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Background: Appendicitisisrecognizedworldwideasthecommonestsurgical

emergencyandappendectomyisthecommonestemergencysurgicalprocedure.Its

managementbecomesmorechallengingwhenthepatientpresentswithperforated

appendicitis.Thedifficultyindistinguishingappendicitisfrom othercommoncauses

ofabdominal pain andtheincrease inmorbidityandmortalityaccompanying

perforatedappendixmakesitanimportantconcernforphysicians.

Unrecognizedperforatedappendixleadingtolifethreateningconditioniscommonin

developingcountries,especiallyinSub-saharancountriesincludingEthiopia. The

burdenofappendicitisinEthiopiaisnotclearlyknownbutsomehospitalstudieshave

shownthatitisanimportantcauseofmorbidityandmortality.

Objective:purposeofthisstudyistoassesstheprevalenceandoutcomeofperforated

appendixoperatedinJUSH.

Method:RetrospectiverecordreviewfromORlog-books,admissionrecordsandcardsof

subjectswhounderwentoperationandintra-operativelyfoundtohaveperforatedappendixin

JUSHbetweenSeptember1/2013toSeptember1/2015wasdone.Threedatacollectors

wererecruited,trainedandparticipatedinthedatacollection.Thedatawereenteredand

analyzedusingSPSSversion20-computersoftware.Descriptivestatisticslikefrequency,

measuresofcentraltendencywerecomputedandpresentedusing tables.

Results:Recordsof184patientswereavailableandincludedinthestudy.InthisstudyMale

constitutedthemajority130(70.7%)andfemale54(29.3).Outof54females5ofthemwere

pregnantand49werenot.Theagerangesfrom5-76yearswithmeanageof26.40years.Most

ofthecaseswerefromrural128(69.6%)thanurban56(30.4%).Accordingtothisstudy,there

areseveralvariablesthatarepredictiveofpooroutcomeinpatientswithappendicitis.Late

presentation,extremisofages,preoperativetreatmentwithantibioticsduetowrongdiagnosis,

presentationwithgeneralizedperitonitisandpresenceofcomorbidconditionliketypetwoDM

andHIV/AIDSarethemostpredictiveofdeath.
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Chapterone:Introduction

1.1.Background:

Appendicitisisdefinedastheinflammationofappendix. Thereisnounifying

hypothesisregardingtheetiologyofacuteappendicitis.ButtheObstructionofthe

appendiceallumenwithfaecolith,stricture,tumour,Intestinalparasites,Lymphoid

hyperplasia,etc.seemstobeessentialforbacterialovergrowthinthelumenandthe

developmentofappendicealgangreneandperforation.Whileappendicitisisclearly

associatedwithbacterialproliferationwithintheappendix,nosingleorganism is

responsible.Apolymicrobialinfectionwithmixedgrowthofaerobicandanaerobic

organismsisusual(1).

Appendicitisisrelativelyrareininfants,andbecomesincreasinglycommonin

childhoodandearlyadultlife,reachingapeakincidenceintheteensandearly20s.

Aftermiddleage,theriskofdevelopingappendicitisisquitesmall.Theincidenceof

appendicitisisequalamongmalesandfemales(1,2,3).

Theclassicalfeaturesofacuteappendicitis beginwithpoorlylocalizedcolicky

abdominalpain.Thepainisfrequentlyfirstnoticedintheperi-umbilicalregion.Central

abdominalpainisassociatedwithanorexia,nauseaandusuallyoneortwoepisodesof

vomitingthatfollowtheonsetofpain.Anorexiaisausefulandconstantclinical

feature,particularlyinchildren.Withprogressiveinflammationoftheappendix,the

parietalperitoneumintherightiliacfossabecomesirritated,producingmoreintense,

constantandlocalisedsomaticpainthatbeginstopredominate.Patientsoftenreport



9|Page

thisasanabdominalpainthathasshiftedandchangedincharacter. Typically,

coughingorsuddenmovementexacerbatestherightiliacfossapain.Thecardinal

signsarethoseofanunwellpatientwithlow-gradefever,localizedabdominal

tenderness,muscleguardingandreboundtenderness.Alsopalpablemassand

tenderness alloverthe abdomen in cases ofcomplicated appendicitis with

appendicealmassandgeneralizedperitonitisrespectively(1,2,4-7).

Thediagnosisofappendicitisrestsmoreonthoroughclinicalexaminationthanonany

aspectofinvestigation.InvestigationslikeCBC,U/A,ultrasonography,computed

tomography(CT),etc.arecommonlydonetosupportthediagnosisand/orexcludeit.

Despitetheincreaseduseofultrasonography,computedtomography(CT),and

laparoscopy,therateofmisdiagnosisofappendicitishasremainedconstant(15.3%),

ashastherateofappendicealrupture(2,4,5.)

Onceappendicitisisdiagnosed,surgicaltreatmentisindicatedwhichissurgical

removalofthe inflamed appendix called appendectomy.Appendectomy for

appendicitisisthemostcommonlyperformedemergencyoperationintheworld.But

someepisodesofacuteappendicitisapparentlysubsidespontaneouslyorwith

antibiotics.Thereportedassociatedmortalityrateofappendicitisis atleast67%

withoutsurgicaltherapy.Currently,themortalityrateforacuteappendicitiswith

promptsurgicalinterventionislessthan1% .Sothenaturalhistoryofacute

appendicitiswithoutsurgicalinterventionis:resolutioninsomepatientsbutinothers

formationofappendicealmass,perforationwithlocalizedabscessorperforationwith

generalizedperitonitis(1,2).
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1.2.Statementoftheproblem:

Appendicitisisoneoftheleading causeofacuteabdomeninallage groups

includingchildhoodandappendectomyforappendicitisisthemostcommonly

performedemergencyoperationintheworld(2).

Despiteahighprevalenceofacuteappendicitisaswellasperforatedappendix

reportedin severalAfricancountries,veryfewornoresearchisdoneaboutthe

prevalenceandoutcomeof perforatedappendixintheEasternAfricancountry

includingEthiopia(6-9).

Iftheinflamedappendixisnotattendedtourgently,itwillproceedtogangreneand

perforation,andresultinperitonitisorabscessformation.

Whileacuteappendicitisisprimarilyadiseaseoftheyoungerpopulation,withonly

5–10%ofcasesoccurringinelderlypersons,theincidence ofappendicitisinolder

patientsseemstobeincreasingwithanincreaseinlifeexpectancy.

Morbidityandmortalityratesaregreaterinolderpatientswhooftenhavedelayedand

atypicalpresentations,leadingtoincreasedfrequencyofperforationandintra-

abdominalinfection(3,4).Factorsthatincreaseappendicealperforationinclude:

extremesofage,latepresentation,immunosuppression,diabetesmellitus,faecolith

obstruction oftheappendixlumen,a free-lying pelvicappendixand previous

abdominalsurgerythatlimitstheabilityofthegreateromentumtowalloffthespread

ofperitonealcontamination(1,2,8-10).

Likemanyresource-poorsettings,acutelyillpatientsinEthiopiaoftenpresentlatein

thediseaseprocessandthereisfrequentlylimitedtimefordiagnosticstudiesandlack
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ofwelltrainedmanpowerpriortodefinitivetherapy.

Particulartoappendicitis,thereisaknowledgegapregardingleveloflatepresentation

andtheeffectoflatepresentationontheprognosisofthediseasesinlowincome

setting(6,7,8).

Therefore,thegoalsofthisstudyistobetterelucidatetheprevalenceandoutcomeof

perforatedappendixatJimmaUniversitySpecializedhospital,Jimma,Ethiopia.

1.3.Significanceofthestudy

Theresultofstudywillhelp;

Policymakerstogaininsightontheroleofhealtheducationforimprovementof

earlypresentationofpatientstohospitalwhentheygotseriousabdominal

illness.

Surgicalteamsandotherhealthworkersabetterunderstandingonthe

prevalenceandoutcomeofperforatedappendix.

Theresultofthisstudywillhelphealthcareproviderstogivemoreemphasisfor

patientswhohavefactorsthatcouldworsentheoutcomeofperforated

appendix.

Theoutcomeofthestudywillalsouseasbaselineforotherresearchers.
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ChapterTwo–LiteratureReview

Appendicitis-definedastheinflammationofappendixduetodifferentcausesof

luminalobstructionandsecondarilybacterialproliferationistheleadingcauseofacute

abdomeninallagegroupsandappendectomyforappendicitisisthemostcommonly

performedemergencyoperationintheworld(1,2).Thelifetimerateofappendectomy

is12%formenand25%forwomen,withapproximately7%ofallpeopleundergoing

appendectomyforacuteappendicitisduringtheirlifetime(1).

Eventhoughthepeakincidenceofacuteappendicitisisintheteensandearly20s,

casesofcomplicatedappendicitislikeperforatedappendixarebecomingmore

commonthanbeforeinbothextremesofages.

Appendicitisintheelderlyisbecominganincreasinglyfrequentclinicalencounterdue

totheincreasedlifeexpectancyinthehumanraceoverthelasthalf-century.

Appendicitisinthisagegrouphas,therefore,becomerelativelymorecommonwithan

atypicalpresentationandcomplicationthatincursdelayindiagnosiswithattendant
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morbidityandmortality.Inaddition,thepatientpresentedwithothercomorbiditiesthat

coulddetractfromadiagnosisofappendicitistotheunwary(2,3,6).Findingsfromcase

reportsfrom DepartmentofSurgery,DrumhellerHospital,Canadashowedthatthe

increasedlifeexpectancythatcameaboutduringthelate20thandthefirstdecadeof

the21stcenturieshascompelledsurgeonsandphysicianstoundertakemedical

proceduresinincreasinglyolderpatients.Themostcommonemergentsurgical

operation,appendicitis,previouslyregardedasapediatricoperation,isincreasingly

beingseeninolderpatients(6).

Thegeriatricpatientwithappendicitis,however,presentsremarkablydifferentlyfrom

hispediatriccounterpart,largelyduetothechangesinthebody’sphysiologicreserves

anddiseasemanifestation.Thus,stereotypingofthepresentationsofappendicitis

couldputelderlypatientspresentingwithitatriskofmorbidityanddelayed

implementationoftreatmentduetodelayinmakingthediagnosis.Thedifficultyin

establishingthediagnosisearlycanbeattributedtoseveralfactors.Elderlypatients

tendtoseekhelprelativelylatefromtheonsetofsymptoms.Whentheydo,inasizable

proportion,thepresentingfeaturesareatypical.

Clinicalandlaboratoryfeaturesofinflammationlikepain,vomiting,andleukocytosis

maybegreatlyattenuated,presumablyduetoanageingimmuneandneuralsystems.

Forthisreason,appendectomyshouldnotbedelayedintheelderly(3,6,7).

StudydoneinMansouraFacultyofMedicine,MansouraUniversity,Egyptshowedalso

Appendicitisintheelderlycontinuestobeachallengingsurgicalproblem.

Patientscontinuedtopresentlatewithatypicalpresentations.Themedicalrecordsof

elderlypatients(aged>60years)whounderwentappendectomyforacuteappendicitis

atthathospitalwerereviewed.Variablesselectedforanalysisincludedage,sex,

presenting symptoms, operative approach, operative findings,duration of

hospitalization.

Patientswerecomparedtoacontrolgroup,lessthan31yearsadmittedduringthe

sameperiod.Accordingly,Twenty-threepatients’recordsaged>60yearswithacute
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appendicitiswerecomparedtoagroupof40patientsaged<30years(7).

Allyoungpatientsgrouphadanuneventfulpostoperativerecoveryonlytwocases(5%)

hadwoundinfection.Therewasonedeathintheelderlygroupthusmortalityratewas

4.3%.

Thesetwogroupsofpatientsshowedalsosignificantdifferencesinrelationtothe

stageofdiseaseatoperationandpostoperativecomplications.Elderlygroupof

patientshadperforatedappendixin16cases(69.5%)whileingroupIIpatientseight

cases(20%)hadperforatedappendix.Elderlypeopleoftenpresenttohospitalsinan

advancedstageofthedisease.

Inyoungpeople,theperforationrateofacuteappendicitisislessthan20%whilethis

canbe70%orevenashighas90%inelderlypeople.Thereasonsbehindthiscouldbe

explained by late presentation,age-specific physiologicalalteration,atypical

presentationanddelayindiagnosis.Inthe series,elderlygroupofpatientshad

perforatedappendixin16cases(69.5%)whileingroupIIpatientseightcases(20%)

hadperforatedappendixataratewhichissimilartowhatisfoundinliteratures(13).

Theoverallcomplicationrateof15.9%intheseriesisalittlebitlowerthanprevious

reportsof28–60%(6,7).

Themortalityrateinelderlypatientswithacuteappendicitisisbetween4%and10%.

Deathisoftendirectlyrelatedtointra-abdominalsepsisandinmostcasestoseptic

complicationsfromperforationaugmentedbyassociatedseverecomorbidities.

Intheseries,themortalityratewas4.3%duetosepticcomplicationsandmultiple

organfailure(13).

Inconclusion,acuteappendicitisintheelderlyremainsachallengeforpracticing

surgeonsandcontinuestobeassociatedwithhighmorbidityandmortality.With

increasinglifeexpectancy,moresuchcasesarelikelytobeencounteredinthefuture.

ResultsmightimprovewithearlierconsiderationoftheuseofCTabdomeninthe

diagnosisofelderlypatientswithabdominalpain,followedbypromptsurgical

operation(3,6,13).

Onotherhands,thereisalsoincreasedfindingofcomplicatedcasesofappendicitis
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likeperforationwithgeneralizedperitonitisinundertenchildren.Clinicalprofileand

riskfactorsassociatedwithperforationofappendixinchildrenunder13yearsofage

wasstudiedatDepartmentofPaediatricsandChildHealth,AddisAbabaUniversity

,FacultyofMedicine(6).

Accordinglyatotalof147caseswereanalyzed.Themeanagewas9.3yearsand

appendicitisoccurredmorecommonlyamongmales.Atoperation,perforated

appendixwasfoundin54.4%andphlegmonousappendixintherest(45.6%).Therate

ofperforationismorecommoninthosepatientsbelowtenyearsofage;97outof147

patientswerebelowtenyearsofagehadperforatedappendicitisascomparedtothose

abovetenyearswhichis53only(p<0.05).Therateofperforationinthisseriesis

similarwithanearlierreportfromthesamehospital(6),fromYirgalemHospital(9)

andfromGonder(7).

ButSudanesestudyshowedaperforationrateof13.2%whichislowerthanthat

observedinourcountry(10).

Factorsindependentlyfoundtobepredictorsofperforationbyunivariateanalysiswere:

age<10years,durationofillnessforover24hours,historyoftreatmentelsewhere

beforearrivaltotheHospital,generalizedabdominaltenderness,reboundtenderness,

and/orrigidity,hypoactiveand/orabsentbowelsound,RLQmass,leukocytosiswith

neutrophiliaand presenceofcomplication(6).Ofthesefactorsdelayinintervention

duetolatepresentationtohospitalisanimportantpreventablefactor.Complication

occurredin25-30% ofchildrenwithappendicitisprimarilyamong thosewith

perforation.

The complication includes wound infection(8.16 %) ,intra-abdominal

abscess(9.52%),intestinalobstruction(2.72%)andentero-cutaneousfistula(1.36%).Out

of147cases,24(16.33%)patientshadcomplicationand21ofthemwereinthegroup

withperforationsuggestingthattheoccurrenceofcomplicationishighlypredictiveofa

perforatedappendix(p<0.05).Therewasonedeath(0.68%)(4).

AProspectiveRandomizedControlledStudyofPeritonealDrainsinthemanagementof
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PerforatedAppendicitiswithoutPeritonitiswasundertakeninDept.ofSurgery,College

ofHealthSciences,UniversityofNairobi,Kenya.Ofthe216patientsdiagnosedwith

acuteappendicitis,117patientshadsimpleacuteappendicitiswithoutperforationand

werethereforeexcludedfromthestudy(12).

Ninetysevenpatientshadvariousstagesofadvancedappendicularpathology.Seven

hadgeneralizedperitonitisandwerealsoexcluded.Theremaining90patients

constitutedourstudypopulation.Thesewereequallyrandomizedtotwogroups.Forty

fivehadtheclosedsystem oftubedrainageprovided(withoutsuction)whilethe

remaining45hadnodraininserted.

Allofthe90patientsincludedinthestudyhadhistologicalconfirmationofaninflamed

perforatedappendix.Postoperatively,18patientshadwoundsepsisand6patientshad

othercomplicationsincludingfaecalfistula,abdominalabscess,andparalytic

ileus.Outofthosewithwoundsepsis,themajority(83%)wereinthedraingroup.All

patientswithothercomplicationsbelongedtothedraingroup.Thepatientsinthedrain

grouphadsignificantlylongerdurationofantibioticuseandhospitalstay(12).

All90patientsinthestudyreceivedparenteralantibioticscoveringanaerobicaswell

asaerobicgram positiveandgram negativeorganism.Parenteralantibioticswere

stopedoncepyrexiaresolvedandthepatientswerefeedingwell.Fortysixpatients

usedintravenousantibioticsforupto3dayspostoperatively;24patientsfor4days,20

patientsfor5daysormore.85%ofthosewhowereonantibioticsforlongerthan5

daysinthehospitalhaddrainswhile15%didnothavedrains.Inadditionallpatients

weredischargedhomeonoralantibioticsforaperiodof5days.Overall,patientsinthe

draingrouphadlongeruseofin-hospitalantibiotics(12).

Therewassignificantdifferenceinlengthofhospitalstay.Patientsinthedraingroup

hadanaverageof6.1daysinhospital,andtheycontinuedtheuseofantibiotics.Itwas

acommonobservationthatonremovalofthedrain,therewasaselflimitingserous

exudationfromthedrainsiteandpaininmostofthepatients.

Sometimesasteriledressingwasplacedonthesiteforanextradayorso.Ifthe

treatingteamdischargedthepatientinthisstate,mostpatientswouldnotleaveand

thenursingteam wouldcontinuewiththeantibiotics.Thispractice;thoughnot

contested,contributedtothelengthofhospitalstayinpatientswithdrainswithout
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othersepticcomplications.Patientswhostaylongerinthehospitalhavelongerdelay

toreturntoworkorschool.Thestudyrevealshighoddsratioforincreasedhospital

stayanduseofin-hospitalantibioticssuggestingthatuseofdrainsinthesepatients

addstothepatient’sdiseaseburdenanddelaystheirreturntonormalactivities.

Perforatedappendicitisanditscomplicationsiscommonamongpatientswithacute

appendicitisinoursetup,contributing43%ofpatientswithappendicitisinthepastone

year.Moremalesthanfemaleswereinvolvedandthemajoritywereintheyoungage

group.Passiveprophylacticdrainsinsertedintotheperitonealcavityafteroperationfor

perforatedappendixdonotfunctionasintendedsincethevolumesofeffluentdrained

are negligible.The use ofperitonealdrainage postappendectomy in advanced

appendicitis,whereaperforationassociatedinflammatoryturbidexudates;oralocalized

abscess,orappendicularphlegmon,arefound;isassociatedwithhigherpostoperativeseptic

complications,prolongeduseofantibioticsandlongerhospitalstay.The findingssuggest

thatuseofaprophylacticdrainpostappendectomyincreasespatientmorbidityandcostof

healthcare(12).

Quantifyingthedisparityinoutcomebetweenurbanandruralpatientswithacute

appendicitiswasassessedinDepartmentofSurgery,NelsonRMandelaSchoolof

Medicine,Durban,SouthAfrica.Tocompareoutcomesofurbanandruralpatientsand

todeterminewhethertherearedisparitiesinoutcome,aprospectivestudywas

conductedincludingallpatientswhopresentedwithacuteappendicitisfrom both

urbanandruralareas.Accordingly,totalof500patientswereincluded,with200

patientsintheruralgroupand300intheurbangroup.Thosefromtheruralgrouphad

asignificantlylongerdurationofsymptomspriortopresentation.Allsepticparameters

weresignificantlyworseintheruralgroup.Significantlymorepatientsfromtherural

grouprequiredalaparotomy(77%v.51%urban;p<0.001)(13).

Inflamed,non-perforatedappendicitiswasmorecommonlyseenintheurbangroup

(52.3%v.21%rural;p<0.001),whileperforatedappendicitiswasmuchmorecommon

intheruralgroup(79%v.47.7%urban;p<0.001)(13).

Perforationassociatedwithgeneralised,four-quadrantintra-abdominalcontamination
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wassignificantlyhigherintheruralgroupthantheurbangroup(60.5% v.21%,

respectively;p<0.05).Significantlymorepatientsfromtheruralgrouprequiredanopen

abdomen(46%v.12%urban;p<0.001)and≥1re-laparotomiestocontrolsevereintra-

abdominalsepsis(60.5%v.23.3%urban;p<0.001).Soruraloriginwasidentifiedasan

independentindicatorofpooroutcome.Possiblereasonsmayincludedifficultyin

accessingthehealthsystemordelayintransfertoaregionalhospital(13).

Theoverallcomplicationratewassignificantlyhigherintheruralgroup(35%v.11%

urban;p<0.001).Consideredseparately,eachofthefollowingwassignificantlyhigher

intheruralgroup(ruralv.urban,respectively):hospital-acquiredpneumonia(21.5%v.

5%;p<0.001),renalfailure(14% v.0.7%;p<0.001),woundsepsis(22.5% v.6.7%;

p<0.001)andothermiscellaneousconditions(5.5%v.0.3%;p<0.001).Theoverall

mortalitywassignificantlyhigheramongrural-basedpatientsthanurban-based

patients(3.5%v.0.3%,respectively;p=0.008)(13).Thissurveyidentifiesruraloriginasan

independentriskfactorforappendicularruptureandapoorclinicalcourse.Ruralpatientshave

majordelaysbetweentheonsetofsymptomsanddefinitivesurgerycomparedwithurban

patients(13).

Theexactreasonsforthesedelaysrequirefurtherinvestigation.Health-seeking

behaviouriscomplexandisinfluencedbyruralpovertyandremotenessaswellas

culturalissuessuchastherelianceontraditionalhealersasaprimarysourceofcare

andhealthadvice.

However,failureofclinicalrecognitiononcecontactwiththehealthsystemhasbeen

madefollowedbydelaysintransferforsurgerytotheregionalhospitalarefailingsof

thehealthsystem(13).
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ChapterThree:Objectives

3.1.Generalobjective

• Toassessprevalenceandoutcomeofperforatedappendixamongcases

ofoperatedappendicitisinJUSH,SouthwestEthiopia

3.2.Specificobjectives

• To determine prevalence ofperforated appendixamong cases of

operatedappendicitisinJUSH.

• Toidentifyfactorsassociatedwithperforatedappendixamongcasesof

operatedappendicitisinJUSH.

• Toassessoutcomeofperforatedappendix

• Todeterminerateofcomplication
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Chapterfour:MethodsandMaterials

4.1StudyAreaandperiod

Thedataextractionfrom patient’srecordswhowereoperatedforappendicitisfrom

September1/2013toSeptember1/2015wasconductedfrom October1-30/2015in

JimmaUniversityspecializedHospital.

JimmazonecomprisesJimmatownanditsnearbyworedas.ItislocatedinSouth

WestofEthiopia,Oromiaregionalstate,withestimatedpopulationof2,486,155.The

townislocated350Kilometersfromthecapital,AddisAbaba.

JimmaUniversityisoneofthelargestUniversitiesinthecountrieswhichrunsboth

undergraduateandgraduateprogrammesinseveraldisciplines.

JimmaUniversitySpecializedHospital(JUSH)isoneofteachinghospitalsinthe

country.

ThehospitalgiveshealthserviceatinpatientandoutpatientlevelasareferralHospital

forabout15millionpopulationintheSouthWestofthecountry.

ThehospitalhasInternalMedicine,Pediatrics,OB/GYN,Surgery,Dental,Radiology,

Ophthalmology,AnesthesiologyandPsychiatrydepartments.

ThedepartmentofsurgeryhasemergencysurgicalOPDwith6beds,twoColdsurgical

OPDandthreewardsforinpatienttreatment(SurgicalA,B,andC)withtotal123beds

andabout3240annualadmission(includesbothEmergencyandElectiveadmission).

ThedepartmenthasReferralclinicwhichgivesanoutpatientserviceforGeneral

SurgicalpatientstwiceaweekandforOrthopedicsurgicalpatientsonceaweek.

AlsotheDepartmentowns MinorORwith2tablesforminorsurgeryandMajorOR
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with3tableswhichgiveserviceforbothElectiveandEmergencymajorOperation.

4.2Studydesign

AretrospectiverecordreviewwasconductedfromOctober1-30/2015

4.3Population

4.3.1Sourcepopulation

AllappendicitiscasesoperatedinJUSHwerethesourcepopulation

4.3.2Studypopulation

AllappendicitiscasesoperatedinJUSHduringthestudyperiodofSeptember1/2013-

September1/2015.

4.4Inclusionandexclusioncriteria

4.4.1 Inclusioncriteria

Allcases ofoperated appendicitis with intra operative confirmation of

inflammationand/orperforatedappendixduringthestudyperiodwillbe

included.

4.4.2 Exclusioncriteria

Patientswithappendicitiswhowerenotoperatedforanyreason.

Incompleterecordwerealsobeexcludedfromthestudy.

4.5.SamplesizeandSamplingtechnique

Alloperatedappendicitiscasesduringthestudyperiodwereincluded.

4.5studyvariables

Dependentvariable

Perforatedappendicitis(yesorNo)
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Independentvariables

Age,sex,address,durationofillness,preoperativetreatment,underlyingmedical

illness,previousabdominalsurgery,presenceoffaecolith.

4.7.Operationaldefinition

Durationofillness-timeintervalbetweentheonsetofsymptomsofthediseaseand

operativeintervention

Latepresentation-casesofpatientswhocametothehospitalafter48hoursofonset

ofillness.

4.8Datacollectionprocedureandtool

4.8.1Datacollection

First,thetheatreoperationandwardadmissionrecordswerereviewedtodeveloplists

ofappendicitiscasesorpatientspresentedandoperatedduringthestudyperiod.Then,

usingthepatient’scardnumberontheoperationoradmissionrecord,patient’scard

wassoughtfrom thehospital’scardofficeorroom.Finally,datawascollected

(extracted)frompatient’scard,operationrecordandadmissionrecordusingchecklist

developedforthispurpose.

4.8.2Datacollectors

Datacollectionwasundertakenbyone1styearsurgicalresident,onemedicalintern

andoneBSCnurseaftertheyweretrainedforonedayaboutclinicalpresentation,
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complicationandoutcomeofappendicitis,objectiveofthestudy,variablesonthe

questionnaireanditsimplication.Then,theywereassignedtofillthedatacollection

checklist.Alldatacollectionactivitiesweresupervisedbytrainedsurgicalresidents

andprimaryinvestigator.

4.9.Dataqualitycontrol

Adequatetrainingwasprovidedfordatacollectors,andthecompilationformatwas

preparedinsimpleEnglishtomaintainclarityandeasierunderstandingbythosedata

collectors.

Datawascheckedforcompletenessandsomerepresentativecardswerecross-

checkedbysupervisorand/orprincipalinvestigatorforappropriateness.

4.10.Dataprocessingandanalysis

Thecollecteddatawaschecked,edited,codedandenteredintoSPSSversion20.0

softwaretobeanalyzed.SPSSdatawascheckedforerrorandmissingvalue.

Descriptivestatisticslikemeasureofcentraltendencyandproportionwerecomputed.

FinallytheResultswaspresentedinwrittenform,tabulation&figurativepresentations

fromwhichconclusionandrecommendationweremade.Resultswerealsocompared

withotherstudies&discussed.

4.11Disseminationplan

Afterresearchcompletionandfinalizingthereport,thefindingofthestudywillbe

disseminatedtoallrelevantstakeholdersthroughPresentationandpublication.Copies

oftheresearchwillbesubmittedtoJimmaUniversity,JUSH,from whichdatawere

collected,theministryofhealthandotherconcernedinstitutionsandstakeholdersfor

possibleapplicationsofthestudy.Theextractoftheresultwillbepresentedonannual

researchconferencesandpublishedonscientificjournalsandresearchproceeding
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4.12Ethicalconsideration

TheresearchproposalwassubmittedtoJimmaUniversityEthicalReviewBoardto

obtainethicalclearance,andthendatacollectionwasinitiatedafteraletterof

permissionwasobtainedfrom theaboveresponsibleofficetotheheadofeach

surgicalward,OperationroomheadandRecordoffice.Theinformationgatheredabout

thepatientwaskeptconfidential.

Chapterfive:ResultsandDiscussion

Results

Therewereatotalof246casesofappendicitisoperatedintheHospitalduringthe
studyperiodfromSeptember1/2012-september1/2015.Fromthis,recordsof184
patientswereavailableandincludedinthestudy.InthisstudyMaleconstitutedthe
majority130(70.7%)andfemale54(29.3).Outof54females5ofthemwerepregnant
and49werenot.Theagerangesfrom5-76yearswithmeanageof26.40years.Most
ofthecaseswerefromrural128(69.6%)thanurban56(30.4%).

Table1.Patternofappendicitisaccordingtoage&sex

sex Total

male female

Ageinyears

1-10 14 16 30

11-60 106 36 142

>60 10 2 12

Total 130 54 184
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Table2:AgedistributionofcomplicationsamongthestudyGroups.

Complications Total

pneumonia atelectasis SSI intra-

abdominal

collection

Ageina

year

1-10 4 4 4 2 14

11-60 7 1 21 1 30

61-76 3 0 1 5 9

Total 14 5 26 8 53

Outof184cases26(14.1%)hadhistoryofpreviousabdominalsurgerybutfortherest

158(85.9%)thiswastheirfirstsurgery.Thetimetakenbythepatientsbetweenonsetof

symptomandpresentationtohospitalwaslessthanorequalto48hoursin79(42.9%)

cases,andgreaterthan48hours in105(57.1%)cases.Theleadingpre-operative

diagnosiswassimpleacuteappendicitis104(56.5%)followedbyappendicealabscess

29(15.8%),therestareperforatedappendixandgeneralizedperitonitissecondaryto

appendicitisaccountingfor28(15.2%)and23(12.5%)respectively

Table3:Pre-operativediagnosisasperdurationofillness

pre-operativediagnosis Total

Generalized

peritonitis

Acute

appendicitis

Appendiceal

abscess

Perforated

appendix

Durationof

illnessinhour

=/<4

8
0 76 3 0 79

>48 23 28 26 28 105

Total 23 104 29 28 184
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Morethanhalfofthecases99(53.8%)hadtakenpre-operativetreatmentwith

antibiotics.91.8%ofthecasestookprophylacticantibiotics.Intraoperativefinding

includesinflamedappendix90(48.9%),perforatedappendix42(22.8%),appendiceal

abscess29(15.8%)andgeneralizedperitonitissecondarytoappendicitis23(12.5%).

Themajorityofthepatients182(98.9%)hadtakenpostoperativetreatmentwith

antibiotics.Onehundredsixtyfivecaseswerestayedinthehospitalforlessthanor

equaltosevendaystherestnineteenstayedformorethansevendays.

Outofonehundredeightyfourcases,fiftythreecasesdevelopedcomplication.From

thistheleadingcomplicationweresurgicalsiteinfection26cases,followedby

pneumonia14cases,intra-abdominalcollection8casesandatelectasis5cases.Ten

(5.4%)casesdiedduringthepost-operativeperiodwhiletherest174(94.6%)were

dischargeimproved.

Table3:Outcomedistributionaspercomplications

Outcome Total

discharged

improved

died

Complications

Pneumonia 14 0 14

Atelectasis 3 2 5

SSI 25 1 26

Intra-abdominalcollection1 7 8

Total 43 10 53
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Table4:DistributionofDurationofillnessvscomplications

complications Total

pneumonia Atelectasi

s

SSI intra-

abdominal

collection

Durationof

illnessinahour

</=48 3 0 4 0 7

>48 11 5 22 8 46

Total 14 5 26 8 53

Table6:Distributionofagevsoutcome

Table5:Outcomeasperdurationofillness

outcome Total

discharged

improved

died

Durationofillnessin

ahour

=/<

48hrs
79 0 79

>48hrs 95 10 105

Total 174 10 184

outcome Total

dischargedimproved died

ageinayear

1-10 26 4 30

11-60 141 1 142

61-76 7 5 12

Total 174 10 184
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Table7:P-valueandX2ofvariablesassociatedwithoutcome.

Variable Outcome X2 p-value Df

Improved Died

sex male 123 7 0.002 0.963 1

female 51 3

pregnancy yes 5 0 0.324

0.569

1

No 46 3

Age 1-10 26 4 40.476 0.000 2

11-60 141 1

>60 7 5

Durationof

illness

=/<48 79 0 7.956 0.005 1

>48 95 10

complicatio

n

yes 43 10 26.137 0.000 1

No 131 0
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Pre-op

antibiotics

Yes 89 10 9.079 0.003 1

No 85 0

Intra-

operative

finding

Inflamed

appendix

90 0 58.413 0.001 3

Perforated

appendix

41 1

Appendice

alabscess

29 0

Generalize

d

peritonitis

14 9

Co-

morbidity

DM 4 3 24.954 0.001 2

HIV/AIDS 2 1

No

comorbidit

yillness

168 6

Discussion

Appendicitisisrecognizedworldwideasthecommonestsurgicalemergency.Prompt

decisionandurgentsurgicalinterventionpreventscomplicationanddeath.Thepresent

studyanalyzedthethreeyearsprevalenceandoutcomeofperforatedappendixat

JimmaUniversityspecializedhospital.Therewereatotalof246casesofappendicitis

operatedintheHospitalduringthestudyperiodfromSeptember1/2012-september1

/2015.Fromthis,recordsof184patientswereavailableandincludedinthestudy.

InthisstudyMaleconstitutedthemajority130(70.7%)andfemale54(29.3).Outof54
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females5ofthemwerepregnantand49werenot.Theagerangesfrom5-76years

withmeanageof26.40years.Mostofthecaseswerefromrural128(69.6%)than

urban56(30.4%).

Appendicitisisfoundinallagegroupswhichisinagreementwithotherstudies.Inthe

studybySaundaRBandOmarEinSeptuangenarian(3)theagedistributionranges

from3to78yearsandthemeanwas17.2years.Similarlystudydoneinourcountryby

ZelalemA(6)inYirgalemHospitalsouthernpartofEthiopiashowsthattheagerange

was4to69years,themeanbeing8years.Accordingtothisstudyappendicitisis

foundtohavehighestincidenceinmales(70.7%)whichisconsistentwithmany

studies(3,4and7)showingmalepredominanceforwhichnoapparentexplanation

couldbegiven.

Outof184cases26(14.1%)hadhistoryofpreviousabdominalsurgerybutfortherest

158(85.9%)thiswastheirfirstsurgery.Thetimetakenbythepatientsbetweenonsetof

symptomandpresentationtohospitalwaslessthanorequalto48hoursin79(42.9%)

cases,andgreaterthan48hoursin105(57.1%)casessimilarwithstudydonein

EthiopiabyBirhanuK.(7)wherethemajority(68.2%)ofpatientscametotheHospital

within48hoursofonsetofsymptoms.OtherstudiesdoneinotherpartofAfricaalso

showedsimilarresults(3,9and11).

Theleadingpre-operativediagnosisinthisstudywassimpleacuteappendicitis

104(56.5%)followedbyappendicealabscess29(15.8%),therestareperforated

appendix and generalized peritonitis secondary to appendicitis accounting for

28(15.2%)and23(12.5%)respectivelywhichshowedhigherrateofperforationand

peritonitisinthisstudycomparingtootherstudies(1,24and6).

Morethanhalfofthecases99(53.8%)hadtakenpre-operativetreatmentwith

antibioticsfordiagnosisotherthanappendixatHealthCenterand/orDistrictHospital

whichisincontrasttootherstudieswheremisdiagnosiswaslessthan20%(1,2,3,6,

and8).

Intraoperativefindingincludesinflamedappendix90(48.9%),perforatedappendix

42(22.8%),appendicealabscess29(15.8%)andgeneralizedperitonitissecondaryto

appendicitis23(12.5%),whichshowedhigherrateofperforationandperitonitisinthis

studycomparingtootherstudies(1,24and6).

Almostallpatients182(98.9%)hadtakenpostoperativetreatmentwithantibiotics

whichwasalsoroutineinotherstudies(1,2,3,5,7and11).
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Outofonehundredeightyfourcases,fiftythreecases(26.5%)developedcomplication

whichishigherthancomplicationobservedinotherstudiesdoneinthecountryand

abroad(3,5,6).Fromthistheleadingcomplicationweresurgicalsiteinfection26

cases,followedbypneumonia14cases,intra-abdominalcollection8casesand

atelectasis5cases.Eightysixpointeightpercent(86.8%)ofcomplicationoccurredin

thosepatientswhocamelate(after48hoursofonsetofsymptoms)andinthetwo

extremesofage(lessthan10yearsandgreaterthansixtyyearsofage),similarfinding

accordingtothestudydonebyBirhanuK.inBlackLionHospital,Ethiopia(7).

Ten(5.4%)casesdiedduringthepost-operativeperiodwhiletherest174(94.6%)were

dischargeimproved.Themortalityrateobservedinthisstudyisalmostsimilarwith

thatofstudydonebyZelalemA.(5.2%)whichwasdoneinYirgalemHospital,southern

Ethiopia(6).Butitishigherthanthemortalityobservedinotherstudiesdoneinthe

countryaswellasotherpartsofAfrica(1,2,3,4and9).Allthedeathoccurredinpatients

whocameafter48hoursofillnessand90%occurredinthetwoextremesofage(40%

inunder10yearsand50%inpatientsolderthan60years)makinglatepresentation

andextremesofageindependentriskfactorfordeath.Thesameistrueaccordingto

thefindingofSaudaRB,OmarE,studydoneinseptuagenarian(3).

Thereissignificantassociationbetweenage,durationofillness,preoperative

treatmentwithantibiotics,intraoperativefinding,co-morbidityandoutcomeaccording

tothisstudy.Agehasstrongassociationwithoutcome(X-square40.476,P-valueof

0.000andDf2).ThisisinconsistentwithstudydoneinSudanbyAhmedM(10).

Durationofillnesshasalsostrongassociationwithoutcome(X-square7.956,P-value

0.005andDf1).Inthisstudyallthemortalitywereinpatientswhocamelate(after48

hours)whichwasalsoobservedinotherstudiesdoneinthecountry(3,4,5,6).Pre

operativetreatmentwithantibioticsduetomisdiagnosisatHealthcenterand/District

Hospitalisothervariablesignificantlyassociatedwithoutcome(X-square9.079,P-

value0.003andDf1)
Inthisstudyintraoperativefindingobservedwereinflamedappendix90(48.9%),

perforated appendix42(22.8%),appendicealabscess29(15.8%)and generalized

peritonitissecondarytoappendicitisandtherewassignificantstatisticalassociation

betweenintraoperativefindingsandoutcome(X-square58.413,P-value0.003andDf
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1).Themajorityofdeathswereinpatientspresentedwithgeneralizedperitonitis

secondarytoperforatedappendix,casesalsoobservedinotherstudies(8,9,12).

Themajorco-morbidityobservedinpatientswhowereundergoneoperationforcases

ofappendicitisweretypeIIDMandHIV/AIDSwithstrongassociationonoutcomeof

thepatients(X-square24.954,P-value0.001andDf2).Threeoutofthetendeaths

occurredinthosewithco-morbiddisease.

Chaptersix:ConclusionandRecommendation

Conclusion

Acuteappendicitisiscommoninourlocality,thepresentationandoutcomeisnot
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differentfromtheobservationofotherresearchersinthedevelopingworld,butlate

presentation,higherratesofcomplicationsanddeathsareobservedinourarea.

Accordingtothisstudy,thereareseveralvariablesthatarepredictiveofpooroutcome

inpatientswithappendicitis.

Latepresentation,extremisofages,preoperativetreatmentwithantibioticsdueto

wrongdiagnosis,presentationwithgeneralizedperitonitisandpresenceofcomorbid

conditionliketypetwoDMandHIV/AIDSarethemostpredictiveofdeath(p<0.05for

each).

Theexactreasonsforthesedelaysrequirefurtherinvestigation.Health-seeking

behaviouriscomplexandisinfluencedbyruralpovertyandremotenessaswellas

culturalissuessuchastherelianceontraditionalhealersasaprimarysourceofcare

andhealthadvice.

However,failureofclinicalrecognitiononcecontactwiththehealthsystemhasbeen

madefollowedbydelaysintransferforsurgerytotheregionalhospitalarefailingsof

thehealthsystem.Interventionisurgentlyneededtoimprovetheoutcomesofacute

appendicitis.
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Recommendations

Istronglyrecommendthefollowingtotheconcernedbodies:

Allhealthprofessionalsworkingathealthcenters,privateclinicsand/orprimary

hospitalstohavehighindexofsuspicionofacuteappendicitisinallpatientspresented

withacuteabdominalpainandtoreferthemurgentlyforsurgeonsopinionifthe

diagnosisofacuteappendicitisislikely.

JimmaUniversity,collegeofMedicalandHealthscienceincollabotionwithjimma

zonalhealthBureaustoarrangetrainingonhowtoapproachtopatientswith

suspectedappendicitisforhealthworkerspracticinginthehealthcentersandprimary

hospitals.

OromiahealthBureausincollabotionwithJimmazonalhealthbureaustoincrease

healthseekingbehaviorofthepopulationbycreatingawarenessthroughusingsocial

mediaslikeFMRadio.
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