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Introduction

Establishment of sternotomy wounds are not

uncommonamong patients underwent cardiothoracic
surgeries With the advance and optimal surgical
techniques,as well asinfection prophylaxis,incidence
of postoperativedeep sternal wound infection (DSWI)
hasstill beenvariouslyreported as0.5-5.0%since2001

[4,11,131516,19].  Occurrence of postoperative
mediastinitis was lower in patients undergone
coronary artery bypassgrafting (CABG)}han that of

CABGQGwith concomitantvalvesurgery[11,19]. Sternal
dehiscencegdelayedsternalwound healing,especially
with the presenceof DSWIfollowing sternotomyhave
remained as stagnant, problematic and worrisome
complicationsin cardiothoracicsurgerieq2,8].

Riskfactors of DSWIhas long been studied over the

years Increasedrisk of DSWiIcould be resulted from

combined cardiac procedures|[2,8,13,19], prolonged
intubation in intensive care unit (ICU), harvest of

bilateral internal thoracic artery grafting, reoperation
for bleeding,obesitywith body massindex (BMI)>30,

diabetes,COPDPVDandadvancedage[2,8,16]. Using
left internal mammary artery, positive wound and
blood cultures had been studied as significant risk
factors for rewiring failure of poststernotomywounds
[2]. Preoperativeanemia,presenceof chronicviral or

bacterialinfection over 4 weeksand activeinfection at

surgical time, previous treated infection within the

past year also predicted DSWIin studies[15]. Most
common pathegensrevealedin sternal wounds were
Staphylococcus. epidermidis (CoN$ and
Staphylococcuaureus(MRSAJ 6], in which the latter

pathogen was highly associated with increased
mortality in DSWI[17]., Similarto surgicalsite wound
infection (SSWI), delayed and suboptimal sternal
wound healing can be resulted from the presenceof

DSWI

Multiple and combined conventionalwound healing
technigueshave been adopted in sternotomy wound
for years,for instance primary closurewith or without
sternal wire, debridement, packing, delayed closure,
reconstruction of vascularizedsoft tissue flaps, open
daily irrigation or multiple open dressingchanges,or
sternal re-wiring [2,4,6,11,17]. However, historical
treatments had been reported with prolonged
hospitalization and mortality rates of 40-50% [2,6].
Closedchest techniqueshad been reviewed with 20-
66% failure rates, with 7-32% mortality rates Despite
continuousirrigation with strong negative pressure-
700mmHg, treatment failure and mortality rate
sustained at 12.5-52% and 7% respectively Flap
reconstruction had been reported less than 10%
mortality rate in sternalwound healing[8]. Asaresult,
conventionaltreatments still comprise disadvantages
over sternal wound healing, in the means of
destabilizing sternum, lengthening hospitalization,
concomitantinfection aswell asfatal failure. Another
wound care modality, negative wound pressure
therapy (NPWT), has been recently emerged for
treating poststernotomymediastinitisand shownwith
promising results [11]. Appropriate treatment of
sternalwoundis still undercontroversies

DSWiIis a devastatingcomplication of cardiothoracic
surgeries,not only impedeswound healing, but also
posesapproximatelys-47%mortality rate despiteearly
diagnosisand treatment, prolonged hospitalization,
raised institution cost as well as LJ- (i A Suffeiiirga
[4,1517]. In United States, a Surgical Care
ImprovementProjecthasbeen developedto minimize
SSWiand associatedcost The project has even
designated DSWI as preventable hospitatacquired
infection in which no additional treatment
reimbursemenishouldbe providedin 2008[19].
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Multiple studiesand review supportedthe promising
results of NPWTin reducing risk of chronic sternal
infection, mortality, as well as duration of hospital
stay[6,9,11,13]. Complicationf wound dehiscence,
infection, hematoma, and seromas over high-risk
surgical incisions reduced by NPWT were well
supported by evidence [12]. Successfulfalling G
reactive protein (CRP)level was demonstrated in
DSWIby NPWTin 9 days Bacterial counts was
significantlyreducedin woundsinoculatedwith MRSA
and CoNSin 4 days In a review of wound size
reduction, NPWT achieved more than 25-50% size
decreasein chronicleg ulcersin 6 days[5]. 100%
wound closure was also achievedby NPWTat 14
months follow-up noted in patients with sternal
osteomyelitis,despite flap reconstructioninvolvedin
the treatment [10]. Instead of treating sternal
woundsalone by NPWTadoption of NPWT followed
by delayed primary closure or vascularizedmuscle
flap, were well supported by studieswith excellent
clinicalresults[6,10,16].

Introduction of NPWT is achieved by applying a
controlled sub atmosphericpressureto the selected
wound, through an air-tight system of a porous
dressingand evacuationtube in the wound. Poresize
of dressing is approximately 400-600um. By
connecting tubing to an adjustable vacuum pump
with canister, effluent can be collected[5]. NPWT
assistsin exudate removal as well as stabilizationof
chest and wound isolation Wound edge
approximation and shrinkage, edema reduction,
inflammatory ~ modulation, tissue perfusion,
angiogenesiscell proliferation and mitotic activity of
skincanbe facilitatedby NPWT[12,15].

Despite the supported advantageousfeatures of
NPWTin variouswounds, studiesof effectivenessof
NPWT alone over sternal wound improvement are
limited. Instead,bridgingrole of NPWTover sternal
wound  management and  poststernotomy
mediasitinitis were supported by some clinical
evidenceq3,6,7,10]. With limited clinicalevidencea
consensus on optimal structural management
protocol over sternalwound care or DSWIis lacking
In this review, we retrospectively evaluated the
outcome of NPWTalone over sternalwound healing,
and exploredthe role of NPWTand future treatment
pathwayin sternalwound care

Materials and Methods

Datasource

Between January2016 and December2016 17 in-
patients undergone cardiothoracic procedures with
complications of sternal wound healing consulted
stomaandwound careteam for wound management
In our retrospectivestudy, we retrieved and reviewed
data of wound care managementthrough nursing
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notesin LJ- A BedidalleordandourA y & G A  dz

databaseClinicaManagementSystem

Subjectand sampleselection

Amongthe 17 in-patients undergone cardiothoracic
procedures and consulted wound care team, 3

patients were excludedin our study. The excluded
caseshad undergoneNPWTinitiated by surgeonwith

sub atmosphericpressure-10 to -20mmHg only, or

discontinued consultation for bleeding and organ
exposurewho were highly differ from other patients
persistently underwent NPWTwith sub atmospheric
pressure-80 to -125mmHg Sternalwoundsamong
the caseswere resulted from acute postoperative
surgicalopen wounds, delayed healing surgicalgap
wounds, and post incision and drainage of DSWI
wounds In view of occurrenceof re-exploration,
surgicaldebridement or wire removal discontinuing
continuousNPWTand separatesternalwoundsunder
NPWT in the same case among certain included
subjects, we reviewed and evaluated NPWT and
conventionaldressingoutcomesby each continuous
episodeof eachsternalwound.

In this retrospective study, 23 continuous NPWT
episodesand 13 conventionaldressingepisodeswere
evaluated

Outcomes

The outcome of interest included sternal wound
improvementby continuousNPWTand conventional
dressingepisode Wound improvementwas further
evaluated and compared between continuous
correspondingvound care episodeswith andwithout
further surgical management, for instance, re-
exploration,surgicaldebridementor wire removal

Dataanalysis

With data collectedfrom LI (i A iBedidalfegordand
Ay &l A (ddiabase, fle@liag progress of sternal
wounds were identified and retrieved We scored
sternalwound healingof eachcontinuousNPWTand
conventional dressing episode with the validated
BatesJensenNoundAssessmentool(BWAT]3], and
tabulated Scoringdifference,as well as percentage
change,before and after each continuoustreatment
was calculated Thepercentagechangeprovidedthe
information of sternal wound improvementby each
continuousdressingregime Effectof NPWTwith or
without further surgical management,over sternal
wound healingwasidentifiedin this review



Results

Samplecharacteristics

Duringthe period of January2016to December2016

17 in-patients who underwent one or more

cardiothoracic proceduresand thereafter consulted
wound care team for sternal wound management
were retrospectivelyreviewed 14 out of them were

included in the analysis The 14 subjectsare aged
between31 and 82, with the meanageof 62.2. 6 of

them are female (42.8%) and 8 of them are male
(57.1%. 71.4% of them developed DSWI

Table 1 Patient characteristics

Age (years): average and 62.2 [31-82]

range

Female 6 42.8

Chronic ischemic / rheumatic 6 429

heart disease

Dissecting aortic / thoracic 2 14.3

aneurysm

Demographic data and clinical characteristics of
patientsare presentedin Tablel.

Ventricular septal defect + post 1 7.1

Various cardiothoracic procedures had been taken
lung transplant

place precedingthe occurrenceof sternal wounds
71.4%o0f the subjectsunderwentsinglecardiothoracic
proceduressuchasskinabscesslrainage heart valve
replacementyentricularseptaldefectrepair,aorto- or
cardiopulmonary bypass, and internal device
implantation

Deep sternal wound infection 10
(DSWI)

Combined procedureswere taken by 28.6% of the included cases,for instance, aortic valve replacementwith

cardiopulmonarybypass,valve replacementwith coronary artery bypass,ventricular septal defect repair with lung

transplant,and ventricular septal defect repair with heart valvereplacement 7 out of 10 subjects(70% undergone
singlecardiothoracigproceduresdevelopedDSWIwhereas3 out of 4 (75%) subjectsundergonecombinedprocedures
developedDSWI Internal structure exposuresuchassternalbone or tendon, with or without bubbling,were exposed
in 21.4% of the cases Subjectshavingwire exposure(7.1%9 and wire removal(42.9%) were alsoobservedin overall

Detailsof cardiothoracigroceduregakenare presentedin Table2.

Table 2 Cardiothoracic and subsequent procedures

Incision and drainage 1 7.1

Ventricular septal repair 1 7.1

Aortic arch replacement + cardiopulmonary bypass 1 7.1

LVAD implantation 1 7.1

Ventricular septal repair + valve replacement 1 7.1

Combined cardiothoracic procedures 4 28.6

Combined cardiothoracic procedures developed DSWI 3 75.0

Bone / tendon / organ exposure, or observable bubbling 3

Wire removal 6 42.9




