


INTRODUGTION

The qdevelopment of infection in surgical wounds ccntinues
to be one of the most serious complicetions that can occur
in surgical patients {Altemeier, et al,, 1976).

Many surgeons and bacteriologests has anticipated a

greatly decreased incidence of postcperative wound infect-
ion after the introduction and general use of prophylactic
therapy.
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cisional wound spesis in modern general hospital practice
are numerous and ever threatening, In addition to the
reservior of the virulent and antibiotic resistant bact-
eria and the potential cross contamination and cross-
infection between patients and the hospital's personnel.
There are other factors contributing to this problem such
as the condensation of the patients with a large variant
of infections who have been admitted along with many other
patients who are particulary prons to develop sepsis
because of their unusual susceptibility (Altemeier ,
1972).

Many Factors have been described as being important in
reducing wound infection rates during major surgery. These
include the use of prophylactic antibiotics, preoperative
nutritional support, topical skin antiseptic agents used
for surgical hand scrub and patient preparation (Moylan
et; aloc 1987)0

The present work was done with the aim at measuring the
management of this problem,



AiM OF WORK

The present work is planned to give informations
on the incidence of postoperative wound sepsis, the
type of organisms encounterad in the wound and their

antibiotic senstivities in various surgical depart-

ments in Benha University hospital, and to trage the

T O

The study alseo aims at evaluation of the control
measures and to suggest the appropriate effective

control program,
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REVIEW OF LITERATURE

Woundds are wreals in oontinaity of the ool parts

N - w7 : P [, . =
Surgilcal 1nolsed WolnAs o are

of . the Dbody structur—2g
clean wounds with minimal tissue damage sustalned as
the result of cug‘with knives (Rains and Ritchis ,
1981 ). |
Infection is ﬁhe'invasién of the body by pathogenic
organisms. For thgsﬁto happén . a sufficient number of
pathcgens must ehté; the tiésues ., overcome the patient
resistance and mdltipiy .! . Sepgis 1s the term which
describes the potential andareal effect of infection .,
a process of decomposition (litterally rotting )} .
putrifa;tion and ﬁOjsoning which if unchecked can lead
to fatal outcome '(Gill%sple]; 1984 )
: L
In primary surgical woundjinfection , the discharge
of pus from a Cclosed wou%d occurs when there is an
imbalance between fhe number %nd virulepce of Dbacteria
contaminating the wound and‘efficiency of the patient
defenceg | i
The bacterial that conta%lnate surgical wounas

) ‘ . N . '
during an operation originate 2ither from exagenous

! .
sources (including the skin ¢ff the patient } or |, more

often fror endogenous sou:ces (the opening of

potentially contaminated hecllow viscera )



Whatever rhely crigin , noe infection can ocoury in
dry ¢losed swrgical wound unless bacteria are depositad
in that woonne during the aperation  (Mollock |, 1987
Thzre 135 1 doukht that  surgical infection 12 a serious
complicabtilon oI surdgery |

Befcre 1850 , there was (generatl ignorané: and
confusion about the causes ¢f the terrifying picture of
infecticon as a complication of wounds (Altéméier ,
19323

Peostoperative ar post~traumatic putrifactive
discharge accompanled by i1nflammation were regardéd as
inevitable after operation.Mortal:ity due to deep or
evtensive wounds approached 70 to 20 pefdent . +Pasteur
developed the ge2vm céncept of infection betweeﬁ.;BS? -
1867 .  and the dreaded complications of infection that
occured te  wounds Yhereafter . received new
significance

Lister repeated Pasteur'=. experiment on
fermentation to convince him=elf that = wound

|
putrifaction and other changes were caused by microbes.
Lister searched successfully for an antimicrobial
chemical that would inhibit or kill bacteria finding

ite wiy int. the srounds ’




The princinplse of asepsis was established and

prastyced Iy baster hetween LeT - 1875 . The
introduction of antisspsis has been  conzadered  to b
one oI The grest milostidrss oI surgery

During the vyears <of 1880 - 1910 , pathogenic

!
bacteria were heing discovered , and it seemed to many

that 11 surgical dis=ases were to be explained by this
new science .Surgeons and bacteriologilsts reasoned;tﬁét
if bacteria caused infection in body tissue or wouﬁ@é .
all they had to do was killing the bacteria and wotnd
infzction would be a thing of the past |
The discovery -and introduction of the modern
sntibiotic therapy during the second quérter of the
'twentieth century had a révolutionary effect on the

treatment of many established infections ., and had a

1)
s

tremendous 1mp:

k

t on the practice of - sufgery
(Altemeier ,1980 )

Antibiotic therapy has been used now for almost 40
yvears.Clinical and laboratory studies indicate tha? 1t
has failed to reduce the overall incidence of infection

in surgical practice (Altemeler , 1982 )




CLASSIFICATION OF SURGI«'AL WOUND INFECTION

Clamsification 0 nfectsion 1 difficult bt
important, . Since jiooards in facilitating. the
search for the eorigin and causes of infection
permits earlier presumptive diagnosis before

bacteriol 2gic results ars available',iindicates earlier
and more effective methods of treatment and provides a
plan for «collection of data related to the nature anﬁl
control of infection (Cole |, 1976 ).

Kaul and Jewstt . ( 1981 ). reported that operative
wounds can be c¢classified according to the c}inical
estimate <f the degree of wound anpaminatioh at thé
time of the | aperation , and the subsequent
contamination inte four categories:

i - Clean wounds
In which : - no inflammation is encountered.
- no hollow viscus is entered
{ i.e. respiratory .gastrointestinal , genitourinary;
tract are not opened )

- no bresak in aseptic technigue.
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thyroidectomy ,mastectomy ,and removal of wvaricoese,
viens. €lezen wounds are elective ,primary closed

»

undrained wounds and usually heal with low incidence of



complications

Do Clean - Contamanated wounds
Tro whicr, @ — the holleow viscus were opened |, Dut

minimal manipulation of contents occurgedor
~ minor break in aseptic technique
ocoured oy o, :
~ wounds are mechanically drained
| :
Fxamples of these opserations are_&ppendice%tomy
(non - perforated), operaticons on biiiary trac& in
absence of infected bile and 5bperation% on
genitourinary tract in absence of infected urine

Most problems with wounds occur in the clean
centaminated group . because surgeon may fail to
recognize the contamination and the potential risk;

3 — Contaminated wounds i!
In which :— Hollow viscus was opened , with
gross spillage

- or , acute inflamation without pus

formaticon was encountered

: -~ or , fresh traumatic wounds ., 1esg
than 4 hours

~ Or uperation il WNlCh & maj .ol Dr?ax
! |
in aseptic technique occur ( & .§.' open cardiac

massage) .



Foamplasare operations 1D whirn entrance of

riliary tract . genttourinary Trads arocured 1n presence

imfac ed bile ov inrected wrine
4- Dirty wounds

In which : - perforatead viscus Was found

— or , phus is encountred

- oY , & speumat o wound nntreated for

not 'less than 4 hours
Fxample 1S operation for purulent peritonitis
! |

In dirty wounds . infection and other complications are
1

sxpected to develop and ' steps ake usually taken to

provide adequate drainage and minﬁmise rigk of invasive

infection

Tﬁe precise definition of
suggested that the organisms Céusing postoperative
. o
infection are present in the :operative field before

this classification

|

operation . Cruse and Foord‘, {1@80) ,reported that
surgical staff readily agreed tL t+hig classification
and 1t 18 widely now accepte as d standard
slassification of opsrative woun?s.Ronaldv (1983 ).
reported that the 1incidence of |infection in clean
operations was 1.51% ., in cleanﬂc#ntaminafed 7.7 % and
abont, 1% 7 % or wmore 1in cont#minated and dirty

cperation



FACTORS AFFCTING WOUND SEPSIS

The first attempt to  apply rigrid  statistical
analysis to postoperative wognd infections was made by
Devidson =zt al., (1971 ) ,theﬁ found that , bacteria in
the.wound , dirty procedures !, age of the patient
duration of surgery and the nature of the postoperative
ward were independently significant in the development
-of wound sepsis -

Subsequent study | by Cru%e and Foord,
(1973) ,confirmed that contémination‘ status age,
duration of surgery . use of drains tﬁrough the wound
and the length of preoperative hoépital stay were
impertant determinants of 2 wound 1infection
Additional risk factors ‘ associ%ﬁed with the
development of wound infections includé{ags ., duration
of surgery , duration of preoprative h#spitaliﬁation
malnutrition , ° obesity , diabetes} ., immunelcogic
dysfunction . and diminisheg local oxyéen delivery to

the wound either due to local damage orlcardiopulmonary

abnormalities ( Hunt, 1981 ). |



% Pactors affecting wound infeciion :—

[0
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Wound healing is wery fast in the young . but

15 normal i? old age unless there 15 some assocliated
debilitating diseases or ischaemia (Forrvester , 1978).

Lewis et al.,: (1987 ),reported “hat advanced age
is a true;rgsk factor. The age of the patient was

found to be inver%ely associated with the development

O

f an opérative %ite infection {Christou et al.,

1987) . | : |

2 - Mediéal conditions

Dineenr , (1969}, noted 4an increase  1n wound
infection with liver! diseases . Other diseases such as
: -
- . - i - .
malignant diseases . cardiovascular diseases ,also

hypogammaglobulinemia‘ ,  deficient cellular immunity
are highly suscepti?le to infection,( Irving and

Kathryn 1972 ). ‘Diabetes mellitus and uraemia are

4

assocliated with imp%ired healing of unpredicated

degree. ¥

e a-h.-} IR PR & 05 Sy Jon B Ty
;e . - as b pia \..j;\.) PRREST EERIN & LR T Ct - BRI

carbohydrate metabolism in the poor *tissue perfusion

and increased susceptibility to infection

_1 O_



raemia retards conrective tissue formation and
slows epithilial reparr | (Forrester | 1978)
41— OBESTITY

An infectign rate of 1.8 percent was found in clean
wounds . This number increased to 13.5 percent for
chese patients ( Cruse . and Foord . 1970 ).

i i

It is gener&lly accepted that obesity is a risk factor

for wound iﬁfection . One contributing physical factor

- ! i 'S
may be an increase subcutaneous dead space ( Kozol et

al., 1986 ) . ' |

4 - Remotéiinfectioné
Edward ! 19761}? emphasized the importance of
remote infecﬁion as a rﬁsk factor for the development
of wound'infégtions
Among  1.865 patients with wound infectiqns,
he recorded a 61 perd¢ent incidence of associated
remcte infecﬁions with| the most fréquent sites of

involvement . the uringry tract (30 % ) ., lower

respiratory tract ( 2 % ) gastrointestinal tract

tli%), and Lhe Dlood Strgam { % = ; . Analysis of 3d3

patients from whom the same organisms were isolated
from both the remote site of 1nfecticon and the wound

revealed that 55 % of these pathogens were isclated

-~11-



from the vemobe site of infecticon pericor  to the time

they wore cultured from the woun:d

tA

SHAVING
Although preoperative shaving was not assoclated

-

with alil the infections ., 1t seemed to be a risk
factor. Hair remowve: . especially by shaving , c¢an
injure the skin and such injury may increase the risk
of infection by promoting skin colonization with
bac%eria { McCray et al .. 1986 ).

iMead et al.,( 1986), 1in their studies were unable
to show that timing of operative site shaving made a
significant difference in clean wound inﬁegtion rates
Intérestingly , patients shaved in opserating room had a
trenq towr¥d higher clean wound infection rates ( 1.9%)
thankthose shaved at the night bhefore surgery ( 1.4 %),
they‘ like others did find the lowest clean wound

infeﬂtion rates in patients who were not shaved at all’

(1.2 %)
| .
|
6 —kEMERGENCY

\ )
| Liligail A i
|

"

M ) , Probmdr ais 1l sasoi woldlnd
. r
infection rate in patients undergeing emergency and
second operations . Farnell et al. . ( 1986 )} ,reported

that  emergency operations were associlated with a

-2~



siginificantly b gher incidencs or infection . 1t wag

A
4
7.9 % in patient with emergoacy procedure and 4.7 % in

vatiernd s who did not have eaevgency proczdures

veraly traumatized wound mpairs antibacterial

[
W

=

defence mechaniems , and 1intsctious orgﬁnlsms can

multiply in this wound ( Ryan , 1976 )

7 — HOSPITALTZATION : Py

Cruse and Foord (1973) L‘ found a

relationship between the duration of p?eoperatlve

hospitalization and the development of wound’ infection.
|
The increased wound infection rate associated with

prolonged precperative hospitalization -may reflect
colonization of  the patient by more virulent \

antibiotic-resistant hospital strains of bacteria . Rﬁ
‘ i
the same time ., hospital population consists of

increasing numbers of chronically i1l patients highl%

susceptible to postoperative infections developing as a

result of deficiencies in their immunologic, defence
, . . . . !
pharmacologic or surgical manipulation and or protleq

caloric malnutrition . : ! |

T R B . . Y
P Ladroe i Ll E N W

\
when managing these fragife patients , particulary with

- - . S e =
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regared to the prevention and treatment of.

postoperative infectians



Pistzah and Mealkoan, (19777 ;Farnall et al.,
(L9286 . noted thet the curaticen of or3pitalizraticon in
whom a wounrd infzoction did not develerp was 9.5 days

where =2 tThat TIfor partiesnts in whom a wound infection

develop was 19 days . , .

8 - The duration of oneration procedure

Long operation and surgical procedures involdidg
hypotension and extensive blood loss are associétgd
with higher delaying healing and infection ratééﬂ
{(Fekety and Murphy , 1972). |

Cruse and Feoord .{1973) ., reported that there is

direct relationship between the }ength of operafing
time and infection rate The  clean wound infecticon
rate roughly doubles with every hour of surgery

The duraticn  of operative procedure did
signficantly affect the frequency of infection in
‘surgical wounds procedures that were less than 2 houres
in length were followed by 1 % rate of infection this
was different 'in operations that were longer than 2
. hours. Operations longer than 4 hours produced an 8 %
wound infestisan vate 0 Bodh b -1 1008 0
Moylan et ai., ( 1987 ),' demonstrated that

factors affecting wound infection rate include length

of oSperations.Operating bprocedures longer than 90




minutes had an B.4 % intection rate ., while shorter

procedures of less  than Y0 minutes had  an

- —~ 1 o
L - iy

infection rats

9 - Use ?f drains
Most studies show an increased risk of infection in
cliean woqnds ,if abdominal drains are brought ouu
through theiwound itself ,( Cruse and Foord . 1973 )
The u%e’of drainf had & significant negative impact
on the clean wound ihfection rate , with the lowest

rates found when drains were avoilded entirely ( Mead

et al ., 1986 ) |

19 - Length of surgical incision

Walter and Israel ( 1984 ) reported that laenger
surgical incision , later Thealing and more liable to

sepsis

The direction ¢f pull of the wunderlying a surgical

incision , and the ‘Crease lines are related to the

movement of underiying $uscles and joints , therefore

crease : lines constitwta the best guide to the placing

~ () - - ‘ ‘
Ll Llle daiwvaodaitn . |
|

!
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INCIDENCE OF POSTCPERATIVE WOUND SEPSIS

The definition of wound infection varies widely
fr@@OQEStud; “o anothsr . bu* mest invistigators define

!
the| wound to be infected 1f 1t drains purulent

discharge . whether organisms could be cultured or not

| .
from the purulent material , ( Simchen et al , 1984).
1

Unf#rtunately 1 it is estimated that surgical wound
inf%ction account for 30 percent of all nosccomial
infdotions ( Weigelt . 1985 )

ﬂ Jarge prevalence survey of 43 hoespitals in England
and | Wales show&ﬁ{ a meand¢quired infection rate of 9.2
peréeht in 1980. (Meers, et al ., 19381 )

Many %ariables infleunce inf“ction rate 1n individual
instiﬁutions . these include age ., sex , duration of
hospi ali?atiOn . presence of previcus infecticon
undevrlying iliﬁéés, operaticon , duration of surgery
contiﬂuous ven{iilatory support and Immunosuppressive
theraéy { Haléy ét al ., 1980 ).

Mead et al. . ( 1986 ), found that the over all wound

infection ratsd is only 2.8 percent . It 1s apparent
!

that the incidence of wound infection varies from

hospital to hospitdl and wvaries with the fype 2f

operation ( Davis , 197t )

-1 6__



Ronald , (1983 ), reported that the incidence of
infection wvaried with the tyr= <~ operation atd he
found that it was 1.5 percent in clean operations 4 7.7

nercent In clean.contaminated opevations , and 15.2
|
|
percent or more 1n contaminated and dirty operatian

The most C OMMOIn complicatidn in patﬁent

undergoing appendicectomy is infection .Infection| is

noted in 10 % teo 30 % of the patients with the w&und

reing the most common site affected ( Janik and

Firor, 1979 ) . |

Infection remains the major compliciation of r¢nal
transplantation , wound infection requires particmﬁar
~attention becauge‘of serious rates of morbidity and
graft' loss , the reported incidence of surgical wound

infection in recent repcorts ranges from 1.9 to 34 |%
|
\

Fitzgibbons et al., { 1977 } reported that the
|

{Susan et al., 1978).

incidence of wound i1nfection in abdominoperineél
resection due to carcinoma ¢f the rectum was up to 15.5
percent . Alsc that of wound infect:ion in ccologtomy and
primary anastmomesis due to carcinom® noted in 6.3
percent (Welch . Donaldson 1974 )

Splenectomy & Lier ftraums was complicated by wound

Py

fauch o, 1978 Yy

-

0

infection 1n Y4 peroent (o=t



2.3 percent of patients whe had acute
cholécysti+4¢ . had wound - infections after
cholecystectomy ( Mocre et al., 1079 )

Matter and Fitmonn , {1979, 1c..rted thatl rates
ot infection in open fructures range from 2.3 percent
to 25 percent and upward if only the most sever
injuries are considered.

Edwards ,( 1976 ), noted that the overall rate
of wound infection on urclogy servi€ces has been
reported to vary from 2.3 to 9.2 percent

Finegold and Kibry ,( 1984 ), reported that 95
percent of wound infections are due to bacteria . and
about {wo thirds of bacterial wound infections are due
te  Gram-negative bacilli , the rest are mostly due to
gram—positive cocci

The continuing high incidence of Staphy! cceccus
aureué was some what surprising |, but the high
‘incidence of Escherichia coli , Pseudomonas aeruginosa,
and Proteus mirakilis infections was anticipated in

view of the increasing incidence of gram—negative

pathegens . .

The incidence of anaefobic pathegens , such as
,Clostridiuﬁ perfringens .Bacteroideg . and
Pep*ostrepfococcus . probabiy 1s not repre;entative of

thelr actual frequency |, because of the problems of

_18_



gnaercbic cultivation and identification that prevail.

in many hospitals ( Altemeier , 1979)
**Pinancial Costs 0Of Postoperative Wound Infection

Haley ,( 1985 ), reported that surgical wound
infections account for approximately half of the extra-
days and hospital costs attributable to all nosccomial
infections
Infected wounds delay healing , cause wound brezkdown
and ultimately scaring and digarrangement. Scar may be
weak and  stretch and an incisionél hernea may result,
2150 contructures and disfigurement may be result

Serious and potentially fatal infecticns may occur
after majcr surgeon ,e., g. gseptic complications of
abdominal surgeyy invelving the gastreointestinal tract
may lead to death . Patients who develop septicaemia
after surgery are at high risk ., particularly if their
coperation has involved the implantation of foreign body
zo in cardlwasculailr gurgery.

It is possible to quaﬁtitative ther additional
mony @pent when infection occurs, and to this should bhe
added  loss of wages and prgductivjty and the number of
workang days lost |, when the patient’'s stay in hospital

and convalescence 1s prolonged  (Watts , 1981)



Weber et al., ( 1976 ) . stated that ecoqomic
loss  from wound infection 1n U.8.A. has Dbeen
estimated to exceed 9.4 billion dollars anually

Watts (19%1), in Australia found that the
annual additicnal cost of infection could easily be as
high as 20,000,000 dolilars , when all Dbranches of
surgery considered

Ancther «cost 13 the costs of infection control
which must be taken into account when determining
regimens of prevention . Much of the expense of modern
hespitals and opsrating theatre design ie the result of

the need +o prevent infection in the surgical wounds

ot

A part of these costs , other things that contribute to
the cost of infection control must be added . e.g.
drugs and disinfectants , antibiotics costs,
complications and antibictic résistant hacteria

Every thing is done to reduce the infection

rate, costs meney and the effectiveness of any new

[o1]

procedure introduced must be evaluated { Watts ,

1981) .

- -20-



SOURCES OF INFECTION

A~ In operating room o
* Air—-borne dissemination

Air—-borne dissemination is important as a source of
postoperative wound infection . Today's concerns hold
that air-borne organisms are important not only in
causing infection when air-holding system is grossely
contaminated , but also clean air 1itself has Dbeen
unable to reduce infection rate below 1.5% (Putsep ,
1979)

Whyte et al., (1982}, =studied the relationship
between the number o¢f bacteria in operating room and
the patient's skin at the wound site and reported that
most dimportant route of contamination was alr-borne
The importance of air-borne organisms would be seen
most clearly 1in  the group with clean wounds , sSince
infleunce of cdntamination with endogencus organisms
slessin this group (Altemeier , 1979 )

However,Irving and Kathrvn, (1072 ) ,reported.thaL
spread of microorganisms via air 'relativelf Uncommon
cause of bacterial wound infection , unless there is
massi?é contamination of the wventillation system
Sufficient c¢hanges of air per hour are important since

airborne f}ganisms are diluted and purged in this

_21_



manner , ( Schonholtz, 1276 ) .It has been recommended
that for criticl surgery . in which large implants are
veed , air should be changed between forty-five and

ninty times per hour (Laufman, 1976 )
* * CONTACT

This infection arise from dissemination of
particularly virulent bacteria ,which 1is generally
introduced in hospital by carriers found among patients
or hospital personnel (Leback , 1981). Bacterioclogical
studies in operating room have shown that the number of
bacteria in air and indirectly in the wound is related
to activity and number of persons in the room ( Ford
et at., 1967 )

Putsep , { 1979 ) , reported that © the
respiratory tract of the operating room staff,
particularly the nasopharynx is frequently considered
the main source of pathogenic organisms connected with
rostoperative wound infectien.

Dineen (1973), stated that ,perhaps hair is a more
common | site than nasopharynx for colonisation of

staphylococca

2



Loﬁbury et al,, (1968) , suggested that one of the
main infective hazards at operations is the possible
transfer of bacteria from the surgeon's hands to
patient's wound.

walter and Israel, (1984), showed that tne most
dangerous areas fér transmitting staphylococcal in-
fection are hands and wrists. The sweat thot accu-
mulates under glo%es is found to be contain many
organisms, the area of sweat just above glove is
also dangerous, £mperfectsterilization, faulty

masking and perforated gloves share in contamination

of the wound {Brigden, 1980).
**% TINSTRUMENTS :

Inadequately eterilized instruments are of
greates danger in causing ihfection (walter and
Iserael, 1984),.

|

Schonhoitz, (1976), repo;ted that the surgical
suction apparatus as a sourxce of wound contamina-
tion has apparently oeen overlooked.

Greenough, (1926), showed that on study of sucker

during hip replacement sucker conteminaticn 3s re-
lated to how long the suction is in use. Conse-
quently it is recommended that new suker should be
used.



*¥xkk ENDOGENOUS INFECTION

The principal scurce of organisms that preluce
Incizgional  wound infections  is propably tie potient.
Endogenous organisms  are certalinly a majeour factor
underlying the rise of infection rates as wound
clasgification praogresses from clean to clean-
contaminated Lo contaminated wounds (Altemeiar |, 1979).

Keighley and Burned , (1975) , stated that man 1s
nomally a host of a2 larger number of Dbacteria which
comprise  a complex flora of more than 500 different
species but only a few of these are pathogenic

These flora may be skin flora flora of
gastrointestinal tract respiratory tract | or
urcgenital tract ,the patient is infected by his own
fiora either through blood stream or lymphatics
(internal transmission ) or by self inoculation through
hig hands ., clothes or with the help of attendants

Kune et al. , { 1983 } , reported that cut of 200
patients , 6.5 percent were Staphyloceorcus anrsus skin

nt  out of them were skin

carriers, and 3.5  perce
carriers »n admission such pateint Thave. high
Tubseguent crate of staphylococcal weound infection  than

those who are noncarriers or nasal and throat carriers.

-4



Lewis et al., (1987 1 ., =tated that bile
contam:nation iz the major source of postoperative

infertion in biliary surgery

Canzos et al. ,( 198% ;, vreported 3In patients

i

with4ve tilecullure,a rate of wound infections is 3 - B
times greater than that of patients with negative

intracnerative bile cultures

B : IN THE SURGICAL WARD

There are potential scurces of infection in the
ward than 1in the operation theatre. Infection is
conveyed by contact through lapses of dressing
technique .It is bad practic to keep a large supply of
dressing in a meta! drum using some and keeping the
remainder { Walter and Israel! , 1979 ). Surgical
drrains brought out threough an incision offer a route
for ingress of organisms from the patient's skin into
the wound contaminated irrigating soluticonz represent
anct*er potenticl source for contact  spread of  wound

infection < Altemier , 1979 ).

L

Th: organisme soon contaminate the bedding and are
shed into the air. The same applies to the patients

pneumoni oL

suflzring from Staphylococea!

Enterccolitis, these may harbour virulent strains which



can lead to 2 ward epidemics  (Walter and [z-ael 1979},
Spread by contact hetween susoepiible patient

ndivectly 19
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and 1afuoctsd  patient either dirsctly oy
Ahought to be the commansst . and the wmost important
rouﬁe of  transmission of hospital organisms S hand
transmiséion by docteors .nurses and other Thospital
perscnnel are accepted as the most common form of
contact spread , therefor hand washing is stressed as a
mean of preventing this transmission { Blowers et al. ,

1955 ).



PATHOGENS RESPONSIBLE FOR WOUND _INFECTICN

Altemeier et al .. (1376 ), reported that
considerable confusion has persisted concerning the
microbial etiology of surgical infections

The pattern of invasive surgical infections has
changed , and a marked increase in the incidence of
gram-negative bacillary infections has occurred  The
crganisms commonly involved in the abdominal'bperations
include Staphylococci ,most commonly Staphylococcus
aureus , Escherichia coli, Proteus , anaercbic bacter ia
including Bacteroides and occasionally group R B
haemolytic streptococci ( David g Goel . . 1980 ).

Trumbore and Kaye, ( 1985 ) , demonstrated that in
urolegic patients ,the pathogens encountered are
Pseudomonas , Serratia , and Klebsiella species as well
as group D streptococci. Roth et al ., (1986),estimated
that pathogens cultured from fracture site infections
were Staphylococcus which was isclated most frequently.
Pseudomonas (Ernterococcus which were less  frequent in
closed fracﬁﬁres than in open fructurés.

in National 'Nosocomial Infections Study (_NNIS) .
(1979 ), reported postopgrative wound pathogeﬁé ,they -
isolated Staphylococcus aureus in 18.7 percent,

Esherichia coli in 18.6  percent .,  Pseudominas_



aeruginogsa in 8.8 percent ., Proteus species in 8.8
percent Bictercides in 3.8 percent ,they also
isoiated A , B streptococci , species of Clostridium

and other path:igens
COMMON TYPES OF WOUND INFECTIONS

* Staphyloccceal wound infection

Staphylocaccal infections usually have | an
incubation period of four to six days . The responsible
organism in majority of instances is coagulase-positive
Staphylococcus aureus ,many of these strains are B
haemolytic ., liquify fibrin and gelatin and produce
yellow pigment in cultures

“Tie majority of Staphylococcus aureus strains that
cause endemic postoperative incisional wound infections
are derived from strains colonizing the patientoraukﬁdﬁhts,
alsp outbreaks occasionally derived from a member of the
operating roon staff who has active clinical
staphylococczl disease or as an asymptomatic
disseminating ~arrier

In closed .ncisional woeunds, the symptoms and 51igns
of staphylocoaccal infection include redness about the
margins , swe ling , and increasing local palin , fevef

and 'leukocytos.s are usually present (Cruse, 1986 )



In most hospitals,because antibiotics are used
extensively , prevalent Staphylococci are resistant to
commonly employed antimicrobial drugs ( Jawet~ et al.,

1987 )

* Gram-negative bacillary wound infection

Vound infections caused by gram—negative bacilli
have a longer incubation period than staphylococcal or
streptoccal infections and the period of 7 to 14 days
is not wunusual .Furthermore , the 1local signs of
inflammation are less marked ., and patients may present
instead with signs of systemic sepsis-. The genera and
species most freguently identified in aercbic gram-
negative Dbacterial infections are Escherichia coli ,
Entercbacter ., Proteus and Pseudomonas aeruginosa.
These organisms are commonly associated with the
anaerbbic bacterium Bacteriocdes fragilis ( Cruse .,
1986) .

The source of most resistant strains in hospitals
appears to be natients who are coloniged or infected
{Weinstein and Kabins , lQBij .  Because the normal
pharyngeal and intestiﬁal flora of hospitalized
patients may be displaced by multiply resistant
enteric bhacteria and Pseudmmonas aeruginosa (urine ,

perenium and wounds may'be sim;larly affected ), there



are often many colonized patients for each patient with
recognfzed infection . This Q%ift in flora often occurs
within a very few days of admission and affects the
older , gonerelly 111 or mere debilitated patients
(Gilmor et al. , 1982 )}

Extensive outbreaks of infections may result when
such contaminated equipment 1s shared by many patients
{(Weinstien and Kabins , 1981 ). Antibiotic resistant
Enterobacteriaceae are common in hospitals , especially
aminoglycosides resistant Klebsiella ., Serratia |,
Entenbacter and E . coli (Weinstein et al . ., 1980 ).

Hart et al., (1981) , reported that some organisms.
such as Klebsiella may be more viable on human skin aﬁd
thus may have a greater potential from person to person
spread on the hands of hospital personnel . Schaberg et
at. , ( 1976 }, showed that Serratia commonly causes

asymptomatic colonization of ﬁrinary tract and

respiratory tract and <chronically colonised patients

are often a source for large numbers of cross-—
infection.
“Shooter (1971), reported that Pseudomonas is

frequently colonizing patients (even before admission )
and contaminating water and varicus foods

particularly salads and fresh vegatables
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* Perobic streptococcal infection

The majority of invasive streptococccal
infections in wounds are caused by aerobic B-
haemolytic and group - A streptococci, the infection is
thus characterised by the development of thin ,watery
pus. Streptococcal invasion of blocd stream is frequent
and relatively early .Aerchic streptococcal infections
caused by organisms other than group A streptococci
tend to be much less invasive group. D streptococci are
encountered in clean- contaminated and contaminated

wounds of the gastrointestinal tract (Cruse ,1986)

* Anaerobic streptococcal infections

Peptostreptococci may produce a variety of severe
postoperafive infectioné with or without bacteraemia ,
particularly after operative procedures on the genital,
intestin&{ oy respiratory tracfgr. The micreoorganism is
difficult to grow bacterioslogicelly and routine culture

'is inadequate for detecting its percence.
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The pus produced by peptoestreptococcal infection

cuaracteristically is thick ana grey and has a fetid

anaerobic odour { Cruse , 1986 )

*Gram — negative anaerobic bacilli
Clostridial infections are'particularly a serious
complication of incisional wounds that are most likely
to occur in the defficent blood supply . gross
contamination by dirt and other foreign bodies , and
significant delay in adequate surgical treatment
The microorganisms that cause such infections are

anaerobic and the most important type is Clostridium

perfringens . Other Clostridia, such as C.
histoliticum , €. novyi ,C. sporogenes , C. septicum
and C. sordellii may occur alone , but less

fréquently, or in combination with C. perfringens
(Altemeier , 1979 )} .The gram-negative inteétinal
organisms of the genus DBactercides are important
groups, because they form the bulk of organisms in the
intestine as well &5 being present as a part of the
normal flora of the vagina ~ |

They are non-sporing , strict anaercbes , and very
sensitive to the toxic effect of oxygen —

They cause iﬁfection of wounds , the peritoneal

cavity.andfthe uterus following labour and abortion
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Localised Bactercides infections are characterised
by a particularly foul odour . Not onlyrmust cultpre.be
perfoimed under anaerobic conditions . but oxygen must
also be exciuded rrom ihe specimen during its tLransmit
to the laboratory ( Walter and Israel , 1879 ) .Most
commonly isclates are the B.fragilis group particulary
from the large intestine (Jawetz , et al., 1987 )

* Mixed infections
A large group of wound infections that complicate
surgical operations or trauma are caused by a mixed
bacterial flora .This grcup has a polymicrobic
causation ,the Dbacterial mixture may consist of
aerobic, anaerobic ,gram-negative ,and gram-positive
microorganisms whose origin most often is a lesion or
perforation of the gastrointestinal .respiratory or
genitourinary tract | |
The aercbic and aﬁaerobic bacteria often relate to
each other in symbiosis . and their synergistic action
determines the characteristic nature of these septic
process. Crepitation of the infected tissue may develop
as_é'result of thé bacterial action of the Clostridia-,
anaerocbic Streptococci ., cr associated aerogﬁnic oY
aerobic bacillt: .Succesfui tréatment depends on early
diagnosis and adequate surgical drainage of the

infected Wound if it is cilosed {Cruse , 1986 )



THE ROLE OF THE LABORATORY IN
INFECTION CONTROL

The micivihivivyy daburalory obviously proviaes
crucial support for infection control programs. Major

contributions lie in providing early warning

providing vretrievable records as data sources , and
assessing specimen collection and handling.
Laboratorians must act as consultants , as they can

contribute valuably in areas such as environmental
sampling . culture  surveillance . consistent
identification , and proper quality control (Jacobson,

1985 ).
* Collection and transport of specimens

Weinsten and Mallison ,( 1978 ), reported that
specimen collection ,transport and handling must be of
sufficiently high‘ quélity to provide wvalid data
Sepcimens . that are not collected or transported
properly may give fﬁ?accurate results , even when
handted as well as possible once they reach the
laboratory . The laboratory must monitor specimen

handling «continually and work closeli, with the wards



and c¢linics to mexe sure that the possibility of
contaminated specimens 1s minimized

Certain laboratory findings suggest specific
handling errors . For example , a frequent failure to
igsolate organisme from deep wounds or abcesses of
patients who are not on antibiotics , or inability to

recover pathogens seen on gram stain 1in cases of

presumed anaerobic infections , suggests inadequate
anaercbic transport media . delay in appropriate
refrigeration of specimens in transit , or use of

inadequate teéhniques for isolating anaerobes
* JTdentification of 1sclates :-—

Branchman ,(1981), reported that eticlogic
diagnosis cannot be made with certainty in many cases
because of defficulty in determination of the causative
agents . The majority of cases today for which the
cause 1s known involve gram-negative aerobic bacilli
The expansion of the list of possible microbial
pathogens for hospitalized patients has made it more
difficult for both microbiclogest and clinician to deal

effectively with infection



Effective handling of such problems requires the
laboratory staff to keep up with steadily unfolding
nanorama of organisme important in creo=s-infection and
to implement and maintain culture and other technigues
that will bring these to light. When organisms are to
be identified completely , it is important that
standard <c¢riteria and nomenclature be consistently
applied

Even more important , incomplete or incorrect
identification of organisms may obscure real problems
and make retrospective epidemiologic investigation
impossible . For example , a report of "Klebsiella-
Entercbacter group " fails to distinguish between two
organisms { Klebsiella and Enterobacter) that have
different epidemiologic patterns. of infectioen within
hospital f Schaberg et al. , 1976 )

Laboratories should maintain the capacity to
identify gram—negative bacilli to the genus level with
at least 95 percent accuracy , and such identification
should be a routire part of latocratory procedure

Investigations of an-'éutbreak of ‘infection may
require isclation and identification of isclates 1in
specimens not onlyf from patients Dbut also from
personnel who might he coionized with cuthreak strains

and from enviromental objects that might be similarly
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contaminated ( Zoldman and Macone ,1980 )

Bartlett , (1974 ) , found that an effective
clinical micichiology laboratory 1is essential to an
effective infection control program , adequate quality

control is essential to the practice of good clinical

microbiclogy . Such & quality program begins with a
comprehensive procedure manual that establiishes
standards for performance , including definition of

acceptable and unacceptable quality of specimens and

specimen containers . permissible delay between
collection and receipt of the specimen in the
laboratory . " and times during which specimen in _the

laboratory are accepted for processing

The action to be taken by workers when the
specimens arend.inaccord with these standard;also must
be definéd . These standards should be commuAicated to
clinicians and nurses as well as to laboratory
personnel . The periodic evaluation of skilis of all
workers including evening , night and weekend
worhers, shoulﬁ be included in ths progcam
- Such ¢ péeudobreak” must be- éonsidered when

1aborétory culture or strain results co not correlate

"with c¢linical or epidemioclogic findings Maki,lQBO )
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However routine checks on the adequacy of
sterilizer function,  and ‘perindic checks on the
c¢ffectiveness of disinfection of certain equipment that

directly contacts tissues cothar than skin may  help to

prevent iufecilouns irom these sources (McGown ,1981).
** ANTIBIOTICS SUSCEPTIBILITY TESTING

A standeriged method of antimicrobial
susceptibility testing subject to quality control
evaluation 1is essential in any clinical microbiology
laboratery and is equally critical to infection control
studies . To investigate whether strains in the

[}

cluster are common or different , the usual practice
is to examine results of biochemical tests and the
pattern of susceptibility to antimicrobial agentS -
{Schaberg et al., 1979).

Clinical failures were common when antibiotics were
used for treatment of infections caused by resistant
bactciria. Since bacteria could be isolated from site of
infectidn_, it becomes feasible to test thése'bacterial
isclates for their susceptibility against the

available antibiotics and thus attempt to select the

most appropriate antibiotics | Lo&eless ., 1986 )



The Kirby-Bauer single-disc-diffusion mgthod or @n
cqu.valent test system is‘uéed in many laboratories for
routine testing of antimicrobial susceptibility of
bacteria (Jones , 1982).

The advantage of disc diffusion system are its
relative reproducibility and the ease with which large
numbers of antimicrobial agents may be tested
Difficulty arises with some bacteria that produce
indistinct zones of inhibition

In addition , aminoglycoside antibioctics do not
produce reliable regression lines for the determination

of susceptibility (Wartz , 1973 )

* ¥ Selection of strains testing :-

For example ., . the request for testing of
sﬁsceptibility should be carefully evaluated when the
organisms isolated are endogenocus flora preéent at
sites in which they are not normally pathogens.
Similarly , the testing of organisms from mixed culture
should bhe avoided ir most ~eases because of the unclear
role of the various isolates ( Bartlett , 1974 ).

Laboratories must include testing methods that will
rapidly and accurately detect _the presence of sﬁéh
resistant strains , methods required vary firom tho=e
routinely’émployed , and involQed extensive quality -~



contrel evaluation to ensure precision {Ishida et

al., 1982 )

**x Selection of drugs tor routine and special testing

National committee for clinical laboratory
standards, (1684 ), reported that ,in general only one
drug of a particular class of antibiotics need Dbe
tested , since the result will pertain to all members
of that class . The chosen agents should reflect both
common usage practices of physician in the hospital and
th spectrum of pathogens that are fregquently
encountered . Similarly, certain antimcrobial for which
the hospital wishes tc control usage may be tested Dbut
not reported routinely or tested only after
consultation ( Kunin , 1981 )

Different groubs of antimicrobials often used for
gram-negative and gram—-positive aerobic organisms.
Drugs-included in each panel should be periodically
evaluated and updated

The epidemiolcegic velile of susceptikility patterns
may be enhanced by inclusion of certain antibiotics
that are not in routine clinical use . Such additional
fnformation can also proyidé valuable tawcnomic and

guality control irformation ( Goldmann, 1980 ).
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Anaerobic organism combines with aerobe , each
providing factors that promote the grﬁwth df the other
bacteria ( Brook et al. , 1084 )

The more resistant organism may Gl procduce
substances that inhibit the activity of antibiotics on
the sensilive organism ( Thadepalli et al. , 1977 )

The use of drug combinations may alter the
antimicrobial activity in vitro . Combination may be
antagonistic , indifferent , or synergestic in their
effect on hacteria (Loveless , 1986 )

Cosistant and accurate identification of organisms
over time is necessary for susceptibility data- to be
useful forrclinical and epidemiologic purposes

In addition . errors in performance of
susceptibility tests may result in information that is
misleading about diagnosis and/or therapy . To minimize
this possiblity , most antibiotics discs should be
stored at 4 ¢ to 8 ¢ and discs containing syﬁﬁﬁiic
penicillins and cephalosporins , required storagé at -
20 ¢ . Susceptibility tests depend oh correct
incubation temperatures , these should Dbe checked

routinely during the weak ( McGown et al. , 1986 )

a1



When attempting to select the approach antibiotic or
combination of antibic.o.ce . the physician must téke
into the account the source , location . and severity
of infection

Finally . knowledge of the pharmacokinetics and
distribution of the specific antibioctic will affect the
choice of antibintic and appropriate dose.

Only this comperhensive , multifactor analysis will
lead . to the correct antibiotic choice and consistently
produce a favourable clinical outcome for the patient

with infection (Loveless , 1988 )



POSTOPERATIVE WOUND INFECTION
" CONTRCL PROGRAMS

In the theatre
A . Operating room personnel
1- Surgeons

Hummel , { 1976 ) . showed that surgeons who are
carriers may continue to operate the practice safely
provided ihal they take the necessary
extraprecautions such as
— ESecrubbing with sutiable degerming agents
— Prequent changing ¢f clothing and laundering
— Compulsive and thQrough hand washing between contacts
and treatments
~ Double masking
— Inhibiting the nasal microbial flora precperatively
by sprays or nasal ointments before operatingk.
~ Prompt changing of gloves during operations.

- The use of non toucﬁ technique.

Letts and Doermer , (1983 ) ,stated that the
purpose of surgical face—maék is , by filtration ., to
stop particleé emitted from nose and mouth during
respiration , talking , and Sneezing from gettihé info
the ropen surgical wouéd or the operating room

environment
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Disposqple mazk~ are popular because o¢of their
convenience and the elimination of troublesome laundry
problems ,and it is recommended that a fresh mask for
each case ( Humme 1 ,1976 )

One way to decrease bacterial escape from behind

the masks is by decreasing the amount of conversations
in the operating room and using c¢f the hand signals.
Another way 1s to wear the mask under a hood that
completely over the sides and bottom of the nose (Letts
and Doermer , 1983 ).
Protective foot coverin, should be worn in the
operating room area to prevent transmittion of bacteria
from shoes . and not worn cutside the operating area (
Humnel , 1976 )

Grimmond ,( 1981) . noted that the aim of scrubbing
is to remove transient bacteria and to reduce the
resident flora . Soap is useful in removing the grease,
dirt and transient bacteria ; Liquid soap or detergent

preparations are found to be more effective than

antiseptic bar scaps . Effective agente to reduce the
‘resident flora include 70 % alcohol . ‘providone -
iodine , hexachlorophenre and chlorhexaidine . It shéuld
.be remembered thét germicides of skin are most

effective ouly when fat have first been entirely

removed



Walter and Israel, (1984) stated that prolonged
washing: 1is not only unnecessary but 15 indeed harmful
to the skin <f frequently carried out . It has heen
recommended that 2 to 3 minutes scrubbing with carful
attentiorn to the nails , before the first operation ,
and 2 to 3 minutes without a brush Dbefore the
subsequent operations of a list should be an adequate
routine for a surgeon

Beck , (1981) ., stated that gowns and drapes are
employed to separate sterile from non-sterile areas
Hummel ( 1976 )} noted that several varieties of
disposable gowns which are satisfactory impermeable are
now available

Moylan et al., (1987 ) reported that the incidence
of developing a wound infection was 2.5 times higher
with a cotton system than with ardisposable system .
The results demonstrated not only significant reduction
in wound infection rates but also major cost ‘saving
when a disposable gown and draps system was used in the
¢cperating room

The majority of gloves currently iﬁ use are now
disposable , but reusable gloves are spill_available
Al]. gloves are'_packed with the cuffrturned back so
that they can be handled by the exposec part of the

inside of the glove wet hands will not s’ip into the



glove , therefore the hands are usually dried either
with a sterile towel or air dried before gloving .Any
powder on the rubber gloves showed be removed e.g. by a
stenle wet towel (Bummel , 1976)

rutsep ,( 1979 ) , noted that wearing gioves on the
appearance of wvisible tear or punctured ones during
operation, the gloves must be removed and replaced with
new gloves after washing hands with antiseptic
detergent and a fresh gown must also be put on because

sleeves become contaminated on changing gloves.

2 — Patients

Mears. . , (1975 ) , stated that 1in addition fo
optimizing the general condition of an individual
patient and minimizing the amount of preoperative and
intraoperative time as much as c¢linical circumstances
permit , the risk of postoperative wound infection éan
be reduced meaningfully by such measures as having the
patient shower with hexachlorophene the night Dbefore
surgery , using depilatory cream for removal of hair ,
and when the gastrointestinal tract is to be entered ,
use Loth mecﬁanical bowel prep for reduction of
intestinal fecal content and the oral  non . absorbable
antibioctics combination of erythromycin Iase and

neomycin to reduce the quanti.y of intestinal bacteria.
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Grimmond , (1981) , showed that  preoperative
exoposure to hospital envircnment should be miniﬁized
{less than 24 hours) and antimicrobials 1f required

preoperatively should be given for limited pericds o

avold selection o! resistant sStrains

Laufman and Winkelman , (19767}, reported that
patient's bed clothes and blankets should not be
allowed to enter into theatre and the patient should be
transfered from the ward by cart and then transfered
from the ward cart to the operating theatre cart ., and
the ward cart should not be allowed tc enter inside the
theatre because it may carry ward organisms along with
its wheels

Alexander et al.,( 1985} , reported that
satisfactory reduction of skin bacteria has been
encountered with the use of one - minute preparation of
70 % alcohal or 2 % iodine in 90 % alcohol solution
without a perior of soap or detergent rubbing (unless
there is a gross dirt in the operative area ) . They
also reported that , the major advantage of using this
one-minute skin preparation obvious plus the use of
antimicrobial adhesive drapes makes a clean wound
infection rate 1.3 perceht and an over all infection

rate of 2.5 percent
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3 - Some surgical technigues
a— Draining
Drain should be obviously left in place
until they have served their purpose . The length of
time Wlii vary considerably , but generalty , the drain

should be removed when drainage has become small in

amount ( Postlethwait . 1981 )
b- Suturing
Tobin , ( 1984 ), reported that ,tapes

are the skin closure of choice fox clean contaminated

wounds . Stillman et al., (1984 1},
reported that ., the use of skin tapes should be the.
preferred method for wound closure , and it was found

that while wound dressing is required for silk sutured

wounds , it is unnecessary in tapped wounds

4 — Instruments:

The surgical instruments should be
adequately sterilised . Autoclaving is the most
preferred method for sterilimation of instruments

The great superiority of moist heat over hot air as

a sterilizer is because it kills more rapidiy and at a

far lower temperature than dry heat , penetrates much
better , and produces a negative pressure and brings
more stzam to the same site {(Walter and Irrael , 1984).



Chemical sterilization of surgical instruments can

not relied on, and shoula be abolished

5 - Air in the theatre :
Most operating rooms are

ventillated by air drawn from out doors. The incoming

air must be filtered and distributed in the proper way,
and a guantity of air proportional tc that introduced
must be exhausted to maintain a slight positive
pressure within a room with closed doors (Laufman and
Winkelnan , 1976 ). Ventillation with about 25 changes
per hour probably creats a Dbetter mixing of éir;
{Anderson et al. , 1983 )

Cleaning of operating room in the proper wWay is
very important to decrease the incidence of wound
contamination- .

All surfaces must be dust free , dust particies on these
surfaces rmy be disturbed by air current , or movement
in the room . Therefore , all surfaces must be
thorcughly cleand and then disinfe.ted b,y an
appropriate disinfectant agent . It ié necessary to
remove all foreign and organic materials which may

preserve bacteria and inhibit the antimicrobial action

]

f antiseptic solutions
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In general , : - all surfaces are either
wet mopped, wet vaéuméd , or wiped with a dawp cloth to
avoid creating micreobic —iaden aerosoles.Postoperative
cleaning oI operating rooms should pe carried out after
every case . FachToomand scrub area should be cleaned
daily

In week end ,all the operating room~floors should
be scrubed with floor machine using detergent
disinfectant solution . All walls should bhe cleaned
tharoughly . Wet.vacuumis used for picking up solutions
{Laufman and Winkelman , 1976 )

A large number of agents have been tested as
germicidal solutions, and the non-volatile iodophors,
phenclics , and —-qQuaternary ammonium compounds have
been reported to remain active for days when properly
applied to a suitable surface
The solution should be left on the fléor 5 minutes
before wet — vacuum picked up to act on bacteria (Weber
et al. , 1976)

Walter and 1Israel .( 1984 )} , stated that o
contaminated  room shoﬁfd be disinfected with hot

formaline wvapour.
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In the ward

¥ Isolation of infected patients

Isclation dis an important method of
nrevent ing and contralling nfers*fon  din surgicz!
patients { Polk , 1976 ). In order to prevent spread of

infection to other patients e.g. patients  with
extensive draining wound infections , caused by common
pathogens the infected patients should be isclated . In
some hospitals a special and separte " septic ward "
may be used for patients who require isolation (Walter
and Israel , 1984}

Plek ,( 1976), vrepcrled that non-disposable
articies ( e.g dressing & instruments) should be

cleaned with a disinfectant, wrapped ,and autoclaved

following each.use and before further procegsing

* * Dressing

To avoid transmission of pathogenic organisms and
to decrease times of changing of dressing ., an adhesive
wound irrigation device is designed to facilitate the
care of disbharging, wounds . Westaby and his
colleagues,  (1981), reported that the use of +this
adhesive 1rrigation device has the following advantages

over the conventional dressing
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~ _Each device lasted for 4 to 5 days before change ig
reguired.

—~ It provides a closed system for wound irrigation

~ It reduces the exposure of purulent wounds to the
atmosphere.

-~ This tvpe of dressing is convenient and comfortable.
YP g

**x Measures of ward hygiene.

Walter and 1Israel ,{ 1984 ), stated that it is
recommended to use cotton blankets and changed on the
patients discharg:. or when contaminated with infected
material,;sheets should be changed everyday

Mallison, ( 1976), found that all furnatures of the
ward should be cleaned so frequently that there is no
visible dirt on them . Floor of room should start at
the hack of the room and working foward the door . All
sinks, rtoilets ,and bathrooms should be washed daily
with 1 % phenolic detergent disinfectant solution.

In contaminated rooms , in addition to other
measures the cleaner should wear 3 govwr and mask Iin
all instances when cleaning a contaminating rodm and
should be changed for each room cleaned . Also
sclutions sﬂould be changed and clean clothes should be

nsed for earh room



THE ROLFE OF ANTIBIQTICS IN PROPHYLAXIS

The tcrm "prophylactic antibiotic " implies that
a microorganism 1S attacked by an antibiotic agent
during the period of contamination before infecticn is
already established (Sandusky , 1980).

Kinghton et al., (1986) . reported that the uvse of
prophylactic antibiotics for selected surgical
procedures 1is now accepted as a good surgical practice,
and having adequate antibiotics concentration in the

tissue perior to surgery significantly recuces the rate

of wound infection . The aim of use of prophylactic
antibiotics is to supplement host resistance by
decreasing the number of viable bacteria , allowing

efficient clearance by host defenCes

Riess et al. .( 1984), reported that antibiotics
are valuable in the prevention‘of postoperative wound
infection if the appropriate antibiotic is given in the
proper doses to carefully selected cases at the proper
time Ly tha proper route of administration
| Love, (1985) ,reported that the significance of
their role in defending against anticiputed infection
The critical factor is not only theiantibiotic itself,

but alzo the time of administration which must bhe

within a "decisive period” of three to iour hours after
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incision . Any inhibitor or enhancer of bacterial
growth in a surgical incision must act Aduring this

critical period if it is to be effective.

Burke ,(1981) , reported that preoperative

prophylactic antibiotics are conly indicated where there

is high probability that the patient resistance to
bacterial invasion will not overcome the combined
bacterial and physiologic challenge of the intended
surgical procedure. He also reported that the
antibiotic administration should be stopped as soon as
the probability of bacterial contamination of the wound
is over and the patient has returned té a normal state

of physiology in the immediate postoperative period

Dipiro et al.,(1983), and Nichol , {1985},
demonstrated that in recent YEears published
recommendations for antimicrobial prophylaxis in

surgery have suggested that preoperative antimicrobial
administration with up to 24 hours of postoperative
administration (two to four doses ) was appropriate
for suryical prophyiaxis.

Tcherevenkev et al.; {1986}, shdwed that tissue
defencesare established three hours following bacterial
contamination, and the factors infleuncing the wound
regponse to bacteyia are virtually inoperative after

that time . Therefcore, prophylactic antibiotics are
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effective in supplementing the host defences_ to
overcowe vacteria during this "decisive period" and are
ineffective therealter

Nomikos et al., (1986) ., recommnended the use of
preoperative systemic antibiotic , intraoperative, and

its continuation for no longer than three days. while
Oreskovich et al.,( 1982),and Caplan and Hoyt , (1983},
found that short courses of antibilotics were as
effective as longer courses in prevention of wound
infection,and they recommended the use of prophylactic
antibiotics for one or two days only

Burke, (1981}, recommended to give the dose of
prophylactic antibiotics intravenously with the
beginning of anaesthesia ,and repeat it every itwo to
three hours of operating time , with the final dose

delivered as the patient leaves the recovery room

* * Topical prophylactic antibiotics

Application of prophylactic antibiotics topically
has the advantage of pracucing high wound drug
concentrations, with 16W systemic concentrations, and

thus avoids dose related complications (Tobin , 1984)
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The topical antibiotics should be considered as an

alternative to the use of systemic pfothlactic
antibictics especially when it is desirable to avoid

the latter. and as & complement to thesr uss when

wounas are liable te heavy contamination ( Altemier and

Alexander, 1981}

Pitt et al., ({1982) ,reported that a mixture of
neomycin sulfate ., polymixin B and bacitracin is used
~as a spray (Riko spray) and is effective against a wide
variety of organisms. Topical antibiotics =should be
applied within 3 hours from the time of contamination.

Tobin, (1984 ), reported that both experimental and
clinical studies support the use of topical antibioctics
in contaminated wounds. Zelco and Moore ,(1980),
reported that 10 % povidone—iodine applied once to the
subcutanecus tissue before closure of the wound , was
associated with feduction of the wound infection rate

Lau et al. ,( 1986), reported that with effective
systemic antibiotics , 1 percent topical povidone-—
iedine causes more wound infection in late appendicitis
and it is of no additional benefit in  early

appendicitis and 1t was shown to be cytotoxic .
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* * Gelection of antibiotics
Ronald , (1983), reported that the cepﬁalospdrins
have Dbeen used in many studies with considerable

success. because they have an exellent recov? of
salely, @ wide spectrum of activity and proved eificacy
for prophylaxis in many surgical procedures. He also

reported that cefoza&aline, administered as 1 gm. dose
precoperatively and as one or two doses postoperatively
at 6 hour intervals, is the agent of choice in many
clean and clean contaminated surgical procedures

These advanced spectrum cephalosporins are
attractive choices for prophylaxis and therapy covering
the maximum number of pathogens that cause surgical
wound infecticn (Centers for Disease Control CDC
surveilllance summarieses, 1983)

Jones et al.,(1987), confirmed that cefotaxime in
single 1 gm dose-was superior in preventing infectious
morbidity and side effects and reduced hospital drug
costs compared directly with multidose regimens cof
cefazolin or cefoxitin . For colorectal resection ,
multiple doses of cephalosporins  appear equally
effective . administered to a mawimum of 24 hours

pestaseratively.
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Roland et al. ,(1986), demonestrated that a single
preoperative‘intravenous infusion of metronedacole 1in
combination with ampicillin or doxycyclin is a simple
and effective prophylactic vegimen in colnrectal
surgeyy directed against anaeroplc as well as aerobic

bacteria . During last two years , cur standard

antibiotic regimen has been a single intravenous
preoperative dose of latamoxef which we showed
significantly better than our previous standard
cephaloridine

Ausobsky. ( 1983), and Sauven et al.,( 1986 ),
reported that a single dose of latmoxef at induction of
anaesthesia provides better prophylaxis against
abdominal wound infection than peritoneal and parietal
tetracycline lavage.

Senior and Steigrad,!({ 1986 ) , reported that
cefoxitin is a semisynthetic cephamyéin antibiotic .It
is active against the c¢linically important gram-

negative facultative bacteria except pseudomonas and

many Entercbacter species as well as clinically
important anaerobilc organisms such as Bacteroides
fragilis , it is inactive in vitrc against most
ehterococca . Cephradine 1s a | semisynthetic

-cephalosporin antibiotic



Its range of activity is similar to that of
cefoxitin excent ti.at cephradin hastho activity against
anaercbes , especially Bacteriodesfragilis. Tenidazel 1S
a mitronidaznle drevative that 1s claime? to be more
pactericidal against B. tragilis

Gould and Wise ,( 1985 ), reported that the

antibiotics with activity against Pseudomonas include

penicillins such as carbenicillin ., ticarcillin,
azlocillin, mezlocillins and piperacillin

aminoglycosides such as gentamicin ,tobramycin,
netilmicin and amikacin, and the newly developed

third gneration cephalosporins such as ceftaéidime .
cefsulodin and cefoperazone.

Bradiey et al.,( 1985 ), reported that methicillin-
resistant staphylococcus aureus is resistant alsc to
penicillin, erythromycin ,tetracyclines ,sulphonamides,
trimethéprims and gentamycin, but it is suceptible to

vancomycin ,rifampicin and fusidic acid

» * Antibiotic use and antibicotic resistance
Evidence from a number cof studies sugcest that the
proportion of bacteria resistant to a given antibiotic

may increase as use of the drug 1ncireases



Many individuals have felt that a policy of
restricting the use of the newest and most broadly
active antibiotice would minimize the development of

resistance t~ those drugs and hence prolong their
userul lire span { Vavis, 1v8d)
McGown, (1983),summarised seven types of evidence

linking antimicrcbial use in the Thpspital and
antimicrobial resistance in hospital bacteria

1- Antimicrobial resistance is more prevalent ameng
bacteria causing infection in the nosocomial setting.

2 — Patients infected with resistant outbreak strains
are more likely to have received previcus antibiotic
therapy.

3 ~ Changes in antimicrobial use may lead to parallel

changes in the prevalence of resistance to that

antibiotic
4 - Area of most intense antibiotic use within the
hospital generally had the highest prevelance of

antibiotic resistance .
5 -~ Increased duration of exposure to antibioctics in
the  hospital generally increase the liklthood of

colonization of infection with resistant crjanisms.
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6 - The higher the dose of antibiotic given, the

-

greater the liklihood of superinfection or colonization
with resistant bacteria

7 -~ The antihintrc therapy prodv~<s marked effects on
tne nosts endogéencus flora and  eXeris selecti&e

pressure in favoeur ¢f resistant organisms.

Sandusky , 19807}, stated that prophylactic
antibictics are not substitute for careful surgical
technique. They <can be used effectively only as an
adjunct to adequote surgery, and they are not an option
‘that permits . lower standards of housekeeping

antiseptics or asepsis
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MATERIALS AND METHODS

The subject of this study were the patienis in
surgical departments of Benha University Hospital were
ineluded in the etudy during the period from Novembex
1987 to the end of apsis #9686, Fn this period,patients

AN &5 FiRgisel operationsy In Generdl Surgers

Urology and Orthopedic.

{

All cases were observed Jor posLoperatzve wounﬂ

sepsis; wounds that developed sepsis were submitteé

for full bacterioiogical examination,

Alsc nasal swabs from doctors, nurses and vorkers
who were in close contact with the infected cases were
obtained and examined, Broth moisted swabs from an=
terjior nares of th?\patients. and sites of incisions

from skin of patients, were clutured and examined.,

Specimens from bed lenin , surgical dressing and
disinfecﬁants used in different wards were collected

and bactériologicélly examined, Nutrient agar plates



History of each investigated patient was recorded for :

Name Age
Sex Date of admission
Date of operation, Type of operation

Time of development of postoperative infection,

Using of prophylactic antibiotics,

For every case, 2 samples from the exudate were
taken by using a sterile cotton awab for aerobic cul-
tivation and anaerobic swab for anaerobic cultivation,
The anaerobic sample was moisted in Thioglycollate
broth and transported to the laboratory, The aerobic
swab was cultivated on ordinary aerobic culture media
(nutrient agar, blood agar. MacConkey's agar), incuba=-
ted at 37°C for 24 - 48 hours.anaerobic swab was ine-
oculated on anaerobic culture media (Wilkins Chalgren

Anaerobe Agar - M 619 (oxoid) .

*%%* Wilkins Chalgren Anaerobe Agar (M 619) :-

This medium is recommended for general growth of
anaerobes and for antimicrobial susceptibility test-
ing. It allowed more consistent growth of anaerocbics

than Schaedler., (Eley et al,, 1982).
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Formula :—

{Grams per liter)

Tryptone 10.0
G2latine peptone 10,0
yeast extract 5.0
Dextrose 1.0
Sodium coloride 5.0
L . Arginine 1.0
Sodium pyruvate . 7 1.0
Menadione 0.0005
Haemin : 0.005
Agar 10.0

pH 7.1 + 0.02

This is a preparation' of non selective anaerobic
cﬁlture media for all anaerobes

21.5 grams of wilkins - chalgren, AnaeroberAgar was
suspended in 500 ml . of distilled water, dissolved
completely by boiling . then strilized by autoclaving
at 121 ¢ for 15 minutes , tﬁen cooled to 50 ¢. 25 mi
defibrinated blood was then addedaseptically , mixed
gentely aﬁd pdured into sterile petridishes . We used
for incubatioﬁ anaerobically“Oxoid anaerobic system
which consists of gas generating kit ,Anaerobic

catalyst and anaerobic indicator
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x% TPochnique of anacrobic cultivation 3=

- The specimen waa inoculated on freshly prepared
Wilkins Chalgren Anaerobic Agar media.

- The plates was incubated in the anaerchic jar .

- The apaerobic catalyst were clipped to the
underside of anaerobic jar, a strip of anaerocbic

' . f
indicator was placed in the anaerobic jay in srdar

‘ 1
to check the correct anaerobic condition Ly ckang;ng

10 ANJ00T 00 DA 0 VOLGG AOMAAAR i ==

which is suitable for growth of most anaerobic o&gann

isms, 10 ml water was added to the sachet of gas
generating kit, stood upright in the anaerobid_jar
and the lid was closed.

- The period of anaerobic incubation waé 48 hours
at 37 °C and the plates were examined after this
period then if there was no growth, it was coniinued
up to 5 days before plates were discarded, because
up to 20 % of non~sporing anaerobes require prolonged

incubation under unbroken anaerobic condition. .

- Confirmatory tests on isolates were done and the



¥% Bacteriological Exaeminatieon oo aerobic and anaerobic

Any  growth of discrete colonies were prepared on

the appropriats aeyobhioc o anzevehic pedia for furth-»

1-  The Lacterial orowth was identifisd by colonial
moypholgy &g =1Te | fhape . presence of pigments
haemrlvais on bleood agar . and lactose fermentatilon on
s medla.

2- Films were prepared and stained with Gram—cstain

a1id  ewamined microscopically
9. Tioachemical tests Tfor complete identification of
the ilgolated  oyganisms wers pertormed  according to
Cruicishank . (1975)
* Suogory formentation test

Different types of sugars were used | glucose ,
iactaos maltose , mannite and sucrose . The sugar
media were incubated at 37 ¢ for 24 - 48 hours . After
ipcubation L the media were wramined for presence of a
colony change (indicating acid y,and for gas- formation

11: the Durham's tubss



- Coagulase test
1t was done by 2 methnds Lo determine the ﬁathbgénicity

of the isolated staphylacocci.

a~ Slide method
The slide was devided into two sections . A drop of
normal saline was placed on each section , oOne or two
colonies from agar plate of the tested strain were
emulsified in the saline on both sides

to make smooth suspension . Adrop of undiluted human
citrated plasma wWas added and stirred gently with a
wire and a drop of sterile saline was added to the
other gide . - Clumping facfor  were identified
by detection of clumping within 15 geconds , while no

clumping in the other drop which serves as a control

b - Tube method
One mlL of 1/10 diluted citrated human plasma was placed
in each cf small Wasserman tubes . 0.1 ml . of an .18~
24 hours of staphylococci broth culture was added to
all tubes .The tubes were incubated at 37 °c and
examined for coagulation 1 ,3 ,6 hours later . The

cocrsersion of plasma into gel was geen on  tilting the

tuhes on horizontal position
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This reads positive result, the negative results were
left at room temperature cover night and 2zxamined
Control tests of known coagulase positive and coagulase

negative cultures were set up with each hatch of tests.

~ Methyl red

Glucoge - phosphate ~ peptons medium wag prepared ,

jnoculated from a ycung peptone culture . incubated at
37 %« for 48 hours . 5 drops of methyl red reagent . was
added . A bright red colour appeared immediately

jndicating pesitive resuilt

- Voges proskauer test

Gilucose - phosphate - peptone medium was prepared

ijnoculated , incubated , for 48 hours at 37°¢ . 1ml of
40 %potassium hydroxide and 3ml of 5% «— naphthol
in absolute ethancl , was added (Barritt's method )

Positive result was indicated by the development of

pink colour in 2 - 5 minutes

—~ Citrate utilization test
A tube of keoger's citrate medium was prepared
inccuiated and incuhated for 96 Thours  at 37¢c,

development of turbidity indicated positive result_.zﬂe



vzed Simmon's citrate medium whichwas a modification  of
koser's medium with agar and an indicater added
positive result was indicated by changing colour and

there was streak of growth

— Gelatin ligquefaction test

Nutrient gelatin medium was prepared, incculated
by stab culture from an agar slope culture , after
incubation at 37 ‘¢, testing for
liquéfaction at intervals Dby removing the nutrient

gelatin culture from the incubatoy ,holding them at 4 ¢

for 30 minutes before reading the results

— Indol test
An indel test medium was prepared , inoculated
ond incubated at 37°c for 48 -96 hours . 2dops ofzylolgcEml of
kovac's reagent was added,after shaking gently a red
colour ring appeared immediately indicating positive

results

- Oxidase test

IansPerformed by plate method ,culture was made on
nutrient agar plate . A freshly vrepared 1 % solution
cf tetramethyl —p- phenylens diamine dihydrochleride

waz poured on tc the plate so as to cover 1ts  whole



surface and then decanted . Colonies developed dark

purplé colour within 5 - 10 seconds indicating a

positive result

—- yrease proaguction test

2 christengen's medium Slope Was prepared
inoculated over the entire slope surface and incubated
at 37 «c¢. ExaminationWas done after 4 hours and after

over night incubation, purpie pink colour indicated

positive result.

- Catalase test
Done by adding 1 ml. af 3 % Ha®z solution to the

growth on slant , gas evolved indicated pesitive result,

4 — Motility test : by hanging drcp preparation
A ring of metal dipped 1in petroleum Jjelly was
cutlined on the cover . a drop of suspension
containing organisms to be examined was put’ in the
centre of the cover
The elide was inverted over the coverslip .
pressed and quickly ‘turned round the slide so the
coverslip was upper most , examined undsr microscope by

low and high pdwer
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It was essential to distinguish between true
melility, where the organisms'changed 1ts position iu
the field and Brownian movemrent which was an

ozcillatory movement of all mmall bhodies 1 whether

living or not) suspended in tluid
** TYPES OF ISCLATED ORGANISMS.

A -~ Btaphylococcei

Microscopic examination revealed Gram + ve cocci

non sporing ., clusturs, in palirs , 1n short chains or in
irregular, singly ( cluslurs arrangement is the most
characteristic ) , it was facultative anaerobe

Organisms grew well on nutrient agar , bicod agar
colonies were usually opaque ,circular . smooth  and
entire with golden yellow , white or pale cclour .0On
MacConkey's were pinkish and very small to normal

size. The pathogenic staphylococci were coagulase-

positive

-7



B - Gram-negative organisms
Microscopie examination vrevealed gram negative
rods. nculture on MacConkey's media ,lactose fermenting
~rganisms ( pink colonjes ' develoned | were identified
by Thelr termentative FCLIVITY on sugars  with

production of acid and gas for all strains .(E.coli

strains were identifed by indol test positive , methyl

red positive , wvoges proskauer's test negative
citrate test negative , while Kiehsiella strains were
identified by indol test negative , methyl red test

negative , v.p.test positive . citrate test positive
If non-lactose fermenting organisms (pale colonies )
developed on culture on MacCorkey's media , further
identification tests were done Proteus strains cultured
on nutrient agar ,blood agar , revealed fishy smell ,
swarming growth ureacss test was the most important
confirmatory test

Pseudomonas pyocyanéa strains revealed blue grean
pigment colouring the colonies and surrounding media
intensive on culturing on nutrient agar or bloocd agar
Midase test was the most important confirmatory test .,
only most strains of Pseudomones were strict aercobes ,

cother orgainsms are facultative anaerches



C —~ Bacterioides

They were idertified by growing stfictiy anaercbic
growth . By microscopic examinatien it was dJram-
negative bhacilli non-sporing and highly rpl=omorphic,
some  of them revealed p-heomclysis on Liood agar and

hicchemical reactions were variable

Y+ Antibilogram Fattern
Antibiotic sensitivity test for each isoclated
aerobic and anaerokic pathogenic strains were tested by

using disc diffusion method as following

1 - A colony of isolated organism to be investigated
was gentely touched with a sterile loop , transferred
to test tube containing 5 m! . broth then incubated for
2 - 5 hours untill <cloudness was observed equal to
standard pfepared as follow
0.5 ml of 0.048 molar barium c¢hloride ( 11.7 gm of
baruim chloride / litre ) added to 99.5 ml of 036N HS0,
This density standard was in a tube of the same size as
the culture tube ,this opacity was nealy COI'L’QS?OHAS to10%
- 10% cell/ ml
2— A sterile cotter. swab was dinped into the adjusted
turbidity tube , then inoculated on surface of-Muller

Hinton agar by repeated streaks or the whole of a gar
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sur face . turning the disk aL 60 each time to ensure
the uniform 1noonlation
3 - The antibictic discs were carefully despended with
a sterile Tforceps to the agar swurface , it was arranged
in :chnlapaft toayoki overlapping of inhibition zones
Then the plate was inverted and incubated

after 1% minute at 37 °c for 18 - 24 hours

4 - The previcus procedure was dcne anaerobically for
the anaercbic organisms by using Wilkins~€halgren
Anaerobic Agar culture media
5- By using drawing templates , the diameter in mm.of

the «complete growth inhibition zone including the

rn

diameter o dize  ditself were carefully measured and

recorded
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The

different antibhiotics

concentrations were

™ ~
* Poy

Berobic

ieniated crgan:
AMIKIN
AMPICILLIN
AMOXICILLIN
ERYTHROMYCIN
GENTAMICIN
CHEFHALCRIDINE
PENICILLIN G
STREPTOMYCIN
TETRA&YCLIN
TOBRAMYCIN

CHLOFAMFHENICCL
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For anaerobic isclated organisme

PENICILLIN G 2 units

— ERYIHRUMYCLN 1% ug

— NEOMYCIN 1000 ug

— KANAMYCIN 1000 ug

~ COLISTIN 10 ug

— RIFAMPICIN 15 ug
~ METRONIDAZOL 5 ug
— CHLORAMFHENICOL 30 ug
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