\\< @0.\0’\/(

SURGICAL INFECTION

THESIS SUBMITTED FCR PARTIAL FULFILMENT
OF M,S3 DEGREE IN GENERAL SURGERY

BY
Dr. MOHAMED WAGIB A, SHENDY
M,By B.ch

TNDER SUPERVISION OF
~ PROP, Dr.

MAHMOUD ‘A. NAGTB
PROFBESSOR QF GENERAL SURGERY
FACULTY OF MEDICINE

- ATN SHAMS UNIVERSITY

NI - PROF, Dr,

ABU BAKR ~EL-SEDTX M, <3
ASSIT., PROFESSOR OF GENERAL SURGERY 0 )l

FACULTY OF MEDICINE
ATN SHAMS UNIVERSITY

1284

-

Central Library - Ain Shams University



ACKIIOWLEDGEMENT

I aim to express deep sense of gratitude to prof,
r, Mahmoud Ahmed Hagib professor of general surgery,
Faculty of Medicine, Ain Shams University for wvaluable

guidance, continuous advice and encourggement,

I would like elsc 1o extend my sincere gratitude
to prof, Dr, Abu Bakr El Sedik M. agsist, Prof, of
zeneral surgery , Faculty of Medlcine, Ain S hams
University for his generous help, constructive

gsupervigion and adequate care,

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



CONTERTS

e e e —

Prmspuimpmciipenlghiok. - Sumcarid

Bacteriology of wound Infection .,
Sources and trensmission of organisms
Body defence sgainst hacterlial infection,.....
Diagnosis of surgical infection........
Pathology of wound inflammaticon and infection......
Factors affecting post~operative wound infection...
prevention of post-operative infection ............
Gleostridial infection..ieeecssnss |

LI I N I N B B I B BB

Fungal infeetions ,....

[T R R I Y NN I B B RN I R SR B B R B B

Streptococcal infections ., ..

Staphylococcrl infections ,..evveves

[ A A A A N

Therapy of surgical Infections ,.ieievcssascnersssa

References ,.iceevevevenas

LI ST I T R B I B B I BT R B I B B BN I BN B B B
Swrmary .,

Argbic summary ,

-

Central Library - Ain Shams University

22
34
41
a7
67
82

100

111

121

126

168



"

Infection is a dynamic precess lnvolving the invasion
of the body by a pathogenic micre-organiems and reaction of

the tissues to organiems and their toxins,

A purgical infection is an infection which requires surgical
treatment and has deveioped before or a8 a complication of
surgical treatment, Thusg g poat - operative wound infection

is also a specific nosocomiel (hoapital -~ accquired) infection,

By definition, & wound ie ¢linically infected if it contains

135 orgenisms per gram of tissue,

The micro-orgenisma commenly encountered in surgical infec-

tions are:

l- Staphylococei.

2= Streptococcl

3- Gram negative intestinal bacilli
4- Pneumococci

= Anaerobic orgsniams.

(1) leco
Morphology:

Thay are Gram poeitive spherical organisms lum in
dilameter, arranged in grape like clusters. They are non sporing

and non capsulated,
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Cultural charecteristics:

-

They grow easily on most media,., They are aercbic
and facultative enserohbea, They grow best at 37°C. OCn
biood sgar chiny convex coloenies about 3mm in diamseter
appear within 24 hours, and these are pigmented. Moat
have a creamy white or dull yellow colour, but some species
ere golden or lemon yellow, though, pigmentation is no lon-
ger regarded as important, the organisms are still called
staphylococcus albua when non pathogenic ( whatever the
ectual colour of the colony) and staphyllococus sureus
when pathogenic, Staph., sureus is sometimes called staph,
Pyogenes, end staph albus is occasionally called steph.
epldermidis., Staphylecocel are divided into these two groups,
according to the production of cosgulese by the pathogenic
group in the laborestory ( Walter & Tareal, 1979)

Pyni of ata lococci

They are typed with bacterio phage. The virulence
and the type of the lesion produced, vary from one sirains
1o mnother.Phe various phage types can be allocated to one
of three group: Group I, contains many hospital epidemic
strains., Group II, streins ceuse minor sepgis. Croup III,
includes streaina of animal origin, most of the enterotoxin-
producing streins and meny of the antibiotic-resistant
hospital strains(Walter & Isreel 1979).
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Toxin preduction -

Staphylococcus is an invasiye organiem but the
factore responsible for its virulence are not cempletely

defined, Nevertheless, sgome toxina wlth endotexin properties

ate known, they are :

« ¢ toxin ; it produces local tissue necrosis,
haemolyelis and deetroys leucocytes so
it iz s heemolysin end a lsucocldin,

. TIanton-velantine lesucoeidin; it destroya leuco-
cytes only.

« Erythrogenic fector; hes alsoc described on a few

occcasgsions,

In addition three enzymes are produced :

- Coagulgse: it is = precurs or of s substance like
Thrombin which coagulate plasma even
in the sbsence of calcium ion, It ias

produced by the pathogemic strains,

- Stephylokinage; It lyses fibrin by activating
the plasmin system.

- Hysluronidase: Both stephylokinese and hyaluronida-

se are produced by some atrainsg but in esmall amounts.
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- Some 8t rains also produce an exotoxin called
enterctoxin which is thermestable and preduce

gymptoma of food polsoning when ingesated,.

Cccurences

The refervoir of pathogenic staphylecocei is the
anterior nares, About 40% of healthy adults are nasal
carriers from the nares they are transferred tc the skin
perticularly of the hands and perineum. (Welter & Isreel,
1379)

Staphyleococcal aibug 18 & universal commensal of
the skin, It has become importent as a ceuse of apportu-
nistic, especially following surgery when foreign material

is inserted.

(2) Streviococeci
Morphology:

They ere Gram - poseitive sphericel organisms arranged
in chaine whick vary in length, sometimes they are dispoged
in pairs. They are non metile, non sporing, non capsulate,
but some treins possess very thin capsules called micro

capsules, (Walter & Isreal 1979).
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Culturel characteristicsag

They are sercbes and facultative anaerobes. but
few strains are obligetory anaercbes. They grow less
easilly tham staphylococcl on ordinary medis. On blood
egar itransparent colonies 0.5-1 mm in diameter develop
surrounded by a zone of & vearleble degree of heemolysis,
According to thie degree of haemolysie the organisms sre
clasaified into three meain groups. ( Walter & isreel 1979).

1- &< hpeplytic steptococed

They produce i1l defined zone of heemolysis around
their colonies on blood ager, they are elec known as

gtreptococcus viridans,

2- Bhaemolytic steptoceccd

They produce & sharp zone of complete heemclysis

they sometimes cslled strept. heemolyticus.

3- Koo - t a tac

alsoc called }(-— itype atrepiocecci or sirept-
feecalis, Although beth the first two varieties produ-
ce a haemolytic effect on blood agar, 1t is only the
Bhaemolytic group that possesses s soluble hsemolysin,

capable of completely lysing horse red cell in suspen-

alon.
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Lancefield grouping of atreptococci:

L]
-

B haemolytic strepiococcl were divided into
18 groupa by Lance field according to the type of a
carbohydrate hapten called the C antigen presemt in the
wall of the organism, end detected by a precipitation test.
The grest majority of humsn pathogens fall inte Lance -
field's group i. and are known ae streptococcus pyogenes

(Welter & isreal 1979},

Toxin production

Streptococcl are invasive organisms that produ-

ce powerful, toxie products they are:

1- streptolysim 8 : it i & pure haemolysin.
2- Streptolysin O : it is e haemolysin cardiotoxic and
leuncocidin,

3- Hproteini; it is m powerfully antigenic and it acts
by interfering with phagocytosis.
4- Exythrogenic toxin ;3 it is an exotoxin responsible for
the punctate erythema seen in
scarlet fever produced by gome

straina,
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» Streptokingse;
Which induces fibrinclysie by sctivating

the plesmin system.
« Sireptodeo Ses

it depolymerises D.N.A.
. Hysluronidese:

Occurrences

Streptococcus pyogenes is found in the throats
of about 10% of normal individuala,.(Walter &
isreal 1979).

Other pathogenic streptococci

Group B (strepiococcus egalactice) present in
the female genitel tract, Group €, and Group ¢ B
haemolytic streptococcl ere occmasionslly incri-
menated in wound infections, atreptoceoccus viei-~
dans which is an invariable commensal of the
humen mouth and throat sometimes causes wound

infection,

Non haemolytic streptecocel present in the colon ars

pathogenic when they leave thelr normal habitat.
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Anaercbic streptococci which' are normal inhabitents
of the bowel end vagina are snm;timés assoclated with

wound infection. (Walter & isresl, 1979).

{3) Grap- tiv gtinal Bgeilli

Mozt of the members of this group belong to the family
Enterobacteriasceane. The importent pua forming genera are
Eschericia, Elebsiella end Entercbacter { sometimes grouped
together as Aerobacter) citrobacter, Hafnie and Proteus,
Selmonella and Shigella are members of this group, but
they are not pus froming orgenisms. Aincther importent
Gram - negative 1ntestinel genus that causes suppurstion
is pseudomonas. It does not belong to the enterobacteric-
ceae, for although it may occur in the human intestine,
this is not 1its natural habltet. It iz widely distributed
in nature. Of the pseudomones species only one. PFaeudo-
mones aeruginosa ( commonly called Ps. pyocyanes) is pa-

thogenic to man.,

There are a number of proteus species, e.g. Pr, mirabilis,
Pr. Vulgaris, Pr. morganii emd Pr, rettgeri and they can be
diatinguished by blochemical reactions -El Batway 1982).
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Morphology .

They are &ll gram negativé-rods l-4 u m long with
& tendency to considerable variation in size. With a few
conceptions, e.g. Klebslella, they are vigourously motile.
Xlebsiella differs from the other in having a cepsule.
Non of these organisms forms aspores.

{ Walter & isreal 13979)
Cultural characteristics

These organiams grew well at 37°0 being serobic and
facultative anserobic. Cn bleod agar mest members of thia
greup pra&uce greyish shimy celenies 3=5mm Iindiameter
within 24 hours, Some proteus species are distinctive in
spreading over the surface of the agar in a confluent layer
and submerging other coelonles that may be present. This
called swarming. FPseudomonas eeruginose produces hlﬁish
green pigmentation due {to the formation of the pigments
fluoreacin and pyocyanin. These are best seen on nutrient

agar., They alsc have a fresh odour resembling fruit,

Biochemical resctions

The most important ones are the suger fermentetion
teat. Nearly all ferment some sugars. But it ls the fer-
mentation of lactome which ip most distinective, E, Coli

ferments lactcse wigorously with the production of acid
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gnd gas, asnd most of the relateé coliform group do like
wise, but in some Instances wighout gas formation, The
distinctive property of lecitose fermentation by some
organisms is made use of in Mac Conkey's gelective medium.
The lactose in this medium is fermented by E. Coli and
mo8t coliform orgenisms and the lectic meld produced turns
the neturel red indicator s pink colcur. There fore theae
colonies are pink, while those of salmonella, shigella,

proteus end pgeudemonas are colourless,

- ——— —— ——— ——— -—— — o —— oty T B . i o k- e A e e

4) lactege fermenters B) lactose non fermenters c¢) late lacte
fermente

coliform becilli e.g. e.Z2. Salmonella, Shigelle e.£. Shigells
E. Coli, Klebsiellsn and proteus gonnei,Vibrio

and citrobactor.

v —— - g ——— — - - —— ] o i S s D M M Sk il P S N

The main bicchemical differences hetween E.foli, Xlebsiella and

citrotacter.
Yogoa pro-
Indol Methyl red gkauer Citrate
Klebsiells - - + +
citrocbacter - + - +

—— —— — — — ——— . - - —— S ok P - I S R S A o N A e B -

= acid and gas production

+ 3
(=) negative =no production ]
{Medical Microbiology spstemic 198
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Qceurrence .
Unlike pyogenic streptococci and staphyllococedl

these orgenisms may be regarded aa normal inhabitanta of
the body causing disease only when they leave their normal

habitat, The role of grem negative bacillli as primary patho-
\ gens has long been known e.g. pseudomonas seruginosas ang
salmonella typhi, 0Othere have recorded omly rarely as primery
pathogens in human beings e.g. Serratia marcesceng and Ente-
robacter aerogenes { formerly herobacter aerogenes). However
gince the development of modern chemotherapy after world war
I1 the gram negative becilli have become increasingly impor-
tant as cause of serious infection particularly in hespita-

lized patients.

Pseudomonas serleginosag: 1s widely disiributed end frequently

present in small numbers on healthy skin surfaces and in the

normal integtinal flora., As a pathogen 1t is often assccia-

ted with pyogenic cocel ar with entercobacteriacemse, It is in-

eriminated in primary infections such as meningitis resulting
from lumbar puncture, traumatic injuries to the eye and ente=
ritis with assotiated bacteremia. Currently pseudomonas inf-
ection ie the cause of death In patients having large burns,

gnd it is common In peost operative infectioms following

the use of mechanicel ventilatora endéd indwelling urinsry

catheters.
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