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ABSTRACT

Surgicaljsiteλinfectionλ(SSI)λisλtheλmostλprevalentλtypeλofλhospitalλinfectionλinλsurgicalλpatientsλandλisλasj
sociatedλwithλanλincreaseλinλhospitalλstay,λcostsλandλmorbidity/lethality.λheλknowledgeλofλtheλmainλriskλ
factorsλforλthisλtypeλofλinfectionλisλimportantλforλtheλestablishmentλofλpreventionλmeasuresλregardingλmodj
iiableλrisksλfactors.λheλobjectiveλofλtheλpresetλstudyλwasλtoλassessλtheλoccurrenceλofλSSIλandλstudyλtheλriskλ
factorsλinλoncologicλsurgeriesλofλtheλdigestiveλsystemλatλHospital de CâncerλinλBarretos,λSãoλPaulo,λBrazil.λλ
Individualsλundergoingλoncologicλsurgeriesλofλtheλdigestiveλsystemλinλtheλperiodλofλ08/01/2007λtoλ
08/10/2008λwereλprospectivelyλfollowedλforλ30λdaysλaterλsurgery.λPossibleλriskλfactorsλrelatedλtoλtheλ
patientλandλtoλtheλsurgicalλprocedureλwereλalsoλstudied.λAλtotalλofλ210λsurgeriesλwereλanalyzed,λwithλ
aλglobalλSSIλincidenceλofλ23.8%.λheλfollowingλvariablesλwereλindependentlyλassociatedλwithλSSI:λtimeλ
andλtypeλofλsurgery,λradiotherapyλbeforeλsurgeryλandλsurgeon’sλyearsλofλexperience.λheλriskλfactorsλ
foundλinλthisλstudyλhaveλbeenλdescribedλbyλotherλauthorsλandλareλnotλamenableλtoλinterventionλforλ
SSIλprevention.λFurtherλstudiesλareλrecommendedλwithλtheλobjectiveλofλinvestigatingλinterventionsλ
thatλcouldλreduceλtheλriskλforλSSIλinλthisλtypeλofλsurgery.λ
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INTRODUCTION

Midwayλ throughλ theλ twentiethλ century,λ itλ

wasλbelievedλthatλpain,λanestheticλ incidents,λ

surgicalλ woundλ infectionλ andλ postoperativeλ

sepsis,λ whichλ wereλ importantλ obstaclesλ toλ

theλ successλ ofλ surgicalλ treatment,λ hadλ beenλ

overcome.λInλaλway,λsuchλpredictionsλcameλtoλ

pass;λ however,λ theseλ complicationsλ areλ stillλ

aroundλandλpersistλasλcausesλofλpostoperativeλ

morbidityλandλlethality.1j3λ

Itλ isλestimatedλ thatλ500,000λcasesλofλ surgij

caljsiteλ infectionλ (SSI)λ occurλ annuallyλ inλ theλ

Unitedλ Statesλ ofλ Americaλ (USA)λ and,λ amongλ

theλ rankingλ ofλ hospitalλ infections,λ SSIλ isλλ

amongλ theλ mostλ frequentλ ones,λ contributj

ingλwithλ14%λtoλ16%λofλ theλcases.1,3λHowever,λ

amongλsurgicalλpatients,λSSIλisλtheλhospitalλinj

fectionλ withλ theλ highestλ incidence,λ representj

ingλ38%λofλallλinfectionsλinλthisλpopulation.1,4

SSIλhasλaλgreatλimpactλonλmortality,λasλ30%λ

toλ40%λofλtheλdeathsλinλtheλpostoperativeλpej

riodλ areλ causedλ byλ thisλ infection.5λ Whenλ paj

tientsλwithλSSIλdie,λtheλSSIλitselfλisλtheλcauseλofλ

death,λmostλcasesλ(93%)λwithλsevereλinfectionsλ

involvingλorgansλandλspaces.1λAnotherλimporj

tantλ consequence,λ withλ considerableλ impactλ

forλ theλ healthcareλ systemλ andλ society,λ isλ theλ

impactλonλhealthcareλcosts.1,5j7λInλtheλUSA,λitλ

isλ estimatedλ thatλ theλannualλexcessλcostsλdueλ

toλSSIλisλ>λ1.6λbillionλdollars.6λAmongλtheλfacj

torsλ thatλ contributeλ theλ mostλ toλ theλ costλ inj

creaseλisλtheλlengthλofλhospitalλstay,λwithλaλdej

scribedλmeanλincreaseλofλ5.7λtoλ13.7λdays.5,7j10λ

heλneedλtoλprescribeλantibioticsλandλperformλ

reoperationsλasλwellλasλ laboratoryλandλradioj

logicλassessmentsλalsoλhasλaλconsiderableλimj

pactλonλhealthcareλexpenditures.3,8λ

SSIλisλaλmultifactorialλconditionλandλtheλriskλ

factorsλ involvedλ inλ itsλ onsetλ areλ commonλ forλ

mostλsurgeriesλ(age,λobesity,λsurgicalλtime,λetc);λ

however,λ otherλ factorsλ areλ peculiarλ toλ certainλ

procedures.λ hus,λ itλ isλ importantλ toλ identifyλ

theseλ factorsλ toλ evaluateλ theλ proceduresλ thatλ

carryλ theλ highestλ riskλ and,λ ifλ possible,λ deineλ

adequateλindicesλthatλcanλpredictλtheλriskλofλSSIλ

inλdiferentλtypesλofλsurgery.11
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Hospital de Câncerλ inλ theλ townλ ofλ Barretos,λ Sãoλ Pauloλ

State,λBrazil,λisλspecializedλinλoncologyλandλperformsλaroundλ

6,000λsurgeriesλannually,λwithλapproximatelyλ11%λbeingλnej

oplasiasλofλtheλdigestiveλtract.λInλspiteλofλtheλrelevanceλofλSSI,λ

thisλisλtheλirstλstudyλofλsystematicλcollectionλofλinformationλ

onλitsλdistributionλandλcharacteristicsλinλthisλhospital.

heλstudyλwasλapprovedλbyλtheλEthicsλCommitteeλinλRej

searchλofλHospital de Câncer de Barretos,λprocessλ#λ95/07.

METHODS

Individualsλ agedλ 18λ yearsλ andλ older,λ undergoingλ curaj

tiveλorλpalliativeλsurgeryλforλprimaryλmalignantλneoplaj

siasλofλtheλdigestiveλsystemλfromλAugustλ1,λ2007λtoλJulyλ

31,λ2008,λwereλenrolledλinλtheλstudy.λThoseλwhoλhadλnotλ

completedλ30λdaysλofλpostoperativeλ followjupλwereλexj

cluded,λexceptλcasesλofλdeathλdueλtoλSSIλbeforeλcomplej

tionλofλtheλ30jdayλperiod.

Informationλonλ theλ followingλvariablesλwereλcollectedλ

forλ eachλ studyλ participant:λ name,λ hospitalλ registrationλ

number,λage,λsex,λlevelλofλschooling,λcancerλtype,λneoplasiaλ

staging,λ diabetesλ mellitus,λ nutritionalλ statusλ andλ obesity,λ

historyλ ofλ alcoholλ consumption,λ smokingλ status,λ surgeryλ

performed,λdateλofλsurgery,λsurgicalλoutcomeλ(curativeλorλ

palliative),λsurgicalλconditionλ(electiveλorλemergency),λtimeλ

ofλsurgery,λradiotherapyλonλtheλtopographyλofλtheλoperativeλ

ieldλpriorλ toλsurgery,λchemotherapyλpriorλ toλsurgery,λhyj

perglycemiaλ inλ theλ perioperativeλ period,λ polytransfusionλ

ofλbloodλderivativesλinλtheλperioperativeλperiod,λantibioticλ

prophylaxisλ(antibioticλagentλused,λdose,λmomentλofλstart,λ

intraoperativeλ repeatλdosingλandλdurationλofλuse),λ lengthλ

ofλ preoperativeλ hospitalization,λ surgicalλ team,λ surgeon’sλ

yearsλofλexperience,λASAλclassiication,λtypeλofλanesthesia,λ

potentialλ forλsurgeryλcontamination,λSSIλdataλ(dateλofλdij

agnosis,λ depth,λ microbialλ etiology,λ evolution).λ heλ CDCλ

criteria11λwereλusedλtoλdiagnoseλSSI.λ

Theλinformationλwereλstoredλinλaλdatabaseλandλanaj

lyzedλusingλtheλsoftwareλSPSSλforλWindows,λreleaseλ17.0.

First,λ theλ sampleλwasλ characterizedλbyλabsoluteλ andλ

relativeλ frequencies,λ centralλ tendencyλ measuresλ (meanλ

andλ median)λ andλ dispersionλ (rangeλ andλ standardλ dej

viation).λ Forλ quantitativeλ variables,λ adherenceλ toλ theλ

normalλcurveλwasλverifiedλbyλtheλKolmogorovjSmirnovλ

test.λAsλtheλvariablesλdidλnotλhaveλaλnormalλdistribution,λ

theλnonjparametricλMannjWhitneyλ testλwasλappliedλ toλ

compareλ theλ groupsλ withλ andλ withoutλ SSI.λ Associationλ

betweenλ independentλ qualitativeλ variablesλ andλ SSIλ wasλ

initiallyλ assessedλ throughλ univariateλ analysisλ usingλ theλ

ChijsquareλtestλorλFisher’sλexactλtestλwhenλindicated.λ

Subsequently,λmultipleλlogisticλregressionλmodelsλwereλ

usedλ toλ verifyλ theλ independentλ associationλ betweenλ theλ

studiedλvariablesλandλSSI.λAλpjvalueλ≤λ0.25λwasλtheλcutjofλ

usedλ toλ determineλ whichλ variablesλ wouldλ enterλ theλ mulj

tivariateλmodel.λStatisticalλsigniicanceλwasλsetλatλαλ=λ5%.

RESULTS

Ofλ theλ 224λ potentialλ participants,λ 14λ patientsλ wereλ exj

cluded:λ sevenλ didλ notλ completeλ theλ 30jdayλ followjup,λ

fiveλdidλnotλhaveλcancer,λandλtwoλforλreoperationλdueλtoλ

nonjinfectiousλsurgicalλcomplicationsλbeforeλtheλendλofλ

theλ30jdayλperiod.λTherefore,λtheλfinalλsampleλconsistedλ

ofλ210λindividuals.

Amongλparticipants,λ59.5%λ(125/210)λwereλmaleλandλ

50%λwereλ lessλ thanλ60λyearsλold.λAsλ forλ theλnutritionalλ

status,λ 7%λ (14/210)λ wereλ malnourished,λ 48%λ (97/210)λ

wereλ overweight/obese,λ andλ 45%λ (91/210)λ hadλ normalλ

weight.λUpλtoλ14.6%λ(30/205)λhadλdiabetesλmellitus,λ23%λ

(48/160)λ wereλ smokers,λ andλ 15.6%λ (32/205)λ reportedλ

historyλofλalcoholλconsumption.λTheλASAλscoreλwasλdej

finedλinλ204λparticipantsλand,λofλthese,λ30.9%λwereλclasj

sifiedλ asλ ASAλ 1,λ 56%λ asλ ASAλ 2λ andλ 12.7%λ asλ ASAλ 3/4.λ

Neoplasiaλstagingλwasλassessedλinλ192λindividuals,λwithλ

89λ(46.4%)λbeingλclassifiedλasλstagesλI/IIλandλtheλremainj

ingλasλstagesλIII//IV.

Regardingλ theλ typeλ ofλ surgeryλ (Tableλ 1),λ 12.9%λ

(27/210)λwereλderivations/jejunum,λ23.8%λ(50/210)λwereλ

ofλtheλupperλdigestiveλsystemλandλ63.3%λ(133/210)λofλtheλ

lowerλdigestiveλtract.λSSIλwasλdiagnosedλinλ50λsurgeriesλ

(23.8%)λ andλ mostλ wereλ classifiedλ asλ superficialλ (46%).λ

Deepλ infectionsλ andλ infectionsλ ofλ organsλ andλ spacesλλ

Table 1. Distribution of participants according to the 

characteristics of the surgery and anesthesia, ICU 

stay and development of surgical site infection 

Variables Categories n %

Type of Jejunum/derivation 27 12.9 

surgery Upper digestive 50 23.8 

 Lower digestive 133 63.3

Potential for Potentially contaminated 70 33.3 

contamination Contaminated/infected 140 66.7

Days at ICU** Up to 2 days 18 40.0 

 3 days or more 27 60.0

Type of  General 59 28.4 

anesthesia* Spinal + epidural 25 12.0 

 Spinal + general 124 59.6

Previous  No 111 58.4 

surgery* Yes 79 41.6

Surgical site No 160 76.2 

infection Superficial 23 11.0 

 Deep 10 4.8 

 Organs and spaces 17 8.1

Total  210 100

*Some values are unknown for some participants. 
**Only patients that needed ICU.

Infectionλriskλinλoncologicλsurgery
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represented,λ respectively,λ 20%λ andλ 34%λ ofλ theλ total.λ

Thereλ wasλ aλ predominanceλ ofλ contaminated/infectedλ

surgeriesλ(66.7%),λICUλstayλ≥λ3λdaysλ(60%),λabsenceλofλ

previousλ surgeryλ (58.4%),λ andλ combinationλ ofλ spinalλ

andλgeneralλanesthesiaλ(59.6%).λTheλmeanλtimeλbetweenλ

surgeryλandλSSIλdiagnosisλwasλ11.9λdays.

Surgicalλ antibioticλ prophylaxisλ wasλ prescribedλ inλ

99.5%λofλtheλsurgeriesλandλitsλuseλwasλadequateλinλ74.5%λ

ofλ them.λTheλmostλcommonλinadequacyλwasλtheλuseλofλ

aλlowerλthanλrecommendedλdoseλ(10.1%).λOnλtheλotherλ

hand,λthereλwasλaλhighλrateλofλappropriatenessλregardingλ

theλantibioticλagentλselected,λmomentλofλprophylaxisλinijλ

tiation,λ intraoperativeλ repeatλ dosesλ andλ prophylaxisλλ

periodλ(Tableλ2).λλ

AsλforλtheλetiologyλofλSSI,λitλwasλnotλpossibleλtoλidenj

tifyλ theλ agentλ inλ 15λ patients,λ asλ materialλ forλ laboratoryλ

analysisλ wasλ notλ collectedλ beforeλ theλ startλ ofλ antibiotj

icsλorλ theλ surgicalλprocedureλ forλ treatingλ theλ infection.λ

Therefore,λ 70%λ ofλ theλ SSIλ wereλ microbiologicallyλ conj

firmedλ (35/50).λGramjnegativeλbacteriaλwereλmostλ frej

quentlyλ isolated,λ totalingλ 31λ casesλ withλ Escherichia coliλ

beingλ theλ mostλ prevalent.λ Bacteriaλ consideredλ multij

resistantλtoλantimicrobialλagentsλwereλisolatedλfromλonlyλ

sevenλ cases,λ mainlyλ oxacillinjresistantλ Staphylococcus 

aureus.λAnaerobicλmicroorganismsλwereλnotλisolatedλasλ

theλMicrobiologyλLaboratoryλofλofλHospital de Câncer de 

Barretosλdoesλnotλhaveλtheλmethodologyλtoλisolateλtheseλ

pathogens.

AmongλSSIλpatients,λ threeλdied,λ twoλdueλ toλ theλunj

derlyingλneoplasiaλandλoneλattributedλtoλSSIλitself,λthusλ

resultingλinλaλSSIλlethalityλrateλofλ2%λ(1/50).

Statisticalλ analysisλofλ theλquantitativeλvariablesλ (Taj

bleλ3)λshowedλthatλonlyλtimeλofλsurgeryλwasλsignificantlyλ

higherλ amongλ SSIλ patients,λ whenλ comparedλ toλ thoseλ

withoutλSSIλ(pλ=λ0.007).λTheλlogisticλregressionλanalysisλ

isλsummarizedλinλTableλ4,λshowingλtheλfollowingλvariaj

blesλthatλpresentedλaλsignificantλindependentλassociationλ

withλ SSI:λ contaminated/infectedλ surgery,λ lowerλ digesj

tiveλ surgery,λ adjuvantλ treatmentλ (chemotherapyλand/orλ

Table 2. Adequacy of the parameters in the individu-

als that received antibiotic prophylaxis

Variables Categories n %

Use of prophylactic  Yes 209 99,5 

antibiotic agents No 1 0,5

Choice of Adequate 206 99,0 

antibiotic agent Inadequate 2 1,0

Start of Before surgery 187 92,6 

antibiotic therapy During surgery 15 7,4

Intraoperative Yes 29 13,9 

repeat dosing No 11 5,3 

 Not indicated 168 80,8

Dose Adequate 178 89,9 

 Inadequate 20 10,1

Period of Single dose 64 30,9 

prophylaxis Intra-operative 16 7,7 

 Up to 24 hours 118 57,0 

 24 to 48 hours 1 0,5 

	 ≥	48	hours	 8	 3,9

Prophylactic  not adequate 49 25,5 

antibiotics (all  adequate 143 74,5 

parameters together)   

Total  210 100,0

Table 3. Descriptive statistics of the time of surgery, body mass index (BMI) and age according to the presence of SSI

Variables                  Presence of SSI     Absence of SSI   

 n Mean Median Range n Mean Median Range p* 

  (SD)     (SD) 

Time of 50 205.4 (85.7) 192.5 30-420 160 169.8 (82.1) 160.00 25-420 0.007 

surgery (min)

BMI (kg/m2) 48 25.1 (4.8) 25.2 14.7-40.1 151 25.3 (4.9) 24.8 14.5-42.5 0.867

Age (years) 50 59.1 (12.9) 60.0 33-81  160 59.3 (13.5) 59.0 25-85  0.921

*Mann-Whitney.

radiotherapyλ beforeλ surgery),λ andλ surgeon’sλ lessλ yearsλ

ofλ experience.λ Theλ analysisλ ofλ theλ surgeon’sλ yearsλ ofλ

experienceλ didλ notλ showλ aλ correlationλ withλ theλ timeλ

ofλ surgeryλ (pλ=λ0.45).λAtλ theλmultivariateλanalysisλ adj

justedλ forλ theλ presenceλ ofλ diabetesλ mellitusλ (Tableλ 5)λ

theλvariablesλthatλhadλanλindependentλsignificantλassoj

ciationλwithλSSIλwere:λsurgeon’sλexperienceλ<λ10λyears,λ

chemotherapyλand/orλradiotherapyλbeforeλsurgeryλandλ

surgeryλduration.λ

Typeλ ofλ surgeryλ (contaminatedλ orλ infected)λ wasλ atλ

theλthresholdλofλstatisticalλsignificance.λ
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Table 4. Univariate logistic regression analysis according to the presence of surgical-site infection 

Variables Categories Infection Total p (χ2) ORcrude 95% CI 

  n (%) n (%)   

Potential for Potentially contaminated 7 (10.0) 70 (100) 0.001 1.0  

contamination Contaminated/infected 43 (30.7) 140 (100)  3.99 1.689-9.423

Type of surgery Jejunum/derivation 1 (3.7) 27 (100) 0.001 1.0  

 Upper digestive 6 (12.0) 50 (100)  3.54 0.404-31.108 

 Lower digestive 43 (32.3) 133 (100)  12.42 1.631-94.591

Previous surgery No  31 (27.9) 111 (100) 0.316 1.0  

 Yes 17 (21.5) 79 (100)  0.71 0.359-1.394

Clinical staging I/II 23 (25.8) 89 (100) 0.465 1.0  

 III/IV 22 (21.4) 103 (100)  0.78 0.399-1.521

ASA classification 1 and 2 48 (27.0) 178 (100) 0.048 1.0  

 > 2 2 (7.7) 26 (100)  0.23 0.051-0.991

Adequate antibiotic No 8 (16.3) 49 (100) 0.238 1.0  

prophylaxis Yes 35 (24.5) 143 (100)  1.66 0.711-3.878

Adjuvant treatment No 32 (19.3) 166 (100) 0.003 1.0  

 Yes 18 (40.9) 44 (100)  2.89 1.420-5.921

Time of surgeon’s > 10 13 (14.0) 93 (100) < 0.001 1.0  

experience 5 to 10 31 (30.4) 102 (100)  2.68 1.305-5.532 

 < 5 6 (40.0) 15 (100)  4.10 1.251-13.454

Days in ICU Up to 2 days 2 (11.1) 18 (100) 0.684 1.0  

 3 days or more 5 (18.5) 27 (100)  1.82 0.312-10.586

Table 5. Multivariate logistic regression analysis according to the presence of surgical-site infection

Variables Categories ORadjusted** 95% CI p

Type of surgery Potentially 1.0   

 contaminated    

 Contaminated/infected 2.68 0.998-7.218 0.050

Chemo/radiotherapy Yes 2.54 1.150-5.615 0.021 

before surgery No 1.0  

Time of surgery*  1.005 1.001-1.009 0.026

Time of surgeon’s < 5 4.502 1.269-15.972 0.020 

experience 5 to 10 1.982 0.861-4.563 0.108 

 > 10 1.0  

**Adjusted by diabetes mellitus.
*Treated as continuous variable.

DISCUSSION

heλobservedλincidenceλofλSSIλinλtheλpresentλstudyλwasλ23.8%.λ

Asλtheλincidenceλfromλpreviousλreportsλinλtheλpertinentλliteraj

tureλhasλaλgreatλdealλofλvariability,λtheλSSIλincidenceλobservedλ

atλ ourλ hospitalλ wouldλ sometimesλ beλ consideredλ higherλ andλ

sometimesλ lower.λHowever,λ itλmustλbeλemphasizedλ thatλ fewλ

studiesλincludedλonlyλoncologicλsurgeries.9,12j19

Smithλet al.19λreportedλanλincidenceλofλSSIλofλ25.6%;λhowj

ever,λtheyλassessedλonlyλincisionλinfectionsλ(supericialλandλ

deep)λ inλ patientsλ undergoingλ colorectalλ resections,λ eitherλ

oncologicλorλnot.λKonishiλet al.13λalsoλstudiedλonlyλincisionλ

infectionsλ(supericialλandλdeep)λinλcolonλandλrectalλsurgerj

ies,λhavingλfoundλincidencesλofλ9.4%λandλ18.0%,λrespectivej

lyλ(pλ=λ0.003).λVelascoλet al.18λfoundλanλincidenceλofλSSIλofλ

Infectionλriskλinλoncologicλsurgery
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22.4%λ inλ oncologicλ abdominalλ surgeries,λ whereasλ Oliveiraλ

et al.14λreportedλanλincidenceλofλ22.1%λinλgastricλsurgeries,λ

eitherλoncologicλorλnot.λImaiλet al.12λstudiedλ1,116λoncologicλ

openλ gastricλ surgeriesλ andλ foundλ anλ incidenceλ ofλ 13.8%,λ

withλ timeλofλ surgeryλbeingλveriiedλasλ theλonlyλ riskλ factor.λ

AnotherλstudyλbyλVilarjCompteλet al.16λinvestigatedλtheλSSIλ

incidenceλinλoncologicλsurgeriesλofλsevenλspecialties.λOverj

all,λtheλSSIλrateλwasλ9.3%,λbeingλasλhighλasλ14.1%λinλdigesj

tiveλsystemλsurgeries.λheλmainλassociatedλriskλfactorsλwereλ

diabetesλmellitus,λobesityλandλpresenceλofλaλdrainλforλmoreλ

thanλiveλdays.

heλindingsλofλtheλpresentλstudyλconirmedλtheλknowlj

edgeλthatλsurgeriesλwithλhigherλmicrobialλloadλinλtheλoperaj

tiveλieldλisλassociatedλwithλhigherλriskλofλSSI,1,8,20λconsideringλ

thatλsurgeriesλofλtheλlowerλdigestiveλsystemλ(contaminated)λ

hadλanλincidenceλofλ32.3%,λwhereasλthoseλofλtheλupperλdigesj

tiveλsystemλhadλ12%.λInλlowerλdigestiveλsystemλsurgeries,λtheλ

incidenceλfoundλinλBarretosλwasλhigherλthanλthatλobservedλ

byλSmithλet al.19λandλKonishλet al.,13λalthoughλitλmustλbeλrej

calledλthatλtheseλauthorsλdidλnotλaccountλforλorganλandλspaceλ

infectionsλwhenλtheyλstudiedλoncologicλandλnonjoncologicλ

surgeries.λ heλ latterλ studyλ foundλ thatλ theλ incidenceλ ofλ SSIλ

wasλ almostλ twojfoldλ higherλ inλ rectalλ surgeriesλ (18%)λ thanλ

inλcolonλsurgeriesλ(9.4%),λwhichλemphasizesλtheλimportanceλ

ofλperformingλaλdetailedλanalysisλbyλprocedure,λasλ theλriskλ

canλ varyλ evenλ inλ situationsλ withλ similarλ microbialλ loadλ inλ

theλoperativeλield.λ

Inλupperλdigestiveλsystemλsurgeries,λtheλincidenceλofλSSIλ

inλ theλpresentλ investigationλ (12%)λwasλ lowerλ thanλ theλoneλ

reportedλbyλOliveiraλet al.,14λVelascoλet al.18λandλImaiλet al.,12λ

albeitλhigherλthanλthatλreportedλbyλtheλNationalλNosocomialλ

InfectionλSurveillanceλSystemλ(NNIS).15λ

heλcomparisonλofλSSIλincidenceλbetweenλhospitalsλfromλ

diferentλlocationsλandλcountriesλmustλalwaysλbeλcarefull,λasλ

thereλareλspeciicλcharacteristicsλ forλeachλplaceλandλpatientλ

populationλthatλmakeλitλdiicultλtoλreachλvalidλconclusions.λ

heλ idealλ situationλwouldλbeλ forλeachλhospitalλ toλcriticallyλ

analyzeλ itsλ ownλ data,λ preferablyλ focusingλ suchλ analysisλ onλ

theλ historicalλ seriesλ andλ particularizingλ itλ forλ theλ severalλ

typesλofλsurgery.

Inλ theλpresentλ study,λ theλvariablesλ thatλhadλaλ statisticalλ

associationλwithλSSIλ(typeλofλsurgery,λsurgeon’sλexperience,λ

durationλofλsurgeryλandλchemo/radiotherapyλbeforeλtheλsurj

gery)λareλriskλfactorsλthatλhaveλbeenλpreviouslyλreportedλbyλ

otherλauthorsλinλdiferentλinvestigations.12,14,17,18,21j23

Ofλtheλneoplasmsλassessedλinλtheλpresentλstudy,λchemoj

therapy/radiotherapyλbeforeλtheλsurgicalλprocedureλisλonlyλ

indicatedλ forλ lowerλ rectalλ tumors.λ hisλ mightλ beλ aλ conj

foundingλvariable,λasλsurgeriesλwithλresectionλofλtheλrectumλ

alreadyλhaveλanλincreasedλriskλofλinfectionλdueλtoλtheλhighλ

microbialλloadλpresentλinλtheλoperativeλield,λinλadditionλtoλ

theλlowλanastomosis,λcloseλtoλtheλanalλborder,λthusλconsidj

eredλofλhighλriskλforλdehiscenceλandλSSI.13λHowever,λtheλasj

sociationλwasλmaintainedλevenλatλtheλmultivariateλanalysis,λ

showingλ thisλ isλ anλ independentλ riskλ factorλ inλ theλpresentλ

investigation.

heλuseλofλneoadjuvantλchemotherapy/radiotherapyλforλ

rectalλneoplasiaλ isλassociatedλwithλbetterλ treatmentλresults;λ

however,λ itλ increasesλ theλ riskλ ofλ SSIλ andλ otherλ complicaj

tions.13,18,24λhisλisλmainlyλdeterminedλbyλradiotherapy,λasλtheλ

surgeryλ isλ carriedλ outλ aterλ theλ conclusionλ ofλ theλ adjuvantλ

therapyλ and,λ obviously,λ outsideλ theλ periodλ ofλ neutropeniaλ

andλmucositisλthatλcanλbeλinducedλbyλchemotherapy.λOnλtheλ

otherλhand,λradiotherapyλcausesλseveralλlocalλtissueλdamagj

es,λwhichλareλveryλotenλirreversible,λsuchλasλvascularλlesionsλ

thatλleadλtoλischemiaλandλcompromiseλtheλvenousλreturnλandλ

lymphaticλdrainage,λdecreasingλoxygenλsupplyλtoλtheλirradij

atedλtissuesλand,λconsequently,λlocalλdefenses.13,24λ

heλpresentλstudyλisλalsoλinλaccordanceλwithλtheλ literaj

tureλregardingλtheλriskλofλSSIλdeterminedλbyλtheλdurationλofλ

theλsurgery.9,12j14,23λLongerλinterventionsλincreaseλtheλriskλofλ

SSIλasλtheyλcauseλhigherλtissueλexposure,λasλwellλasλsurgeriesλ

thatλpresentλhigherλtechnicalλcomplexityλorλtakeλlongerλdueλ

toλaccidentsλandλcomplicationsλ(hypotension,λhemorrhage,λ

etc).λAllλtheseλconditionsλprovideλbetterλopportunityλforλmij

crobialλinvasionλofλtissuesλandλtheλsubsequentλdevelopmentλ

ofλinfection.λ

Aλgoodλsurgicalλtechniqueλisλrecognizedλtoλbeλoneλofλtheλ

mainλ SSIλ preventionλ measures.1,22λ Adequateλ homeostasis,λ

withλmaintenanceλofλtissueλperfusion,λcarefulλhandling/disj

sectionλofλtissues,λdevitalizedλtissueλremovalλandλcarefulλuseλ

ofλ theλelectrocauteryλareλconsideredλcriticalλpoints,λamongλ

others.λBothλtheλtechniqueλandλtheλsurgeon’sλskillsλareλdifj

icultλtoλassess.

Generally,λtheλtechnique/skillλisλinferredλbyλtheλsurgeryλ

durationλandλtheλincidenceλofλcomplicationsλsuchλasλSSIλandλ

reoperation,λ toλ mentionλ aλ few.λ Itλ isλ knownλ thatλ theλ learnj

ingλcurveλforλtheλperformanceλofλsurgicalλproceduresλcanλbeλ

longλandλdemandλaλgreatλdealλofλtraining,λandλlittleλisλknownλ

aboutλ theλ necessaryλ timeλ forλ aλ surgeonλ toλ reachλ theλ apexλ

forλperformingλaλcertainλtypeλofλintervention.λNevertheless,λ

mostλ studiesλdoλnotλassessλ theλ impactλofλ theλ theλ surgeon’sλ

yearsλofλexperienceλonλtheλincidenceλofλSSI.λAλstudyλbyλWurtzλ

et al.25λassessedλthisλvariableλandλfoundλaλsigniicantλdiferj

enceλinλtheλSSIλincidenceλbetweenλlessλexperiencedλandλmoreλ

experiencedλsurgeonsλ(pλ<λ0.05),λaterλadjustingλforλpossibleλ

confounders.λMuilwijkλet al.26λevaluatedλtheλriskλofλSSIλbasedλ

onλtheλsurgicalλvolume,λcomparingλhospitalsλandλsurgeons.λ

heλsurgeriesλthatλwereλpartλofλthisλstudyλwereλradicalλmasj

tectomy,λ colonλ resection,λ appendectomy,λ totalλ abdominalλ

hysterectomy,λ Cesareanλ section,λ partialλ femoralλ arthroj

plasty,λ femoralλ arthroplastyλ reviewλ andλ kneeλ arthroplasty.λ

NoλdiferenceλwasλobservedλinλtheλSSIλincidenceλamongλtheλ

diferentλ hospitals;λ however,λ theλ surgeonsλ whoλ performedλ

theλleastλnumberλofλproceduresλalsoλhadλtheλlongestλtimeλofλ

surgeryλandλhadλaλtendencyλtowardsλhigherλincidenceλofλSSI.λ
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heλauthorsλconcludedλthatλsurgeonsλshouldλbeλmadeλawareλ

ofλ theλ increasedλ riskλ ofλ SSIλ whenλ performingλ proceduresλ

thatλwereλnotλfrequentλinλtheirλclinicalλpractice.26λ

heλASAλscoreλevaluatesλtheλbasalλconditionλofλindividuj

alsλandλtheirλcomorbiditiesλand,λtherefore,λitλisλalsoλaλgoodλ

predictorλforλSSI.λhisλassociationλhasλbeenλdemonstratedλbyλ

severalλ authors.λ However,λ itλ hasλ notλ beenλ observedλ inλ theλ

townλofλBarretos,λwhereλtheλincidenceλofλSSIλinλindividualsλ

thatλhadλASAλ>λIIλwasλ7.7%λ(2/26),λversusλ27%λ(48/178)λinλ

individualsλwithλASAλ≤λII.λWhenλanalyzingλtheλassociationλ

betweenλASAλscoreλandλtimeλofλsurgery,λitλwasλobservedλthatλ

26.4%λofλtheλindividualsλ(47/178)λwithλASAλ≤λII,λtheλsurgeryλ

durationλwasλ>λ235λminutesλ(75thλpercentile),λwhereasλtheλ

sameλdurationλoccurredλinλonlyλ11.5%λ(3/26)λofλtheλindividj

ualsλwithλASAλ>λII.λItλisλalsoλnoteworthyλthatλ21.5%λ(38/177)λ

ofλ individualsλ withλ ASAλ ≤λ IIλ wereλ submittedλ toλ palliativeλ

surgery,λwhereasλ34.6%λ(9/26)λofλtheλindividualsλwithλASAλ

IIIλ orλ IVλ wereλ submittedλ toλ thisλ typeλ ofλ surgery.λ Possibly,λ

individualsλwithλmoreλcomorbiditiesλhadλtheλhighestλriskλofλ

surgicalλcomplicationsλandλthus,λwereλsubmittedλtoλlessλagj

gressiveλ andλ moreλ conservativeλ surgeries,λ ofλ shorterλ duraj

tions.λheλsmallλsampleλsize,λwithλonlyλ26λparticipantsλclasj

siiedλasλASAλ>λII,λmightλalsoλhaveλinluencedλtheλindingsλofλ

theλpresentλinvestigation.λ

SomeλquestionsλwereλnotλaddressedλinλtheλBarretosλstudy.λ

Amongλthem,λtheλmomentλofλhairλremoval,λasλitλisλaλroutineλ

procedureλinλtheλhospitalλtoλperformλwithλanλelectricλshaverλ

inλtheλoperationλroom,λimmediatelyλbeforeλdegermationλandλ

asepticλtechniquesλareλcarriedλoutλinλtheλoperativeλield.λ

hisλ investigationλhasλ severalλ limitations.λOneλ isλ theλ lackλ

ofλassessmentλinλcolonλandλrectumλresectionsλ(lowerλdigestiveλ

system)λandλwhetherλtheλcolostomyλorλileostomyλhadλanλimpactλ

onλtheλincidenceλofλSSI.λSimilarly,λweλdidλnotλassessλtheλroleλofλ

theλpersistenceλofλcavityλdrainageλandλmainly,λtheλtypeλofλdrainj

ageλused.λAdditionally,λitλwasλassessedλinλtheλcurrentλstudyλtheλ

qualityλofλintestinalλpreparationλinλsurgeriesλthatλneededλsuchλ

preoperativeλprocedureλandλtheλoccurrenceλofλaccidents/comj

plicationsλ (hypotension,λhypothermia,λ etc)λduringλ theλprocej

dure.λAlthoughλitλisλaλroutineλatλHospital de Câncer de Barretosλ

toλperformλaλpreoperativeλbath,λadherenceλtoλtheλprocedureλandλ

itsλpossibleλinterferenceλwithλtheλonsetλofλSSIλwasλnotλstudied.λ

Otherλvariables,λequallyλnotλstudied,λincludedλtheλimpactλofλSSIλ

onλtheλhospitalizationλtime,λtheλneedλforλreoperationsλandλrej

hospitalizationsλandλtheλincreaseλinλhealthcareλcosts.λ

CONCLUSION

heλfollowingλriskλfactorsλforλSSIλwereλidentiiedλinλoncologj

icλsurgeriesλofλtheλdigestiveλsystem:λtypeλofλsurgery,λpotentialλ

forλ contaminationλ ofλ theλ surgicalλ wound,λ timeλ ofλ surgery,λ

neoadjuvantλradiotherapyλappliedλtoλtheλoperativeλield,λandλ

surgeon’sλyearsλofλexperience.λSuchλfactorsλdescribeλaλgroupλ

ofλindividualsλatλaλhigherλriskλforλtheλdevelopmentλofλSSI,λforλ

whomλnewλpreventionλprotocolsλmustλbeλconsidered.λ

λ
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