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Abstroct
Objectives: to clelermine the role of bacteriut infection in ucute cornplicated oppendicitis and its septic

complications in sulsimsni territory. Design: Prospective study setting: Sulfiimuni Teoching

Hospitt(ST4),Sulaimanllraq. Methods : Study of 50 putieils (29 men find 2l women, aged 9-60 yeats witlt

nrri, og, of 25.7 years) witlr ucute complicatetl appendicitis, at the deparlnrent of surgery, STH, between the

I" of Sept.l995 to 3dh of Oct.1996, in order to exumine the relevsnce of culturing peritoneal swabs fot the

antibiotics given and to determine the bacteriology of the cases ond wound infection . Results: E.Coli was the

ntosl frequently isolutetl serobes while Bacteriods were the most common snaerobes in both ospects of the

stgdi . 
-In 

90% of these csses, the culturetl bocteris were completely sensilive to gentan Jtein snd

metionidazole(ltusyl) ond we conclude thst these drugs are the most useful agents in the management of

corrrplicaterl coses of acute appendicitis und ure cost-effective und no tleaths occurred in this study.

Keywords:-bacteriology of complicated appendicitis. Septic complications of
co mp licated app endicitis.

Introduction

most common source of morbiditY in
appendicitis [ 1 0] .

The authors performed this study to find out

the bacteriology in acute complicated

appendicitis To show the post operative

septic complications in our locality,

subsequently to determine the best antibiotics

for these cases To determine if these

antibiotics will improve the outcome of
appendectomy . To detect their effects on

hospital stay, morbidity , mortality rate and

consequently if they are cost-effective '

r\cute appendicitis(AA) is the most common

cause of acute surgieal abdomen[l,2,3,47

,and ntore comlnotr in nrales[1,5,6] . A A is
the rn*st eommon cause of acute abdomen in
cliildren older than one year of age[7].

B*eteria plai' afi important role in the

pathogenesis of'acute appendicitis[8] .

Prophyiactic antibiotics will reduce the rate

of wound infections after

appendectomy[8,9].
Appendectomy is the most common surgical

procedure performed for acute

abdomen[l ,2,5f andwound infection is the
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Putients und methods:
uring the period of one year, from

Sept.l't 1995 to oct.3Oth 1996, 180 patients
with suspected acute appendicitis admitted to
our surgical unit. Fifty patients were selected
with complicated ( gangrenous or perforated)
appendicitis and studied prospectively. Data
collected regarding age ,sex, clinical
diagnosis, WBC, operative approach and

findings. Swabs were taken from the
peritoneal fluids, abscess contents( if
plesent), appendiceal tissue ( obtained so as

to exclude the lumen) for culture Data
collected regarding antibiotics were used ,

and accordingly the cases divided into 2

groups , each 25 cases. Group A received
triple antibiotics( metronidazole-flagyl,
gararnycin and ampicillin) Group B
received only two antibiotics, flagyl and
garamycin) Data collected regarding the

costs of these antibiotics , their course and

the duration of hospitalization .

All patients were managed postoperatively

i:r the hospital until three criteria were met
p*l'mifri ng discharge:

,,\-r,;s+iulion of fever. B-normalization of
Vv'l:}C count zurd C-normal results of clinical
e;tirmination .

l'h"e patients were followed
pustopr:ratively in the outpatient clinic of
S fl-l fbr tlte outcome of surgery including
data about wound infection and readmitted

cases.

Regarding cost and infection rate ; t-test was

used for test of significance.

Results
Patients characteristics-Of 50 cases, 29

were male( 58%) and 2l were female(42%o)

with male to female ratio of 1.38: I
Fig I shows the sex distribution of AA in

this study.
Fig.1
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The age range was from 9-60 years with
peak age at 10-30 years , with the mean age

of 25.7 year. Fig 2 shows the age distribution
of complicated AA in this study
Fis.2

Fig.2 A9e distribution
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In forty seven cases (94Yo) the WBC were above

10000/mm3, while in the rest were between

7000-9500/cu.mm.
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sciccted, advanced, complicated cases were;
gatlgrenous or perforated appendix.
l)-v rising optimal sampling, transport and
culture techniques, the bacteriological results
were as follows: in90% of the cases the
cnltures were positive and in70o/o of these
casers there \ryere inixed infection
l':" coli was the most commonly isolated
aeroires while Bacteriods species were the
rn.)st commonly isolated anaerobes. Both of
tiresc microorganisms were isolated in the
rn;r,i r,irity of cases.

I aiile i sho.,r's the type of microorganism
i:rr:ialed , their prevalence and the percentage
irll' thi-rir clistribution.Table I :

?.ype of M.O
i t'niuroorganism)

Prevalence
( No. of coses) %

E.Coli 40 80

Hacteriods 39 78

ii{l:ied infection 35 70

Str:,ptococcus 4 8

Proteus 2 4

1'he hospital stay varied from l day to 15

dal,s with mean hospital stay of 4,2 days.
Seven cases (14%) developed wound
iniection. five cases were minor wound
infection and treated as outpatient. Two
cas*s developed severe wound infection and
they' u'ei'e readmitted to the hospital with
readnrission rate of (4Yo),

In 4 cases, single microorganism isolated in
the wound while mixed infection in 3 cases.

E.coli detected in 5 cases (71.4%), Bacteriods
in 4 cases (59.1%) and streptococci in 1 case
(14.2%i

intraperitoneal isolate and that of the infected
wounds :Table 2:

Intraperitoneol
Culture

Wo u n d infe ctio n is o lste

M.O No.of %
Coses

No. of %of infected
coses lVonud

E.coli 40 80 5 71.4
Bacteriods 39 '18 59. I4
Mixed 35 70
Infection

3 42.8

Strept. 4 8 I 14.2

Proteus 2 4 I 14.2

No deaths occurred among these patients.
:The cases were revised statistically:
Table 3 shows means and standard
deviations of the trait studied.
Col.1 , 3 from group l, col.2,4 from group 2.

Col.l and 2 for cost analysis , while col.2
and 4 for infection rate.

Table 3 :

Cost lnfection
Col.l Col.2 Col.3 Col.4

Count 25 25 25 25

Average 367.2 269.qrD 0.12 0. I 6

Standard
deviation

I 5.667 l r.8568 o.331662 0.374166

Regarding the cost:
Since the computed P-value is < 0.05 ,

we can reject the null hypothesis in favor of
the alternative, indicating significant
difference in the costs of the medications
between the two groups.

Regarding the infection rate in the two
groups:

. Since the computed P-value is > 0.05 , we
cannot reject the null hypothesis, indicating
non-significant difference in the infection
rates between the two groups.
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AA commonly occurs in the 2nd and 3'd while they were positive in83.7Yo in ltalian

decades of life with a male predominance study [2] and in 70o/o were mixed aerobe-

U,2,3,4,5,61, this is in agreement with our anaerobe cultures, while they were nlixerl

itray. The diagnosis of AA is basically infection rn53.5o/oinltalianstudy[12i.

clinical , supported by elevated WBC and The bacteriological results( table 2 ) were

radiological investigations including 9o1n1a!le and similar to other studies

abdorninal ultrasound" The WBC in this 112,16,17,18,19]'

study was above 10,000/ cu.mm in 94o/o of Inthis study, in9}Yo of the casesthe cultured

the cases, i,vhile it was less than that in (6%) bacteria were completely sensitive to the

of the cases. gentarnycin anci metronrdazole but in 20Yo

Prophylactic antibiotic therapy (including; they. were resistant to ampicillin' while in

nretronidaxole 500mg i.v, gentamycin 80nig Danish study [20] in 65% of the cases the

i.r, with anipicillin 500 mg i.v in group a and cultured bacteria were sensitive to these

rvithout it in group B, started before surgery agents' 
. -

, to reduce postoperative septic The incidence of septic complications was

complications ;tO,tt,tZ,t:1, while in the l4Yo, whrle it varied in other study from

itaiian study[12], they categorized the cases 3"4% in pediatrics[l0] to 34% in other

oi complicated AA. into two group , (A) studies[12,21,22,23), with systemic

received prophylactic antibiotics and (B) , prophylactic antibiotics including

only recei.,'ed antibiotics after surgery and metronidazoie [23]'

their results were: In our study, the infected cases , in both

A B groups, were revised and statistical analysis

Gtt"- **plrcations : 18.2% 33.3% revealed that :there was not statistically

Wound inlbction : 13.6% 23.8% significant difference in the infection rate

This is in agreement with our results in that between the two groups, as P-value is more

prophylaxis will reduce the rate of wound than 0.05, indicating that using 3 antibiotics

infection. will not reduce the rate of wound infection

The antibiotics were adjusted postoperatively postoperatively and is unnecessary'

according to culture and sensitiviry, uni Co:l: of the medications( triple or double

usually continued as therapeutic for 5-7 days antibiotics) : Statistical analysis revealed;

in the majority of cases (96%), in the form tf There was a statistically significant

oral metronidazole 500mg t.d.s and oral difference between the costs in the two

ampicillin 500mg q.d.s, and this was groups ,as the P-value is less than 0'05 '

comparable to others [10,12]. indicating that the use of triple antibiotics is

In all cases the wound ilosed primarily more expensive and unnecessary'

which were very convenient for the patients The mean hospital study in our study was 4'2

and practical asin other studies [14,15] days, while it was between 2'l to l0'7 days

The perioperative cultures of prt Coming inthe other studiesll0,12,23,24f'

from the peritoneal cavity and appendiceal
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.As E-coli and Bacteriods species were the no deaths occuffed in this study'

most comn-Lon micriorganisnis that \\'ere
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in the two groups. We conclude that these

trvr:i dlugs are cost effective and better than

Ite/brercces
Itif.U.Faraj. The pattern of acute abdomen in Sulaimani Teaching Hospital. The Journal. Of

Zankoy Sulaimani. 2000, 3(1),54-70.

IZ] Datubo-Brorvn -DD; Adote3,JM. Pattern of urgical acute abdomen in the University of

Port Harcourt Teaching Ho spital' W est Afr. J. M e d " | 99 0,9 (l), 5q - 62'

[]lKim-JP; Kim-SJ; Lee -JH. Surgery in aged in Korea..,{rch-surg 1998 ,133(1), 18-23.

tr-alJi rron-R; Hoganden-A; Thulin-A. Clusters of acute appendicitis. Further evidence for an

infectious etiology. Int.J. Epidemiol 1995, 24(4), 829-33

[S]Miettinen -P; Pasanen-P; Lathenin -J.Acute abdominal pain in adults.,4nn-Chir-Gynecol.

1995,85(1), 5-9.

[6]Madiba-TE; Hafejee-AA; I\{bte-DL Appendicitis among African patients at King Edward

VilI Hospital. Durban, South Africa.East Afr.Med.J 1998 ,15(2), Bl-4'

[7]Waldschmidt -J. Acute appendicitis in the child. ZentraLbl-Chir-1998; 123 Suppl 4:66-71.

[A1Cuur.o-C; Rouchetto-F; Milani-P. Bacteriology of abdominal pus in 43 cases of acute

appendiciti s. G - B at he r i o I - Vir ol -immunol. 7 99 l, 8 4(1 - 12), 7 7 -88

[9]GoLbach-Sl. Antimicrobial prophylaxis for appendectomy and colorectal surgery.

Rer,-lnfect-Dis.l99l Sep-Oct, 13 Suppl 10: 815-20.

[10]].leilson-IR; Laberge-JM. Current therapeutic recommendations. J-Pediatric-Surg.1995

,25 (l1), 1113-6.

Ii 1]Jones-l\4W; Paterson-AG. 'Ihe correlation between gross appearance of the appendix at
- 

iir'lendectomy and histopathological exam. Ann-R-Coll. Surg.Engl.1998 ,70(2),93-4'

[12]i.1..1,:hetto-F; Azzano-G; Pistono -PG; Guasco-C. Gangrenous and perforating

appe.,lJicitis in a provincial hospital: a 48-month retrospective study. Clinical and

taIJ



(JZS) Journot ofZankoy Salaimoni Aprit 2003 ,Vol.6(I) part A A ..)g O 7 ,SJL ry.r -iia<j.r,l4l- Gr<xj oouji
microbiologicalaspects,cou.sia,ffil_stoperative^o,aiaityffi.
1990 ,83(l-12), 27_41

Il3lRoland-M anlmicrobial prophylaxis in elective colorectar surgery and appendicitis.
- 

S c and-J- Infecl -Dis- Supp l.t gga,l O,S A _+q

[14]Serour-F; Efrati-Y; KIin-J; Gorenstein-A; vinograd-I. Subcuticular skin closure as astandard approach to emergency appendectomy. riospe.tire clinical trial. world -J-surg.1996,20(t),38_42.

[15]onwuanyi-oN; Evbuomwan-I. Skin closure during appendicectomy: a controlled trial ofsubcuticular and interrupted transdermal suturetech;d.r J-R-colt-surg-Edinb.lgg0;35
(6):353-5

[16]Jindal-N; Kaur-GD; Arora-S. Bacteriology of acute appendiciti s. Indian-J-pathol-
mi cr o b io l. 1 99 4,37 (3), 297 _3 0 5 .

[17]okoro-Io' The. 
!11tlriolosy of appenclicitis and its septic complicatio ns in zaria. Nigeria.Trop-Geogr-Med.1990, 42 (1): 1 3_6

[18]Bennion-RS; Thompson-JE; Finegold-sM. Gangrenous and perforated appendicitis withperitonitis: treatment and bacteriorogy. C rin-The r. 1 990, Supp r C ;3 r _44.
[ 1 9]Bennion-RS ; Baron-EJ; Thompsoii-JE; Downes-J; Summanen-p; Talan_DA.tffi?i]'* of gangrenous and pirforated appendicitis-revisited. A;n-surg.tgg0 ,211(2),

[2O]Rose-M; Steendahl-E; Kay-L; Larsen-T. Relevance of cultures for the antibiotictreatment in

Tyl: perforated appendicitis. Uge s kr_Lae ger.1993, 20; 155(5 1), 417 3 _6
[21]Martinez-De-Jesus-FR; Gallardo-Hernandez-R; Morales-Guzman-M; peres-Morales-AG.

Delay in hospitalization,diagnosis and surgical interventi on;1995,60(l): 17_21
122)McCahill-LE; Pellegrini-cA; ril/iggins-t Helton-ws. A clinical outcome and costanalysis of laparoscopic versus open appendectomy. Am-J-surg. 1996 ; 17r (5): 533-7.
[2.3lei-s*ti-TA: r:l-Awady-HM; sirehata-Ml; al-Hindi_MA. systemic plus Iocal

l:letr",:nidazule and
*eph:azolin in compiicated appendicitis: a prospective controlled trial.J-R-Coll-surg-

Et{inb.l 9&? 
"34(t), l 

j*6.
f?4llfaussier-B; Schrader-WE; witt-K. Incidence of appendectomy and length of hospital

sra3'- in a regiort of west *ermany.soz-praventim,a.iggg,sl(3), r3l-5

t4



{JZS) Journal ofZankoy Sulaima,i April 2003 ,Vol'6(1) Part A A **+ (t I 1 SJ\ rY' r'tJ4td o'' -it-.",.Sli diti*J{

sJt *l* drtidJ oJiJS dii*{? di}ti Outi[ c liJ'6c{ cJr;/*ar,J4C}'IU

,if4j d"t CllJf Os i.,,e &31e

&r.if - Jti*rr$(J,*le / .ividg/6iSi zss&i ,#S
aiiu.,

., -,"-,,tt d a"{-15 d3.1, ,55yf -l gL*315 tJ f*vst+ tr7 ;.rSt-"1' :*or}1 t'o3r'5 +'ole-J}Sij rd "rrt't5
;,l*uticsrrs$.r;u+!L*1"*tdlJf+r{rdJ,l,JiiJY\JJiiYl{So:li..,i}'oio'-,r-dqusUJ-}SJ1do3'l"r!/t'Jl-

^+5<1 ,r*-;r,1*: r.L:\1xo J**j S\4J dl^:1- oJ (rl5{, rl;dll'i'3"1d ,5-,1<S.l+:'lc "r'itd 
tSo3t,!}$o3 o'jg1 Ut* Yo'V

,-:-*a :-ii;5.;,r3 ;u-{f=.. .gi.r r,LJo.r 1' td! .r--.15 o3 o"rq*-Js Yo 'dJj< "rJ ! ,-'rli 1'l +'}itr 1<i cal';"r 
e 
l+d ltlf

jLuo3;.r J t*St ,rrL.1t"; Lpci puai.r ,r.,oS o3 ,i^L'.1'd,ia-iL$'(Jda)t'i) Ui,l+iii" : d o3g4 up--x 6 qs')dJai'&c

"r-!__iSga;6lts'j,S!jSr+ o3 o33,.-,1+j;lS l.rci6 1r-J tjLL.,o.r td JIL? ti L{tj qr,:-U-r-., o3 o;iAoj

o3*;iiSr.r t{S L-1lso; f d;15{St 6oij,, o3o;aa s9tf,L.1o.r3+i aJ aJ}4-r l,:lSl;JL 64,.Jrd(E'COlirBaCtfiOdSl

oj{j15oJ t{S dLi,l;d td .,.-.ro- cro{+.rc.. o33.r.,pr, "l:'ii;ll 6116J, 6Jdi*d' lrll il-l* tl j'6 .,iSsuj laoj24ro3

UL{*l#,1 I gl fu3,! I i4i tJll &.d I ry l"4iJ I &} Lt ci Q-rt*J I fr tlr

Wt a,e 6)lJr 6"rs 3* DslS

olJrJl - !G"ii ft$t/ l{ltqd*Jll*rtq / g'hJll#

tuWl
o.r, ,-rl-1. i-r^,1...11 iil& i !.r3.rJl ;.r:!JJ $3ll -L{:Jl o)l- i L;iS'Jl 5J +r'ij I i-l-)Jl o'u t.)* ;rjJf ;f!

ijljlhib,tl{lqqt- r.'{^ 0.,-.1^.}. i-!.rll o.r.o;13 / ' ut^rr "rl iil"-:" i i1r3.rll ;.r1[lJ Jiell -L{Jl o)Lr g lljs'Jl

;r. i=lfJl f,I; |, i-bJl -.pil3 ii* Vo,V ,;rJl .rL(rl J.r-.3 i.l- \'-1 ..1t^sll i-.r Y\ rtJrjJl'r.reJY1 JL. Jl 'r'r' ,-1t53 !'r3.rll

i,;., .- ,ti ri3;r'ic:* Jl ,';!l :*i", \111 &Yl itJ.j.:Y"l1tiJ \1lo-.1r1,1 \ iJ^ijl d iil^Jl'.'ll i J-il-:Jl 'Ji'l.3*Jl

;d*t ,.*.JL|-S ,(&Jl+Jji^ ) J=)G ur; qlglf .!i CJJ- ol.rLa. Y # ''JL'l &Yl itu*Jl ,b 'l 
'r.r^ Yo c'l-'

i1+1 otqll o.u oLicLo. Jl+li:J ;rJnS L.3.rl crts lil l^rt ij;,*l ' iJrEJl LJ*IJ ( .{"tt'b6; J:Ju ) ,r'lr"r ,.}'t t'+

t+"t J1ijJsJlinl L-.e.rllJr^'':"'11,,b iJi$Jl':YlJl o'rr j;'rr. Cl#rrfrror''' o+Bacteriods' E'coli :!''S'Jl;l

. J"i:*Jl i ,;-/.ll oln;.;ii3 oticl,;

flL* ArJ3 f0+1t.. iillsi,JLliiJ,r;!l c'Lict;' J" Jli: in;ljl o'rr,llJ *+JUl 
"'ii''Jul 

o-u i 6G; olt- J$ f'l
.JJl Jl. -.t;l c{,.81 i

Received 25 /1/2001 .Accepted l6/9/2002. .r..rh/t't <J 5sn<-<;es ur"/t/ro <J t4S1o1

t5


