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ABSTRACT:

Surgicalsiteinfection(SSI)isamongthemostcommonsufferingsfollowingcaesarean
section.Itcontributestoincreasedmorbidityandnegativeimpactonthemental,social
aspectofpatient’slife.Todeterminetheincidence,riskfactorsandthereforethe
bacteriologicalSSIfollowingobstetricsandgynecologicalsurgeriesatUmaidHospital
Jodhpur.This was a prospective studyof50 patients who developed SSIafter
caesareansectionover3months.Woundswabwascollectedfrom thesepatientsand
cultureandantibioticsensitivityweredoneforaerobicorganisms.Outofthe1500
participantswhohadacaesareansection,50patientshadSSI,givinganincidenceof
3.33%.The common isolates were CONS (57%),Staphylococcus aureus (14%),
followed byE.coli(17 %), Acinatobactor(7%)and Klebsiella (3%).Risk factors
significantlyassociatedwithpostcaesareansectionwoundinfectionwereemergency
caesareansection,underlyingmedicalillness,lackofintraoperativeantibioticcoverage,
previouscaesareansection.Mostisolateswerehighlyresistanttoofloxacinandhighly
sensitivetovancomycin,linezolidandamikacin.Thepost-caesareanwoundinfection
rateinourcentrewas3.33%ofallcaesarean.Linezolid,cefazolineantibioticswerevery
sensitiveforSSIsandmaybeusedprophylacticallytillthereportofwoundswab
microscopy,cultureand sensitivityisobtained.Thismayreducethecomplications
associatedwithSSI.



INTRODUCTION:

SSIisdefinedasaninfectionoccurringwithin30daysafterasurgeryandaffecting

superficial/deeptissuesattheoperationsite.[1]Surgicalsiteinfections(SSI)isoneof

themostcommoncausesofnosocomialinfections,withareportedincidencerateof2-

20% [2].Postoperative SSIfollowing caesarean section is related with increased

morbidity,mortality,prolongedhospitalstayandsocio-economiclosstothepatient[3].

Amongriskfactorspatientrelatedfactorsareoldage,nutritionalstatus,preexisting

infection,co-morbidillnessandprocedurerelatedfactorslikepoorsurgicaltechnique,

prolonged duration ofsurgery,pre operative partpreparation,improperaseptic

precautions.ThesefactorscaninfluenceSSIssignificantly[4].Inadditiontotheserisk

factors,thevirulenceandtheinvasivepoweroftheorganism involved,physiological

stateofthewoundtissueandtheimmunologicalintegrityofthehostarealsothe

importantfactors.

Surgicalsiteinfectionsdelayrecoveryofpatientthusprolonghospitalstayoroutpatient

treatment,maynecessitatereadmissionaswellasothermorbiditiesandmortality

[5].Thus are responsible forsignificantpsychologicaland economicalloss to the

society.Therateofsurgicalsiteinfectionaftercaesareansectionrangefrom 3%to15%

[6-8].

The causes ofsurgicalsite infection following caesarean include following[9-12].

Intrinsicfactorsareage,obesity,underlyingmedicalconditionslikediabetesmellitus,

hypertension,immunocompromisedstateslikeHIVinfection,anemia.Extrinsicfactors

include preoperative parts preparation, type of procedure carried out

(emergency/elective),typeofanaesthesia(regional/general),typeofskinincisiongiven

(horizontal/vertical),prophylactic antibiotic coverage,chorioamnionitis,numberof

vaginalexaminationscarriedoutbeforesurgery,durationofoperationandenvironment

oftheoperatingroom [13-14].Knowledgeofriskfactorsmayhelpto reducethe

incidenceandseverityofsurgicalsiteinfections.

TheCDC definition[15]describesthreelevelsofsurgicalsiteinfection;Superficial

incisionalSSIInfectionoccurswithin30daysaftertheoperationandinfectioninvolves

onlyskinorsubcutaneoustissueoftheincisionandatleastoneofthefollowing:

1.Purulentdrainage,withorwithoutlaboratoryconfirmation,from thesuperficial

incision.

2.Organismsisolatedfrom anasepticallyobtainedcultureoffluidortissuefrom



thesuperficialincision.

3.Atleastone ofthe following signs orsymptoms ofinfection:pain or

tenderness,localizedswelling,redness,orheatandsuperficialincisionisdeliberately

opened bysurgeon,unlessincision isculture-negative.4.Diagnosisofsuperficial

incisionalSSIbythesurgeonorattendingphysician.

DeepincisionalSSIOperationrelatedinfectioninvolvingdeepsofttissueswhichoccurs

within30daysaftertheoperationandatleastoneofthefollowing:

1.Purulentdrainage from the deep incision butnotfrom the organ/space

componentofthesurgicalsite.

2.Adeepincisionspontaneouslydehiscesorisdeliberatelyopenedbyasurgeon

whenthepatienthasatleastoneofthefollowingsignsorsymptoms:fever(>38°C),

localizedpain,ortenderness,unlesssiteisculture-negative.

3.Anabscessorotherevidenceofinfectioninvolvingthedeepincisionisfound

on direct examination,during reoperation,or by histo-pathologic or radiologic

examination.4.DiagnosisofadeepincisionalSSIbyasurgeonorattendingphysician..

AIM :

1.Toknowtheincidenceandriskfactorsofwoundsepsis.

2.Organismsassociatedandmostcommonpathogencausingwoundsepsisand

antibioticsensitivityprofile.

3.ImpactofSSIonhospitalstayandpatientoutcome.

MATERIALANDMETHODS:ThisprospectivestudywascarriedoutinDepartmentof

ObstetricsandGynecology,UmaidHospital,DrS.N.MedicalColleg,Jodhpur,Rajsthan

India.Thestudypopulationcomprisedofpatientsthathadacesareansectionandthen

developed post-caesarean section surgicalsite infections during hospitalstayor

readmittedafterreleasedfrom hospital.Theexclusioncriteriawerewomenwithwound

infectionsoccurringafter30daysofsurgery,caesareansectionsdoneoutsideour

hospitaladmittedfollowingwoundinfectionandrefusaltogiveconsent.Post-operative

surgicalsiteinfectionwasasdefinedaccordingtoCDC criteria15. Thestudywas

conductedoveraperiodof3monthsand50samplesweretakeninstudytime.

Structuredquestionnaireswereusedtoextractdatafrom thepatientsundergoing

caesarean sections.The information includes demographic data,existing chronic



disease(suchasdiabetesmellitus,hypertension),pastmedicalhistory.Forthose

patientsthatdevelopedSSI,physicalexaminationwasdonetodeterminethediagnosis

andtypeofthesurgicalsiteinfection.Woundswabsformicrobiologicculturewere

takenfrom theinfectionsiteusingsterileswabssticksbeforethewoundiscleaned

withanantisepticsolutionwithoutcontaminatingwithskincommensalsandsenttothe

hospitallaboratoryimmediatelyformicroscopic,cultureandsensitivity.

TYPEOFSTUDY:Hospitalbasedprospectiveobservationalstudy.

STUDYCENTRE:Thestudywasconductedinthedepartmentofobstetricsand

Gynaecology,Umaidhospital,DrSNMedicalcollegeJodhpurRajasthan.

STUDYPERIOD:Thestudywasconductedoveraperiodof3monthsand50samples

weretakeninstudytime.

INCLUSIONCRITERIA:

Infectionsoccurringwithin30daysofoperation

1.Duringhospitalstay

2.Readmittedafterreleasedfrom hospital.

EXCLUSIONCRITERIA:

Patientsnotoperatedatourcentre

RESULTS:

Thestudywasperformedoveraperiodof3monthswith50womendevelopingSSI.

Resultaredepictedintablesbelow.

Fig1:showsthat50patientsoutof1500participants(3.33%)hadsurgicalsiteinfection

followingcaesareansection.



Table1Demographicdata:DepictsthedemographicdataofpatientdevelopingSSI.

Majorityofpatientwerebetween21-25yearsofage,marriedandhadprimaryeducation.

Age

<20years

21-25years

26-30years

31-35years

36-40years

>40years

Totalpatients

09

22

10

03

03

03

Maritalstatus

Married

Single

Separated/widowed

50

00

00



Educationlevel

None

Primary

Collegelevel

08

30

12

Religion

Hindu

Muslim

Other

41

09

00

Table2:Outoftotalsurgeriesdoneinaperiodof3month,about50developed

SSI(3.33%incidence)

Typeofsurgery

Caesarean 40

Othergynaesurgeries 10

Table3:Obstetricsdata:ShowsPrimigravidawereathigherriskofdevelopingSSI.

Antenatalvisits

Yes

No

23

17

Previousdeliveries

0

1

27



2 08

05

Previouscaesarian

0

1

2

31

06

03

Gestationalage

Term

Preterm

35

05

Table4:RISKFACTORS:Showstheriskfactorsforpost-caesareanwoundinfection.

SSIwassignificantlyhigheramongemergencycaesareansection(84%)thanthe

electivecaesareansection(26%)Themostcommonindicationofcaesareansection

developingSSIwasFetaldistressfollowedbypreviousLSCS.

Typeofsurgery

Elective

Emergency

08

42

IndicationofC-Sec

FD

PREVIOUSLSCS

DTA

CPD

15

09

03

03



1BREECH

FI

APE

PLACENTAPREVIA

CORDPROLAPSE

BOH

03

03

01

01

01

01

Pastillness

Diabetesmellitus

Hypertension

Hypothyroidism

Epilepsy

03

06

01

01

Fig2:ShowsindicationsofcaesareansectiondevelopingSSI



Table5:PRE-OPFACTORS:

LabourstartedbeforeC-sec

Yes

No

13

27

Durationoflabourinhours

<6hr

>6hr

09

04

ROM beforeC-Sec

Yes

No

18

22

Durationofrupture

<6hr



>6hr 15

03

Prophylacticantibiotics

Yes

No

09

41

Examinationspervagina

0

1-2

>3

03

23

14

Table6:INTRA-OPERATIVEFACTORS:

Surgicalincision

JohnCoelincision

Lowtransverse

41

09

Typeofanaesthesia

Spinal

General

Epidural

47

02

01



Table7:Typeofwoundinfection:About76%weresuperficialand24%weredeep

woundinfections

Typeofwoundinfection

Superficial

Deep

38

12

Table8:Shownsoutof50patientdevelopingpostcaesareanSSIabout28shown

growthoforganism .

Growthoforganism

Yes

No

28

22



Table9:
Showsthe

frequencyof

pathogenic

bacteria

isolatesfrom

post-

operative

wound

infection.

Typeoforganism Pusculture Vaginalswabculture

CONS 16 02

E.coli 05 20

Staphaureus 04 00

Klebsiella 01 06

Acinatobactor 02 00



Table10:Showspostofmanagementofpatient.About78%weremanagedbydressing

alonewhile22%requiredresuturing.

Dressingalone 39

Resuturing 11



HOSPITALSTAY:

<5days 04

5-10days 21

>10days 25

RESULTOFSENSITIVITYANDRESISTANCE(table11)

Thedegreeofsensitivityandresistancevariedsignificantly.

Antibioticname CONS ECOLI Staphylococcus

aureus

Linezolid 100% - 100%

Amikacin 100% 50% 100%

Cefazoline 96.66% - 100%

Vancomycin 91.66% - 100%

Ampicillin+sulbactum 85.71% -

Tobramycin 60% 100% 100%



Ampicillin 50% - -

Piperacillin 0% - -

Ofloxacin 0% 0% 0%

Meropenam - 100% -

Cefepime - 100% -

Aztronem - 80% -

Ciprofloxacin - - 100%

Piperacillin

+Tazobactam

- - 100%

DISCUSSION:

Thestudygivesinformationabout pathogensassociatedwithpost-operativewound

infectionsinthishospitalandtheirsensitivityprofiles.Theincidenceofpost-caesarean

woundinfectioninthisstudywas3.33%.SimilarlyinanotherstudydonebyCharles

ObinnaNjokuandAmarachiNnaemezieNjoku2in2019incidenceofSSIwasfoundto

be8.5%(16).Anotherstudydoneby Negietal(17) incidence17.8%.Thepossible

reasonforvariationinthesestudiescouldbeduetodifferencesinthepopulationunder

study,diversityofindicationsforcaesareansectionsperformedindifferentcenters.

Cunningham(18)mentioned thatmanyobstetricalcomplicationssuch asprolonged

labour,PIH,andpostpartum sepsiswerecommonlyobservedamongteenagersandin

reproductiveagegroup.Inthisstudyreproductiveagegroup(21-25yr)showedhigher

percentageofSSI(44%)

EducatedwomenareexpectedtohavehealthyhealthpracticesandthuslessriskofSSI

asshowninastudy(16)howeverinthisstudySSIwasmoreineducatedwomen84%

ascomparedtoilliterateone20%.

Generallypatientsundergoing emergencyCaesarean section are athigherriskof

infections.InthisstudyelectivesurgeriesdevelopingSSIwere16% while84% were

emergencies.Thisisprobablyduetoantibioticprophylaxisgiveninelectivesurgeries

reducingtheriskofpostoperativeSSI.SimilarresultswerefoundinStudydoneby

CharlesObinnaNjokuwithmorenumberofemergencycaesareansectionsascompared

toelectivedevelopingSSI(16)



MostcommonindicationofcaesareansectiondevelopingSSIinthisstudywasfetal

distress(37%)followedbypreviousLSCS(22%).StudydonebyTsehaynesh(2018)also

showedFetaldistresstobethemostcommonindication(19)

Inpresentstudy76% woundinfectionweresuperficialwhile24%weredeepwounds.

WhileastudydonebyGhirmay in2015showedsuperficialincidenceas25%anddeep

75%[20]

Inthisstudyoutof50patientsdevelopingSSI,28patients(56%)hadmicrobialculture

growthwhereStaphylococcusaureuswas(72%)causativeorganism,followedbyE.coli

(17%), Acinatobactor(7%)andKlebsiella(3%).Similarresultswerefoundinother

studiesdonebyCharlesObinnaNjokuwherestaphylococcusaureuswasmostcommon

organism associatedwithSSI(16).

Inthisstudy,CONSisolateswerehighlysensitivetoamikacin,linezolid,cefazolineand

vancomycin(table9).AnotherstudydonebyNjokureportedCONStobesensitiveto

amikacinandimipenem,andhighlyresistanttocephalosporins,amoxicillin/clavulanate,

gentamicinandmeropenem,andmoderatelyresistanttofluoroquinolones.(16)

InspiteofavailabilityofantibioticsSSIarestillresponsibleformuchmorbidityand

socioeconomiclossforbothpatientaswellashealthcaresystems.ReductioninSSI

whileminimizingantibioticresistancestillremainsachallengeformanyhealthcare

institutions.

OutoftotalSSI,in22% underwentresuturingwhile78% ofcasesweremanagedon

conservativebasisi.e.dressingalone.Whichshowsthatproperasepticprecautions

weretakenwhilemanagingthesepatientsandsecondaryresuturingratewaslessat

ourcentre.

CONCLUSION:

 TheincidenceofSSIinthisstudywas3.33%whichiswithinWHO

recommendation(2-20%)

 Presenceofwoundsepsiswasassociatedwithlongerdurationofhospitalstay

whichfurtherleadtoeconomiclosstothepatient.

PREVENTIONOFSSI:

 ForcontrollingSSI,strictinfectioncontrolpoliciesshouldbeformulated.A



committeeshouldbeestablishedwhichshouldbeabletomonitorSSIthrought

surveillancestudies.ThiswouldbringthelevelofSSItoanacceptablelevel.

 SurveillanceofSSIwithfeedbackdatatosurgeonshasbeenshowntobean

importantcomponentofstrategiestoreduceSSIrisk.

RECOMMENDATIONS:

 Evaluateandimprovepreandpostoperativecarethroughfurthertrainingand

supervision.

 Preoperativeantibioticsshouldbegiventoallpatientscheduledforcaesarean

sectionwhetheremergency/elective.

 Infectionpreventionprocedureinordertoreducetheriskofwoundsepsisshould

befollowedappropriately.
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