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Necrotizing fasciitis is a rare soft tissue infection and
a life-threatening emergency, often fatal. Its incidence and
management are described plentifully in the medical lite-
rature regarding the most common anatomical sites invol-
ved like the abdomen, lower and upper limbs, and perine-
um. However, available data and case reports of chest wall
necrotizing fasciitis after thoracic procedures are scarce,
mainly after major cardiac operations. We report and dis-
cuss a case of necrotizing fasciitis of the chest wall occur-
ring in the immediate postoperative period of a cardiac
procedure, and include a brief review of the concepts, pa-
thophysiology, and treatment reported in the medical
literature. We emphasize the need for early diagnosis and
urgent and effective surgical debridement. Of importance
is the fact that we have not found any references in the lite-
rature to cases similar or equal to the one we describe he-
re, which occurred in the postoperative period of a car-
diac procedure.

Necrotizing fasciitisof thechest wall isararedisease
that usually takesplaceasacomplication of surgical proce-
duresin thecervical region, spreading downwardtothean-
terior chestwall, pericardium, and eventhedegpmediasting
structures?. Reportsinthemedical literaturearevery plenti-
ful regarding necrotizing fasciitisoccurring in other topo-
graphic body areasbut otherwise scarcewhenfocusing pri-
marily onthethoracicincidence and management. Althou-
ghthegeneral therapeutic strategiesusedinnecrotizing fas-
ciitisareaso appliedtothoracicfasciitis, somespecia fea
tures exist that should be emphasized when dealing with
thoracic necrotizing infections, beyond the unique posto-
perativeissuesinvolvingeither anintra- or extra- cardiacim-
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planted prosthesis. Thedifferential diagnosisbetween ne-
crotizing fasciitisand non-necrotizing soft tissueinfections
should be apriority, asthey present different prognostic
and therapeutic implications?. Inthisbrief communication,
wefocuson aliterature review regarding concepts, patho-
physiology, and treatment of necrotizing fasciitisand report
and discussararecaseof anterior chest wall necrotizingfas-
ciitisasacomplication of cardiac surgery. Toour knowledge,
no such caseshavebeenreportedinthemedical literature.

Case Report

Thepatientisa38-year-old malewith Marfan’ sSyn-
drome, who presented with ahuge aneurysm of the ascen-
dingaorta(8 cmindiameter), severeaortic valveregurgita-
tion, and severeleft ventricular dysfunction. Hisprevious
medical history included septic shock asacomplicationin
the postoperative period of an orthopedic procedureto the
left ankledueto atraumatic fracture. At present, thesurgical
procedurewasan aortopl asty with acomposite Dacron and
bovinepericardium graft (Labcor LaboratoriosBelo Hori-
zonte- Brazil), inwhichadoubleleaflet mechanical aortic
prosthesiswasattached Carbomedics Inc., USA, and coro-
nary ostiareimplantation was performed. Theimmediate
evolutionincluded persistent fever andinflammatory signs
at theupper and lower incisionlimits, withayellowishdis-
charge. Computerized tomography of thethorax and media-
stinum showed aviscid pus-like collection around the
aortic graft suggestive of mediastinitis. The sternum was
stable. Incisionand drainageof 2 incisional abscesseswere
performed. Theinfectious process spread throughthenei-
ghboring tissueswith formation of small abscesses, frankly
purulent discharge, cellulites, and skin necrosis (Fig. 1).
Thefirst widedebridement, with resection of all apparently
necrotictissues, wasperformed, but soonwerealizedthat it
wasineffective (Fig. 2). Septic shock and local crepituswe-
reestablished, and the diagnosis of necrotizing fasciitis of
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Fig. 1 - Soft tissue necrosis of the upper and lower thirds of the wound on the 8
PO day.

the anterior chest wall was made. Broad-spectrum anti-
biotics (an association of vancomycin and cefazolin, and
imipenem later on) were started together with fluid resus-
citation and general cardiorespiratory supportive care.
Aggressivesurgica debridementswereperformedtryingto
reach normal bleeding-and healthy edgesof the soft tissues
(Fig. 3). Wedecided not toredo mediastinal exploration due
tothesterna stability and lack of other local signsof medi-
astinitis. The necrotic fasciawas easily detached from the
muscular bed by blunt dissection. The progression of the
necrotizing fasciitiskept on, and it was necessary to surgi-
cally removeaffected areasonadaily basis, under general
anesthesia, upto the point werethenecrotizing fasciitiswas
completely controlled. Notopical antibiotic or other agents
were used asaroutine to ease theidentifi cation of compro-
misedtissuesat thetimeof debridement. Onthe 14" postope-
rative day, the patient was still presenting systemic signsof
sepsiswithlossof renal function. From thethird week on,
theinfectionwascompletely controlled, themultiorgansys-
temicresponsewasa most normal, and exuberating granu-
lationtissueexisted (Fig. 4). Dressingswerethen applied
at bedsidewith no need of general anesthesia. Theplastic
and reconstructiveteamwas contacted, and thechest wall
scar wasrepaired with skin flapsfrom thethighs, onthe 51
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Fig. 2 - The soft tissue necrosis was still in progress after the initial debride-
ment.

postoperativeday (Fig. 5). Theviscid pus-like collection
first seen on computerized tomography scan had al ready
completely subsided, and the sternumwasstill stable. The
patient completely recovered and was discharged. Of ut-
most importancein thereported caseisthefact that none
of the culturesfrom various materia swere positive (pus,
blood, fragments of tissues, and temporary pacemaker
wires).

Discussion

Necrotizing fasciitiswasfirst mentioned by Hippocrates
around the 5™ century A.D. asacomplication of erysipela.
Later on, thefirst case wasreported by Meleney in 19243,
Quitedifferent from erysipela, necrotizing fasciitisisanun-
common but highly lethal soft tissue infection caused by
virulent organismsand their necrotoxins, mainly Group A
beta-hemolytic Streptococcus *. Extensivefascia necrosis,
including also the skin and subcutaneousttissue, systemic
toxicity, septic shock, multiorgan failureand death, unless
promptly diaghosed and treated, arecharacteristic of necro-
tizingfasciitis. Themedical literaturewidely describesne-
crotizing fasciitis taking place in various anatomical re-
gions. However, referencesabout thoracic necrotizing fas-
ciitisoccurring primarily asacomplication of thoracic pro-
ceduresare scarce. Only 9 caseshad been reported on upto
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Fig. 3 - Aggressive surgical debridement extending up to the anterior axillary lines,
the base of the neck and the epigastric region. Infection was already controlled.

1997, including 4 casesafter tubethoracostomy for empye-
ma, 3 cases after gastroesophageal surgery (repair of spon-
taneousesophageal rupture, repair of gastritisand esopha-
gectomy for cancer), 1 case after pneumonectomy, and 1
case after thoracic trauma®. Probably somemore casesexist
that unfortunately have not been reported up to the present.
Of great importanceisthefact that wehavenot found any
literaturereferenceabout chest wall necrotizing fasciitisas
acomplication of anintracardiac procedure.

Soft tissue necrotizing infectionsaremorelikely to oc-
cur inimmunologically compromisedindividuals, chiefly in
diabetics. Thirty-three percent of al postoperative suppu-
rativecomplicationsof thoracic surgery, inthemain dueto
deficienciesintheimmunol ogic state of patients, werere-
portedinchildrenwithinherited syndromesof the connecti-
vetissue. Themost seriousimmunologic disturbanceswere
observed in children with Marfan’s syndrome, dueto ina-
dequate phagocytosis of the neutrophils and monocytes
and adecreased number of T, active T, and B linfocytes®.

Invery rareoccasions, only oneorganismisresponsi-
blefor thedevastating fascial necrosisand systemictoxici-
ty seeninnecrotizing fasciitis(eg, necrotizing fasciitiscau-
sed by Streptococcus pyogenes). Inthevast majority of ca-
ses, the synergistic action of aerobic and anaerobic orga-
nismsisresponsiblefor apolymicrobial infection. Facultati-
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Fig.4 - Secondary healing of the marginsin order to decrease the size of thereci-
pient area.

ve organisms reduce the oxidation-reduction potential of
the wound and promote favorable conditions for the
growth of anaerobes. Theselast, inturn, impair the host
phagocyte function and hence facilitate the growth of ae-
robes. Several bacteria, such as Bacteroides fragilis,
produce beta-lactamase enzyme, which lessens antibiotic
action. The number and kind of bacteriaisrelated to the
region affected "8, Themost frequently identified organisms
include aerobic and anaerobic streptococcus, coagulant-
positive and coagul ant-negative staphylococcus, facul-
tative and aerobic Gram-negative rods, bacteroid species
andClostridium?.

Thenecrotic aterationsaredirectly related tothein-
fectiousprocess, with activation of the coagul ation system,
resultinginlocal thrombosisand infarction, with theaid of
bacterial heparinase production. Tissueischemiaand ano-
Xia, together with edema, promoteincreased pressureswi-
thin the soft tissuesand further impair the blood supply.

Thediagnosisisessentially madeon clinical grounds®
and requiresan attitude of high suspicion becausetheearly
soft tissue alterations are unspecific. The external appea-
rance of the skin wound may have no correlation with the
magnitude of the deep fascial necrosis, being afactor that
contributesto adiagnostic delay. The characteristic signs
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Fig.5- At hospital dlscharghe reci pient areawas completely covered by skin flaps
from the thighs.

appear some days after the initial event, at the end of the
first week inmost cases(Fig. 1). Highly unproportiona wo-
und pain ascompared withthemild local changes, aswell
asleukocytosis, should alert oneto this condition. Gaseo-
usinfiltration of the soft tissues, detected by imaging me-
thodsor crepitus, isaclassic sign, althoughitsabsence does
not exclude necrotizing fasciitis?. Septic shock and mul-
tiorganfailurearecommon featuresand require promptins-
titution of fluid resuscitation and cardiorespiratory cares?.
Surgical explorationisthemost important therapeutic and
diagnostictool, asit may demonstratethelack of adherence
between the necrotic fasciaand itsmuscle’, another patho-
logic characteristic of necrotizing fasciitis®. Inour case, the
diagnosis made only on the 8™ postoperative day when
crepitus, septic shock, and advanced soft tissue necrosis
occurred. Thisdelay ispartially explained by thefact that
necrotizing fasciitisisarareinfection after cardiac surgery,
whichinturnlowersour threshold of clinical suspicion.
Chest X-Ray, magnetic resonanceimaging, computeri-
zed tomography, and ultrasound are additional examina-
tionsfor eliciting the diagnoses®. Computerized tomogra-
phy and ultrasound, aswell asconventional X-ray, may evi-
dencethepresenceof gasin affected tissues, mainly india-
betics 7. Computerized tomography and magnetic reso-
nanceimaging are useful for delimitation of theextent and
spreading of thenecrotizing infection 2. In our reported ca-
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se, the suggested diagnosi sof mediastinitisfrom compute-
rized tomography scan could potentially have induced a
more aggressive exploratory thoracotomy, reopening the
sternum and extending theinfectioninto the deep mediasti-
nal structures. Itisimportant to bear inmind that anterior and
superior mediastinal liquid collectionsarecommonsand, in
most casesaremeaningless, inthefirst postoperative daysof
cardiac procedures. Clearly, with s multaneousevidence of
septic shock and soft tissue infection, this differential
diagnosismay becomedifficult, if notimpossible.

Once the minor wound inflammatory changes have
been excluded, the differential diagnosis should focuson
necroti zing versus nonnecrotizing soft tissueinfections. In-
creased leukocyte count, elevated BUN and low sodium
concentrationintheblood areall suggestive of necrotizing
infection, and leukocytosisisof prognostic value, apredic-
tivevariablefor higher mortality rates? 1t should beremem-
bered that pyodermagangrenosum, arare cutaneousdisor-
der that affects predisposed individuals, that responds to
surgical debridement and broad spectrumantibiotics, isless
than ideal, *3. In such cases, the basisfor successful treat-
ment arelarge doses of corticosteroids, of course, associa
ted with aggressive surgical debridement and antibiotics.
Myonecrosisor gasgangrene, caused by Clostridium per-

fringens, shoulda sobekeptinmind?.

Theinitial antibiotic choice should assure broad-
spectrumtreatment including Gram-positivesand Gram-ne-
gativesaerobesaswell asanaerobes. An association of pe-
nicillin or cephal osporinwith aminoglycosidesplusclinda:
mycin or metronidazol e targeting anaerobes should be
promptly started. Later on, according to the cultures and
testsobtained fromtissuesand local discharge, thedefiniti-
veantibioticregimenwill beinstituted’. Third generation
cephal osporinslikeceftriaxone (Gram-negatives), cefazolin
(aerobic Gram-positivecoccus —Streptococcus), andvan-
comycin (Gram-positive coccus — Staphylococcus) isa
reasonableassociation. Itisimportant to emphasizethat hi-
gh doses of penicillin are till strongly recommended and
arethe best choicefor treating necrotizing fasciitisdueto
Streptococcus pyogenes.

Our reported patient had to bemai ntained on an anticoa:
gulation regimen with intravenous heparin due to the fact
that amechanical prostheticvalvewasimplanted alongwith
theascending aortic tubular graft. Heparinwas suspended 4
hours before the surgical debridements and then restarted
afterwards. Oral Coumadin anticoagulation was fully
achieved only after definitiveskinflapfixationandrepair.

Hyperbaric oxygenation hasbeen suggested asacom-
plimentary method of treatment together with al theprevi-
ous mentioned issues. It is based on the fact that oncetis-
sueoxygentensioniskept high, theend result would bein-
creased leukocyte phagocytesin the edges of the wound.
Although the Undersea and Hyperbaric Medical Society
has strongly suggested the useful ness of the method, many
studieshave questioned the efficacy of thistreatment inde-
creasing morbidity and mortality in necrotizing fasciitis®*.

Inspiteof early and aggressivetreatment, necrotizing
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fasciitisgtill carrieshighmortality rates. Quitedifferent from
other soft ti ssueinfections, which can heal after smpleinci-
sionand drainage, necrotizing fasciitisrequiresradical sur-
gical debridement without delay, thislast factor being res-
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ponsi blefor incrementsof morbidity and mortality. Nontho-
racic necrotizing fasciitismortality rangesfrom 15to 50%,
and athoraciclocation hasthe highest rate of 89%. Elderly
patientsareat higher risk too®.
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