

Even though a wound may already be infected, additional contamination can
cause serious harm. p

The contaminating organisms include:

A. Primary contaminants:- which are carried into the wound at the time of
injury. These include the gas forming anaerobes and the bacillus of
tetanus (see sections on tetanus and gas gangrene), and

B. Secondary Contaminants:- the most important of which are:

1) Streptococei of Group A (Lancefield-Hare).
2) Staphylococci (coagulase positive).

Other bacteria are also found, but these are relatively infrequent
and of far less importance.

THE PATHOGENIC STAPHYLOCOCCI AND STREPTQCOCCI ARE USUALLY NOT INTRODUCED INTO
WOUNDS AT THE TIME OF INFLICTION, BUT THEY GET IN LATER: EVEN WHEN THESE WOUNDS
ARE COVERED WITH PLASTER. OSUCH INFECTIONS ARE DANGEROUS. THEY CAUSE SERIOUS
DELAY IN WOUND HEALING AND MAY EVEN CAUSE FATALITIES.

The normal habitat of these bacteria
They are rarely if ever found to reside naturally on objects which nor-

mally cause injuries. They are seldom present on the patient's skin or clothing.

They are found as follows:
Coagulase positive staphylococci - in the nose and throat, especially
the nose.
Group A Streptococei - in the nasopharynx.

The contamination occurs mainly when the wounds are exposed during:
1) First aid
2) Definitive surgical care
3) Dressings

SOURCES OF WOUND INFECTION
1) From the upper respiratory tract of those attending the wound and of the
patient during exposure of the wound.
2) From already infected wounds in other pathents, by:
a) Attendants' hands.
b) Unsterile instruments and accessories used in the treatment of the
wounds.
c) Dressings contaminated by poor technique.
IN PATIENTIS WITH ALREADY INFECTED WOUNDS THESE ORGANISWS ARE FCUND ON THE SKIN,
BEDDING, DRESSINGS, AND IN THE AIR ABOUT THE FLOOR OF THE BED. IF THE FLOCR HAS
BEEN SWEPT AND THE BEDDING AGITATED IN SUCH A CASE, THE AIR ABOUT ADJACENT BEDS
HMAY CONT x;m CONTAMINATED DUST WHICH MAY DROP INTO THE WOUNDS, IF THEY ARE DRESSED

AT SUCH A TIME.

Individuals with upper respiratory or sinus infections are especially apt to cause

wound infection.
Infections of woundw with a specific organism may spread through a ward like

wildfire o




PREVENTION COF WOUHND CONTAMINATION - Reculres rigid asepsis and dressing technique

at all times,

This technigue must be observed at all times from the time first aid is given to

the time when the patient is discharged.

It is as follows:

Masking of patient and attendants at all times when the wound is handled
(even during first aid). The mask must cover the nose.

Adecuate heat sterilization of all instruments and other accessories (su-
tures, dressings, etc.) before use and after use on infecteéd cases.

Use of sterile gloves by the surgeon (these should be considered unsterile
after they have been put on).

Rigid asepsis.

Good dressing technique:

1)
2)

3)

a)
b)
c)
d)

e)
£)

g)
h)
i)

Dress with sterile forceps.

Avoid touching dressings or patient?s skin or bed with fingers.,

Do dressings when the air is quiet and has been so for several hours
(not after floor has been swept, etc.)

Avoid agitating dressings and bed clothes, Ward quiet and no milling
about.. .

Avoid many spectators.

Segregate clean from infected cases:

Different wards if possible.

Wide bed spacing.

Curtains.,

Segregate patients with upper respiratory infections. Ward personnel
with such . infections should not attend wounds.

Reduce number of dressings to a minimum. Xeep wound covered at all
times. No peeking to see how it is getting on.

After first aid dressing is applied - do not remove it until definitiwe
care is given. Are justified in examining such a case only in the pre-
sence of grave complications such as hemorrhage or sucking wounds of
the chest, and only if you have an adequate set-up for aseptic care.

Note: Always consider bed clothes as contaminated. Common operating room blankets
are bad. Patient not to go to the operating room with his own bed clothes.

DISPOSE OF USED DRESSING CAREFULLY.

£pa



Sourcefs of wound contaminants and their control.

The surgeon and the bacteriologist must work tdgether to
golve this phase of wound infection.

Surgeon must not acceot -wound infection as in'wttable.

Minor infections acs well as ma,jér infection are imne

= Agtd MNP~ :
PRGHAIRS/4h Dox b ik macd; T manind oo

L g Kodern surgery cspeelally since speclalties { nerve
f~ y g AT d % '
(. Attt Lt and ttendon, plastic, craniogcerebral, genitourinary,
e sﬁw gastrointestinal etc.) bullit up on siriet asepsis
&ﬁk”\W”T [ o | o
“é' 1’% and respect for tissues.

In war any factors are at work which tend %o increase
the amount of infection.
Breakdown 9f techiiic becgause of cxitenment,
Great amount of tigsue denage.
Delay in patient arriving at hospital.
luday. 71e W Many coutacts of patient with potential carriers,
i Wa Need for speed.
— fhau are | Panelty of facilities and equipment.
wl s _ * B g : : 4
"o Ly A ol e, Difficulty in caring for patlent afetr operation.
s pyyhem . it ) groat numbers of young inexperienced surgeons.
. Gradual heightening ofu bacterial virulence as was goes
uﬂk{&£~4bﬂun\gn
abts . fasmabi- OB | :
W ::ud% f;?dual lowering of patients resistance as war drags 0a.
L4
o v /1 e

vaders.

ction of wounds is due %o specific bacterial in-

%MW

These invaders have certain definite reservoeirs or sources.

' These reservoirs must be controlled.
b Mo Bis pocis st b B inds g cotuin, b mtd A oty s onert,
A t‘WMw#W,MWMwWMﬁ%
A3 l !l M b.‘—‘ ‘; 1! 3 ; e ‘ zf : ! 55 1:"‘ {



& Wwwwtw , TiadnenT haes s
rwuﬂj?«wV%whAlwu/%Mqu duiluna., ﬁabq

Dumping of antiseptics into wounds will no more solve
the problem than will the malairial problem be.solveq
by . quinine or the syphilig one by arsenic.
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wound infection. To strike out blindly by filling a
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simply because a wound.ﬂ% contains bacteria that a
few more will do no harm, or ithat because 1t ig ine
fected it cannot be harnmed by additional bacteria.

WHAT ARE THE ORGAVISHS "HICH CAUSE WOUND INFECTION?
gtreptococei of group A (Lancefield-Hare)

Hare- 1376 infections due to strepe. found that 1307
of them were duc to group A strep. ( Also known as
Strep.vyogenes, and as beta hemo.sireps)

Staphylocoecl - coagulase positive.
Most but pessibly not all staphylococcal infections
are due to congulase positive staplylococeis
Gas forming snerobes - ( See seciion on gas gangréne)
Te tanus | ’ . *  tetenaus )
Other bacteria~ form a very minor pércentage of wound
infections, and their source und modes of transmission
are not as yet traced. Probably they are carried in

much the same manner as the two cbove named, vis,.

strep.A. and coagulase positive Staphe
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WHEN DO THESE ORGANISMS GET INTO WOUNDS?
They rarelfy get in at the time of injury except as
follows:
Mouth bites
Injuries from -« operating knives of infected cases.
- tonsilg enares. ‘
-~ gafety pin injuries froa infected cases.
These«wound directly implant into wound organisms
already acclinated to human tissues , they are |
immediatcl; invesive, and of extreme virulences
Taey "are rarely found in wounds exomined imnediately
af ter Injurys |
Wounds are found %0 conbain many bacteria AFLEF

which have been infroduced at time of injury;

Sas found almost 100% to
Dimtza and Gutscher be contaminated, }g&
Sviridov since virulency tests
Pulasgki, lieleney amd Spaeth were nol performed

and organisms were not
typed we dot lmow if
the bacteria were sige
nificant.

There the contamdnating organisms have been typed
3
A\
Strepe.A are extremely rare as primary contaminant,
and coagulase poeitive staph is low.

Hare- 350 wounds - found no group A sirep.

s

" - ghowed them later, and 2 of these
becmae iﬁfected. , |
10% ofyfwounds ahowed‘ooag.pos.iﬁaph. immediately
38575 ® . . ORI laters
Eﬁing. Soott.and q;ghner found no group A. strep.
' immediately, but in 2 later. § wounds 5 only)



They are found to be more often present #n older wounds
than in younger woundsi
Fleming and Porteus 1919~ 207 of comp.fractures contained
hemolyilc streptococci when arrivig at base, |
007 c;%ninei them af'ter a week at the bases

Spooner working for the Mediecal Rescarch Couneil
England, has found o higher incidence of strep.pyogenes
and coagulagse positive staphe inelder wounds than in
early wounds.
THe following figures arec token from his tables
and only a few of the recorded organisms are
here noted. -

Bacteria T 31 alr rald wis, ' 1o plastered ' 2§ plastered
: * under 48hrs. Y wdse between ' wounds over
¥ ' ' 43 rs &3 ' 5 weeks old.
’ ' Woeks. &5 .
t 4?.- :{ 1 1
_ ] ] B
Strep.pyoe t -3 0.65% } S 3845% ' 20 70,0%
L e 1
Staph. ' y '
Coag.pogitive 2 0,065% t 9 70,08 * 19 70.0%
Coage.negs ' 13 42,0% 5 33,58 v 7 24,08
T L L
B,Coli ' 6 19.0% ' 4 30,082+ 15 051,08
] e J ]
Cl.Welchid ' 8 28.8%  Alsaid 7.7 Y B 6e7%
1 L ] . L .
) ¥ ?
ffiles o4 sum up-taeir eviionse - ‘ R
And anpther table recording resultis as to lapse of
days between wounding and awabbing.
L3 days 4-123 days - 13-40 dayge
Strep. hemo. BeTH 18,5% 20407
gtaph. aurs 30¢3% _ 50.0% 864575
Cl.Welchii 34.7% 11.1% 00.05% /
/

s
uiles et 2l sumt up their evidence or hospltal infection
under three headlngs:

1.Wound flora is found to change in groups of wounds at

different stagess |
105 Dunkirk wounds 49 Air raid wase.

(Late wds,) ( Barly wds.,
Strep.hemo 31.4% 14,38 .
stapheaur, 54435 55.1.3
GL.ﬁelchii 22.8% i 4.1}‘0

N
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2+ Wounds sampled at intervals will show additional cone
taminating organisms.

8. 17 of 20 g.s.w. received from France (Dunkirk)
became contaminated with additional bacteria.
Staph.aur. in 9 cases.

Strep. pyog. in 8 cases.
Aerog. spores in 3 cases.
Other Mcter. in 10 cases,
In 7 of thesed Af#44 cases appearance of new
bacteria was nssee. with symptoms,
Fresh contamiﬁanta appeared between 3rd and 27th
day .
be 10 of 37 ai® raid wounds became infected with add-
itional bacteria between the 3rd and 18th day.
Micrococci appeared Lu 5 cases
Strep.pyo.
Diphtheroids
Coliforms

W
#
Staphe.aur, "
Other bact. .

®
»

aa

”

s 232
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¢« 16 of 24 wounds encased in plaster were found to
harbor new organigms ate plasier changes.

6 wounds acquired 1 new spehips.

4 k] 2 "

1 L] & 2 L] L]

2 " @ 2 L L]
l ] @ 5 L "
1 L} @ 6 a »

Sumning up a,b,and ¢ they say thatfvd wounds studled
43 or 57% acquired new organisms,

3. Definitely identifiable bacteria have been shown to

spread through wards.
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a. B.proteus found in three wounds after plaster change
in the same theater.

be Umasual type of strepe A 28/11 was found in #hree
patlients in the sanme ward.

cs Ward infections by typed lemo.strep. whose distribution
was Xnown,
One group of U men infecteec with alrep.27.
(ne group of ithree * - » . 4

Two patients infected with group 11 by o.r. nurse
who carrisd this organism iu her throat.

KA/ EBYAEE KIS AL A2/ B LA/ BT/

In eori‘iiection with the spread of bacierial strain thru
a surgical ward an experience of Qolebrook( BJ.f41,11/22,
P 743.) Flying officer wiih severe fatal burn infected
with type 1l strepe, sulfanilamide resistant. Followed
by 13 ecases with sene drug-resistaat bacteriain infected
burns, mnsuecessful skin grafts, etc,

Spoomer (BMJ, 11/22 '41,p743) inm Nks hospital 657 of
infectiohs dne to hemo.sirep., of these 4th cross inf.
Desbribes 2 epidenies: 1 with sulfa-resistant strep.l3,
involving 15 wds and 3 thooats, another with type 4
strep. in 5 burns{ Foei) 4 wds, and 12 %throats.

Hare has ghowm similar spread of identifiable bacteria
in wards under study at Toronto.

THEREFOR IT 7OULD SEEM JUSTIFIED TO CONCLODE THAT PATHO-

GENIC BACTERIA ( GROUP A STERP. AND COAG.POSITIVE

STAPH, ) DO NOT OFTEN GiET INTO WOUNDS AT THED TIME OF

INFLICTION 30T GoT IN LATER , EVEN VHEN THESE WOUNDS
J0T

ART COVIERBD WITH PLASTER. I”.C/IS II7 ACCORDANCE JITH XNOWN

FACTS TO PLEZD THAT THDSE BACTERIA LIS DORUANT IN WOUX

OWLY V0 BSCOME CULTURADLE LATER, SUCH IS NOT THE USUSL

* 7 BEHAVIOR OF THESE BACTERIA.WHILE IT IS TRUE THAT THEY

MAY NOT OFETN CAUSR FATAL INFECTION, THAT THEY MAY

CAUSE NO SYMPTOIS OR LFMAD TO CELLULITIS , DELAY I HEALe

ING OR DISTURBANCE DOES NOT DETRACT PROM THEIR IMPORTANCE.
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TO ANSWER THE QUESTION AS TO HOV THESE BACTERIA GET INTO
WOUNDS WE ¥UST FIRST KNQW WHERE THTY ARE FOUND IN NATURE.

WHERT ART THESE BACTERIA FOUND I WATUR®?
Coagulase positive staphylocacci ; |

Found &n 57 of normal skins according to some, on 20§
according to otherg, Mare found in 107 of wounds immed.
_snd in 35% later.

F;und in nose and throat { esp. the nose ) in
A4%.47 Gillegple et al,
32% Smith,

Group A streptococeci .
Hasophyrynz 7 % Hare.( 207 carry heno.strep. tut
‘ not all group A. )
6-~13 % Straker.
Skin of hands Colebrooke about 4%
Hare none unless(sirep.carrier
Lel'e ic
On and about patients with

Upper resp.infection { hends

hakf,
dropleis
Infectecd wounds Skin
{inel.burns Bedding
Cruickshank Dressings, even outer
{ifcl. puer. gkin about wds.
Cruickshank Alr about
Thite Floor about bed

Scarlet fever wards

Werds with pts with U.R.I.



These bacteria are rarely found
In ordignery dust and dirt { iher— Uare

In air of e¢ity or country { Hare
chaefer 1935, no paﬁh.

bvacteria in air, not
typed. .
Skin of hands of normal person (Hare VeSe
Skin of legs | { Hére
Perlanal skin in parturient women {Crulckshank 160
. plse
'ﬁﬁmﬂ IT SEEIS THAT THESE BACTERIA ARE RARILY IF
ZVER "’CMWD TO0 RESIDE E.Ammv Oﬂ' CBJIECTIS WHICH NORMIALY
CAUSE INJURIES, THAT THEY ARE SELDOIE PREGENT ON THE
PATIZETS SKTW OR CLOMIIVG, AND ZSARLIER WE SHO IIT.D THAT
THEY ARS SELDOM PRESENT IN THE WOUNDS IF THESE ARE CARRG
FULLY CULTURED ., HENE ’13{"'7' MUST GET IN LATER AND IT I8
LOGICAL TO ZSSUME THAT THTY COME TROM THE SOURCES LISTED
ABOVE, THEY ARS CARRIZD INTC THE VOUNDS BY SOMICEE
BY DROPLETS FIVGERS OR UNSIERILE DEESSINGS OR INSTRUMENTS,
OR FALL IN FROY THE AIR WHIGH HES BEEN CORNTAMINATED BY

A SCQURCE,

THESZ? 288 TRRIAYEETTINTC77OUNDS?
HO7 DO THESE BACTHERIA CET INTO VOUNDSY?
Carried in by humansi
Bapses in aseptic technlic
Routine is poor
Routine is noi observed
Droplet contanination from nose and throat
Hands not protected by gloves
Glove punctures



Unsterile dressings

Unszterile instrumeats
Hasty chemieal sterilization
Inadequate heat sterilization
No sterilization

Poor dressing techaic
Finger dressing
Dressings exposed
Tnaterile ligatures or sutures.
Sinug Infection in operating surgeon
Dressing or bandage scisscors
Air berne in air about patieunis With infecied wounds
especia..ly during a.gii;a.tion €«Zebed making,
(Bcarget and puerperal wardse) Burns,
Bath tubs, bedpans and urinals.
Halr dryers for drying burng under tannic treatment.
WHEN DO TIE BACTERIA GET IHTO WCUwose
At time of firsti.aid if ‘t-h;h..; hagty anl careless.

Hach time wound is examined if a.sepuc precaution not
taken, «ecks not used etcs

At time of ngrmion, not so much {rom unsterile ine
strumenis as Trom people €.3. surgeon, nurses, orders
lies, patiecnt himself if not makked .

Talking or breathing over wounds
Postoperative dressing il careless
Dressing with "bare finger “technic.

The hospital infections of lupeligo and puerperal sep-
sis, are the modern counterparts of severe epidemics

of noma, gaingrene, erysipelas etc (Holmes, Seumilweis,
Pirogoff) Wound sepsis today is due to rsame causes which
are better cobirolled bui 3till not perfectly so

and control measures tend to brealk down due %o haste
and carelessness which nay atiend war surgerys
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HOW MAY THES BACTERIA BE PREVENTED FROM GETTING INTO WOUNDS?
We should be guided by intelligence and not ritual.

The safeguards of asepsis mus go thru the hospital ann
ot stop in the operating room.

?
Wards, x-ray room, phgsiotherapy, etc.

The responsibility rests on all the staff and not just
the surgeon, he however must constantly evaluate tech.
and procedures with refenence to transfer.

Remember that no wound is so bad that it cannot be made
worse.

Peace time technic may net be adequate for war time,
perhaps instead of fewer precautions we should take
more and be more particular about wound exposure.
Badly demaged tissue, wounds seen late and patients
who may be exhausted from exposure may withstand
bacterial invasion very poorly.

Drugs may help but nothing can excuse us from taking all
possible precautions to prevent contamination.

Sources must be controlled:
Hagking at all times
First aid
Emergency care
Operation
egssings
Mask patient also.!)

good dressing technie
press with sterile forceps
Avoid touching dressings or patients skin, or
bed with fingers,
Do dressings when air is quiet and has been so for
several hours.
Avoid agitating dressings, and bed clothes.
Ward quiet and no milling about
Avoid many gpectators
® Gone are ( should be ) the days when are gaily
laid bare for the round of inspection by the
vig white chief and his retinue of maskless
followers.®

Avoiding exposure of clean wounds near infected ones.
Any wound not healed must be looked upon as a poten-
ial source even if there are no symptloms.

Proper sterilization of everything that will come
into contact wiyh wounds or has done so0.

Dressings and instruments
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Blankets and bedclothes are contaminated
Common o.r.blahkets bad.

Pt. not tb go to o.r with his own bedclothes
Dressings should be carefully disposed of

Alr sterilization methods to date do not seem
" to have become accepted. Even if used we must
still observe a careful aseptic technic.
Oiling of floors, and bed clothes may help.
Prfoteet the wound at all times: '
N Covered at all times.
No peeking
Segragate clean from infected cases
different wards if possible
wide bed spacing
: cur tains :
Reduee number of dressings and thus numberf of ex-
POSUres. : '

An infected wound may be contaminated with other bacteria,
and these may be more virulent than those already pre-
sent or may establish symbiotic relationship.

After the first aid dressing has been applied it should
not be removed until definitive care can be given.
Nothing is to be gained by peeking or tampering. Only
in such grave complications as hemorrhage or sucking
wounds of the chest are we justified in looking at wounds
with inadequate precautions for aseptic care.

Even if the defnitive care which may be given is most
minimal this is no excuse for haphazard acre and dis-

regard of asepsis.



