


- RESULTS
Trom 919 patients admitted at General DSurgevy,
Orthopedic and Urclogy depariments of Benha University
hospital , 82 cases developed postoperative wound
infection during the peried from Nevember 1987 to April
1988. |
Table (1) shows that the overall incidence of
postoperative wound 1nfection was (10.1%) .

Table (2) shows the distribution of postoperative

wounad seps13 among  the different studied
departments ,the highezt incidence Wwas 1in Uroiogy
department (12%) while the least was 1in General
Surgery department {8.8%) and 1t was (10.5%) at

Orthopedic department, (see fig.l)

Table (3} shows the relation between the
postoperative wound 1nfection and the age of the
patients ,the highest 1ncidence was (18.7%) amcng the
old age patients above 60 years o¢ld , the least
incidence was (7.3%) among young <yde beiow 16 ye&rs oid
and it was (9.5%) among middle ages patients between 16-
60 years old , {see fig. 2}

Table (4} <shows that in male patients,
postoperative wound infsction rate was {(12.9%) but the

rate in female patients was (4.1%)



The preoperative hespitalization period in relation
to the incidence of peatopsrative wound éepsis'is shown
in table (5) , the highest incidence was in period more
thas ™ hours (1B%),  E2C ‘he least was 1n poilod 1657
than 72 hours (6%) ,{(cee fig. 3.

Table (6) ghows the relation between the type of

weund and the incidence of postoperative infection
the highest was (21%) with dirty wounds, while the
least was with clean wounds (1.3%}. It was wvariable
with clean-contaminated wounds (6%) and contaminated
wornds (11%) , (see fig. 4?

Table (7) shows time of develcpment of postoperative
wound sepesis, in relaticn to the incidence of sepsis
1t developed sepsis within 48 hours in (58.5%) of
postoperative wound sepsis patients anéd more than 48
hours in (41.5%).

Table (8) shows the relation between administration
of prophylactic antibictics and development of
postoperative wound sepsis. It was (2.3%) in patientswho
receijved prophylactic antiblotics within 24 hours
postoperatively ,(10.8%) in patients who received
antibiotics more than 24 hours postoperatively and

(12 4%) in patients who had not ceceived antibiotics



TABLE (1)

Incidence of postoperative wound infection during the period

between November 1987 and aprii 1988 .

| TotalNo. of patients

No. of postoperative
wound infections

percentage

I
|
|

818 82 18.1 %

TABLE (2)
Incidence of postoperative wound infection in different surgical
departments :

Dept. Tcntal_No. of No. of pqstope‘r‘ative y
patient wound infections

| General 479 42 8.8
| Surgery L

Urology 169 22 13.0
i Orthopedic 171 | 18 10.5
{

——
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TABLE (3)

Incidence of postoperative wound infection in relation to ‘age:

% postoperative
i Total W.l.cases percentage
i_ Ty 5 I Aj
[RFERYGL CI.BC l laf ‘ 0.
less than 1lbys . 3 7.3%
Middle age . .
bhetweenl6-60us . ble 53 9.5%
0ld age ]
more than 60ys. 75 14 1B.7%4
TABLE 4)

Incidence of postaperative wound infection in relation to sex :

ostoperati
Total %'Sl_ffse: e percentage
Male 543 71 12.9%

Female 270 il 4.1%




TABLE (5)

Incidence of

postoperative wound  infection in relation to
preoperative haospitalization period .
\ Hospitalization Total | Postoperative },
period . W.I. cases ’
Less than 72 hrs. 551 33 B
More than 72 hrs. ck8 48 18

TABLE (b)

Incidence of postoperative wound

af wounds .

infection in relation to types

Type of Postoperative .
wound Total W.I. cases %
Clean 150 c 1.3
Clean- s "
Contaminated ige i b.J
Contaminated 335 37 11.0
Dirty 152 3c 2l.t

B



TABLE (7)

Time of development of infectivn in postoperative wound spesis

cases @
Total No. of | No. of sepsis No. of sepsis
| Sepsis. ‘developed less A developed more %
than 48 hrs. than 48 " hrs.
g2 48 58.5 34 41,5




TABLE (8)

The relation between admninistration of prophylactic
and development of postoperative wound sepsis.

antibiotics

Administratio,
of propivylactic
antibiotics

pa. of

patiznts

D Mo, of patierts

davel~
omed postopsrative
infection

- patiznts had
mot rmacaived

antabiotics

283

- patients
received
antibiotics
within 24 hrs.
postooarativaly

jay ]

- patients
recaivac
antibiotics
after 24 mrs.

postoparatively

A7

44

Total

22
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** Micrcorganisme isolated from woundﬁsepsis

Takhle (9) shows that among g2 cages of
postoperative wound infectlons there were 93 czses with
single infecticn and 29 cases wWith mixed infections.
The table shows daistribution of single and mixed wound
infections among the different departments studied

Table (10) showsﬁha_t the frequemyoff coagulase - negative
staphylecocci was (17.1%) , and coagulase-positive was
(£9.8%)

Tahle (11) shows that Staphyloccccal infection  aad
the nighest rate (43 .9%) ,Peendomonas  pyocyanea
incidence was (232.2%), followed by E.coli  (17.1%},

=
sy

)

Proteus specles (14.6%) ,Streptocooccus faegcal ,
Klebsiella asrogenes (12.2%) for bhoth, Citrobacter
{(7.3%) ,Anaercbic streptococci (1.2%) and Bacteroides
fragilis (2.4%) ,(see fig. 5)

Table (1i2) =shows that Staphylecocci ,Proteus,
Klebsiella . E.coli and Pseudomonas constitute the
major microcrgsnisms in postoperative  wound infestion
in General Surgery de#artmeﬂt at  PBenha Unilversity

Hospital , followed by Strepto cocous faecalls and

Citrobacter . Anaerchic Strepltococcus wWas Present in

U}

ane case arnd Hateroides a'so wWas preseﬁt in tvr ocags

(gee fTig. ©}.
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TABLE (9

No. of single and mixed colonization in postoperative wound infection
cases in relation to different surgical depts.

Dept. Single Mixed - Total
General 29 13 42
Surgery
Urology 10 12 2c
Orthopedic i4 4 18
Total 53 23 82

—BG—




TABLE (10)

No. of coagulase +ve and coagulase -ve strains nf Staphylococei
relation to single and mixed wound infections .

Coagulase +ve

Coagulase -ve

in

Total
Single infection 53 5 9
Mixed infections 29 9 13
Total a2 14 (17.1%4) 2e (26.8%)
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postoperative wound infection cases .

TABLE. (11)

Types of isolated organizms ,No. of strains and their incidence in

!

| Organism Totat no. of strains ll“;;fz:;‘i;s

Staphylocacci 36 43.9 %
Streptococcus faecalis 10 12.2 %

E . coli 14 7.1 %
Pseudomonas pyocyanea 19 23.2 4
Kiehsielia aerogenes 10 ic.e
Citrobacter 6 7.3 %
Proteus species 12 14.6 %
Bacteroides fragilis 2 ‘24 %

An. Strept. 1 1.2 4

i i
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TABLE (12)

Organisms isolated from postoperative wound sepsis in (42) cases in
General Surgery department .

‘{ (jrganism Numbe, of cases | Percentage l
Staphylococci b | 4.2 % E
Gtreptococcus faecalis e 4.8 % :

| E . coli 5 12 % |
Pseudomonas pyocyanea 4 9.8 % i
Kiebsieila aerogenes 4 9.5 %
Citrobacter 3 71 4
Proteus species A 2 %
Staph.+ Proteus 3 71 %

Staph .+Klebsiella ‘ 5 I V= 4 '

Staph.+Strept. faccalis | 1 24 7% '
E. coli+Strept. faecalis 2 48 %
Staph.+Anaerobic streptococci 1 24 %
Pseudomonas + 2 4.8 %

i Bacteriodes fragilis ! |




TABLE (13)
Organisms isolated from postoperative wound infections in (22)
gaszes in Unology department. '

;
| QJrganisms No. of cases Percentage
E. coli 4 18.2%

Citrobacter 3 13.6%
Pseudomonas pyocyanea 4 18.2%4
Proteus species e 9.1%
Staph. + str. faecalis e 9.1%4
Staph. + E. coli 1 4.5%
Staph.+ pseudomonas 4 18.2%
Staph + proteus e 9.1%

L




TABLE (i4)
Organtsms isolated from postoperative wound infectiors in{18)

gases in Orthepedie department.

1 T 1
. Organisms No. of cases Percentage
- 4
Staphylococei i 8 44.54
Streptocnccus faecalis 1 b6 4
E. coli ; 1 5.6 %
Klehsiella aerogenes 1 hB %
Pseudomonas pyocyanea 3 16 1%
Staph. +str. taecalis 1 5.6 %
Staph. + pseudomonas ‘ c i1, 24
Staph. +str. faecalis 1 5.6 %
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Table (13) shews that Staphyiccocci, Proteus,
Pseudomonas and E.cot1 had the highest rate of
postoperative  wound  sepsig 1n Urclogy department,

follrusd by  Citrvobacter =nd  Streptococcus faecalis.

Tahle (143 shomws that Staphylococci and
Poeudomonas DY GCV e congtitute the ma jor

microcrganisms  in  postopsrative  wound  infecticn  in
Crthopedic department fellowed by Streptococcus

fascalis, E.coil and Klehgiella (see f1g. 83}.

** Microorganisms lsclaned fram  the theaitre and the

surgical wards:

Takle (15) shews the microorganisms 1solated from
nasal carriers amcong ten perscons in  the operation
theatre . Tt als=o shows  the microorganisms on cpen
plates in different parts of the operating theatre
the bactericlogical sampling of inaminate objects
revealed ne growth.

Takle (16) shows the number and types of
microorganisms  i1zolated from surgical persconnel,  and
open piates in dressing vowgand wards,

only staclon gilass  cample from Urology

department reveal.a Pssiddomonas pyocyanea(bnianﬂnqibn,

w9



TABLE (15)

Numhber and types of microorganisms isolated . in the operation
theatre, from personnel ,inaminate objects and air :

Cubiocts No. of No. of | Tuypes of
specimens | specimans organisms
I- Personnel :
- Surgeons 4 3 Rl 1
2- Anaesthetist 2 e ' 33?224,.11
3- Nurses 2 1 Staph. 1
, Staph. 1
4- Workers 2 e Diphteroid 1
II- Inaminate
objects:
- Instruments c - -
- Dressings 2 - o
3- Disinfectants g - "
ill- Air :
————————— Staph,
1- Instruments 1 1 ﬁ"‘”‘f’ac-‘:id
table NELEZETTIR
. ' Stapn.
- Anaesthetic 1 1 Djt:;?lftheroid
table Klebsiells
3- fiutoclave room 1 1 g;?ﬁ:&,;md
Proteus
Micrococci
Stapn.
4~ Dust 1 1 Nigspser“ia
Arthracoid
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Table (1B)

-

No. and types of organisms isolated from different 5i1rgical wards from personnel,
inaminate objects and air of the wards .

? General surgery ward Urclagy ward Orthopadic ward i
! '
- Subjects Na of |Infacted Mo of [Infected Infected i
, SPOCINN | SPecinen QOrganisms | spacinan | specimen Organisms specingn | specinen Crgamems 'r
I-Personnel: E
1-Decters 1 | Stapkh, ! H Stzgh. 1 Siazn |
‘ i
' 2-Nurses 1 1 Klepsiella | | 1 Strept. 1 Stapr i
‘ i
“3-Workers 1 1 Strept. 1 1 Staph, 1 Strapt
¢ ll-Inaminate
i objects:
-Instruments} 1 - - 1 - - - .
‘ 2-Dressings 1 - - 1 - - - -
- 3-Disinfect- 1 - - 1 1 | Pseudomonas - -
ants ,
E
1II-Air;
--------- Steph Stamk
' . Steph Staph
e 11 |y |Denercia | || feeracow Mphtersic
Proteus .msserua ‘ 1 Meisseria
. Micrococci Micrococei
» 2~Patients
! rocom Staph _ Staph Starch
é 1 1 Anthracoid 1 1 Diphteroid 1 Diphteroid
; Klebsiella Anthracoid Neizsaria
Nei=searia Klebzizlls §
!
]
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TABLE (17)
Incidence of organisms isolated from nasal carriers among
theatre and warrds personnel.

!No of , } ‘ No.of
|infection Stapn . | Streptigpecimens
:Hﬁ‘;unﬂéua [
I- Theatre
1. surgeons 3 e - 4
' 2, Anaesthetists I~ 1 1 2
3. Nurses 1 1 - 2
4. Workers c 1 - 2
Il Wards_
1. Doctors 3 3 - 3
2. Nurses 3 1 1 3
3. Workers 3 1 c 3
17 10 4 18
(89.5%) {he.B%) {21%)
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TABLE (18)

The variety ot organisms isolated from the nose and the skin of
postoperative wound sepsis patients .

| | Patients (82) |

iype of organisms — .
Staph.coagulase+ve 3 3.6% 5 6%
Staph.coagulase-ve B 7.3% 10 12%
Streptococci 2 YA 4 4.8%

~ Klebsiella - - c c4x
Proteus 1 1.2% | 1 1.2%
E.coli - - c 247

-103~



Table {17) shows that out of nineteen of personnel,
seventeen w..e nasal carriers (89.5%) (elgnt persons
frem the operating theatre and nine from different
Sulglual warag situdied; .Ten out of the seventeen nasal
carrrers were staphylococcal carriers (52.6%) ,six cof
them were doctors ,two nurses ,two workers , while four
out of the nasal carriers were Streptococcal carriers

]
(219

D\C

) . one  of  them was doctor, one nurse and two

workers.

b

Table (18) shows the varilety of organisms isclated
from nose and skin of 82 postoperative wound sSepsis
patients, 29 ocut of them were skin carriers ;3

of th

O

m were Staphylococeci (coagulase +ve) (6%) , 10
were Staph. (cocagulase ~-ve} {(12%) . 2 were

Klebgsielila, (

a2

.4%) L, 2 were E.coll (2.4%) and cone wWas

Proteus (1.2%) .12 out of postoperative wound Sepsis

patients were nasal carviers . 3 were Staph.
(coagulase +ve) (3.6%) ,6 were Staph. {coagulase -—ve)

(7.2%) .2 were Streptococci (2.4%) and one was Proteus
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** Antibiogram of isclated crganisms:
The antibiotic susceptibility of the isolated
serobic strains to the various used antibiotics is

ahrwn S o tahle (103

Table (20} shows the 1incidence of different
antibictice susceptibility to the i1golated strains.
We demonestrated that Fenicillin G {10 units}

sensitive strains were 2.7 % , Ampicillin (10 ug)
censitive strains were ( 18.7%). The highest effect of
Amikin ( 20 ug) on the isclated strains (86% followed
by Tobramycin (1C0ug) (72%) CGentamycin (10ug) (64.5%
and Cephaloridine (30ug) (50.7%) | (cee fi1g.93.

Table (21) shews the antibiogram of 1isclated
Lnaerobic strains. Bactercides fragilis strains were
only sensitive to Erythromycln (15uqg) ,Metronidazc!l
(5ug) ,Rifampicin (15ug; ,but they were resistant to
Chloramphenicel (30 ug) ,Penicillin G (2 units),
Kanamycin (1000ug) .Neomycin (1000ug) and Colistin
{10ug) . Anaerobic streptoccccus strain was susceptible
to Penicillin G, Erythromycin ,Rifampicin ,Kanamycin,

Meomycin and Chloramphenicaol.
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Table (19)

Incidence of antibiotics susceptibility Lo the isclated organisms :

Tope of Stagh, Staph Strept. | BEionll Citro- | K.sero-| Fseudo—| Proteus
antibiotic | coagtve| coaarve| faecalis bacter | cenes monas
% 2e) {12 {14) &) 1@) (%) {12}
! | | |

Ferniciliin G - - 2y - - - - 1677y

Ammicillin -~ - 5@ 57 - 20y - 32,4/

Arncriciilin - - SRy Ve 167% Y - 333

Ervythrom- _

S by BT ’ Ly QY 4 - 2% - esy
Cephalori-

dire 71y =717 eay 7a.5/ &&.a 7Y &£3.2% 23.3Y
Streptomy -

cin 4.2y 4.5 43 FHVA - 2ey 24.2% 58.27
Gentamyoin = 45,5y 7o 714/ e&7Y Lt 7egy B&&
Tetracycl

117 16.5Y 12,67 2@ - - 19 1.5/ 16.87
Chioranph-
ericol 1m.5 165 3@ === 16,487 1@ is.ey 2=y
Tsbmamysin e TE.LE 7Y SRSy 822Y T Je=N=74 AT
FAmikin 8BS, TETY = 124G 12@Y Y 895 83.3%

i
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TABLE (20)
fintibiogram of isolated strains from postoperative wound infection
cases.

I_ﬁn-tﬂ'ninﬁt: tested suscentible strains percentage |
1. Penicillin G, 4 37% ‘
2.Ampicillin. 20 1B.7%4
3. Amoxicillin. 23 21.5%

4 Erythromycin. 25 2344
5.Cephaluridine. 6o 60.7%
6.5treptomycin . 2o 20.6%
7.Gentamuycin. 69 64.5%
B.Tetracycline. 12 11.2 %
9.Chloramphenicol. 19 17.8%
10.Tobramycin. 77 72k

1L.AmikKin. 9e 86%
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Antibiogram of isolated finaerobic strains .

TABLE (21)

r

Antibiotic tested

|
|

Bacternides fragilis
(2}

lﬁnaerobic strent.
! (1)

Penicillin G

Erythremicin
Kanamycin
Neomycin
Colistin
Rifampicin
Mitronidazol

Chaloramphenicol

5
5
5
S
R
S
S
S
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Antibiogram of isclated strains from pocetoperative wound infection cases .
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DISCUSSION.

The poztoperative wound sepsisisiﬂﬂ] ¢cne of  the
most COMEI0N complicafion in sWwy.ry nowadays
Different authors have reported that the
averall wound infection rate in different countries
It was varied from 4.7 to 17.0 percent ({Cruse and
Foord 1980 ) .The incidence of postoperative wound
sepsis differs from country to country and from one
hospital to another

In our study 82 cases out of B19 develeped
postoperative wound sepsis (10.1%) .The higher rate was
in urology department (13.0 % } it i1s due to prolonged
preoperative hospitalization pericd and urinary tract
infection in the patients operated up on. The least
incidence was in general surgery department (8.8%), it
could be  attributedtoprecautions in the operating
theatre , short preoperative hospitalization period and
the routine using of prophylactic antibiotics.

In the present study ,the incidence was higher in
age above 60 years old (18.7% ), also it ﬁas (18 %) in
patients staying mere than 72 hours preoperative due to
the fact that it given chance for cross infection fto

GCCour
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0ld age and prclonged precgpera~tive hospitali=zation
are real risk factors , this was previously observea
by Cruse and Toord in Foothills Hospitatl wound

study, {1480}

In the present study . the incidence of
postopérative wound infection was higher 1n patlents
who had not received prophylactic antibiotics (12.4%) ,
it was least in patints who vreceived antibiotics
(2.3%).This was also observed by Lleoyd and
Richard in (19835)

In order to produce its effect *he prophylactic
antibictics must be present in the wound at the time of
introduction of bacteria. The most common causative
organism in the studied departments in Benha University
Hospital , was Staphylococcl (43.9 % )}, ceagulase tve
(17.1% ) & coagulase - ve (26.8 % }.

The Gram-negative bacilli Came next in frequency
Pseudomonas pyocyanea was the higher incidence {Z3.2%).
This was - also noted by Altemeier et al.,
("97€),an? Thomas (1979}

In the present study ,Staphylococeci | coagulse +
ve, coagulase - ve Jwere the commeonest organism from
nasal swabs collected from personnel .also from the
skin of patients . This was observed before by Howe and

Mariston (1962). and Lidwell (1986).
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In the present study ,Pseuvdomonas was isclated from
one sample of glavlon , the sams was noted by Ayliffe 1in
(1980), who stated that Pseudomonas and other bacteria
may muiitiply 1n deteriorating soiutlions of stavion

Gur work showed that no bacterial growth from
inaminate objects samples .This has been proved that
routine sterilization (boiling and autoclaving of the
inaminate objects of the theatre and wards were
efficient methods of sterilization )

Antibiogram of isoiated strains of staphylococci
strains Jevealed thelr seusitvity to amikin
(35 .7%) .This observed by Robert and Wise ,(19873),

who reportéd that
staph. aureus was more sensitive to amikin (97.9%} .
This antibiotic is expensive and less popular ., €0 its
resistance is 8$lill lower than other aminoglycosides
This study revealed that all Staphylococcus
strains were resistant to pencillin G, ampcillin and
amoxicillin .Their sensitivity to streptomycin were
14 2 % and 16 €% to tetracv~lirs ~rd chleramphe-.ical

This was also observed by Finland (1972) .Haley
et al.,(1982),who yeported that penicillin G- resistant
staph. aureus strains from cglinical jnf&ctioni&éﬁﬂﬂs
due t~ penicillinase production, they now constitute

ahewvs 7090 % of the total staph. aureus isolates in
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community in U.S.A.

As regards the antibiogram cf isclated strains of
Enterobacteri:aceae (E.col., Klepsiella, Citrobacter
and Proteus) the highest sensitivety was to amikin
This was sls0 reported by Bodey and Stewart
(1973) , who noted that amikin is similar in spectrum to
gentamyein and tebramycin

It was active against isolates of resistant gram -
ve bacilli such as E. coli, Klebsiella . and Proteus

species . Amikin have been reported by Price et al(1974),

to be active againgl 90% of Enterobacteriaceae,
Pseudomonas . Staphyloceccus aureus straing which are

known to bhe resistant to cne of aminoglycosides.

In our work , the isolated strains of
Enterobactiriaceae were resistant to pencillin G,
tetracycling , chloramphenicol and Erythromycin .These

. results agree with Eickaff,(1966).Sadath et al., study.
(1970} .
The antibiogram of isolated strains of Pseudomonas,
cshowed that they were sensitive to amikin 82.0 %
tobramycin 52.6 % gentamycin 78.9 % and cephalosporins

63.2%
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This was also observed by Gould and Wise ,1880,
who reported that the antikiotics with activity against
Pseudomonas include amincglycosides such as gentamycin,
tobramycin lneti]micin and amikin , and the newly
developed third generation of cephalosporins

Ip #anaral . Stephen and Sellgnein.(1978) have
feund that resistance of gram negative organisms to
tobramycin was 41% and only 6% to amikin , this agree

with the present study.

Fingold et al. . {1982), stated that Bacteroides
fragilis are usually sensilive to erythromycin,
rifampicin, Lairkomycin | metronidozal and

chloramphenical but they were resistanttopeénicillin
colistin , Kanamycin and vancomycin ,these results agree

with OUr study

Preventicon and control of infecticons is a line of
defence for illness. Evaluation of control measurs
could be summarized as the following
1- Because of the pramnj=d preperative h;sp;ialization
is incriminated in occurence of postoperative wound,
infection it should be minimlzed
2 - Tn our hospital .,  the number of visitors and the
time of visits are nrot laimited, its restriction is

highly recommended

~114-



3~ There is no clear antibiotic policy in our hospital,
and this leads te the developmenet of multivesistant
strains . Antibiotics should be wused accerding to
~ilture genaitivity tact of 1colated ovoanism

Short coarse oI p?‘Opﬂ)’iﬁCt]C antibilotic tew nours arter
¢psration is recommended

4~ Droper disinfestion and oterifization of the
cperating  theatres are strongly recommended, also
continuous bactericlogical serveillance of the surgical
wards and operating theatre ., as well as of staff
carriers are indicated for proper contrel of the
emergence of resistant strains and thelr harmful
effects

5 - A therough washing with a suitable disinfectant
before operations ,wearing perfect masks , gloves,
gowns during operations are strongly recormended

6 - We recommend to trace the source of infection in

the next studies.
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