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Abstract

Resumo

Acute mediastinitis: multidetector computed tomography
findings following cardiac surgery™

Mediastinite aguda: aspectos de imagem pds-cirurgias cardiacas na tomografia
computadorizada de multidetectores

Clarissa Aguiar de Macedo', Marcos Eduardo da Silva Baena?, Kiyomi Kato Uezumi®,
Claudio Campi de Castro?, Claudio Luiz Lucarelli®, Giovanni Guido Cerri®

Postoperative mediastinitis is defined as an infection of the organs and tissues in the mediastinal space, with
an incidence ranging between 0.4% and 5% of cases. This disease severity varies from infection of superficial
tissues in the chest wall to fulminant mediastinitis with sternal involvement. Diagnostic criterion for
postoperative detection of acute mediastinitis at computed tomography is the presence of fluid collections
and gas in the mediastinal space, which might or might not be associated with peristernal abnormalities
such as edema of soft tissues, separation of sternal segments with marginal bone resorption, sclerosis and
osteomyelitis. Other associated findings include lymphadenomegaly, pulmonary consolidation and pleural/
pericardial effusion. Some of these findings, such as mediastinal gas and small fluid collections can be typically
found in the absence of infection, early in the period following thoracic surgery where the effectiveness of
computed tomography is limited. After approximately two weeks, computed tomography achieves almost
100% sensitivity and specificity. Patients with clinical suspicion of mediastinitis should be submitted to
computed tomography for investigating the presence of fluid collections to identify the extent and nature of
the disease. Multidetector computed tomography allows 3D images reconstruction, contributing particularly
to the evaluation of the sternum.
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Mediastinite pds-cirurgias toracicas é definida como a infeccdo dos 6rgaos e tecidos do espaco mediastinal,
ocorrendo em 0,4% a 5% dos casos. A gravidade da infeccdo pds-operatéria varia desde infeccdo de teci-
dos superficiais da parede toracica até mediastinite fulminante com envolvimento esternal. O critério diag-
néstico da tomografia computadorizada para mediastinite aguda pds-cirtrgica é a presenca de colecdo me-
diastinal, podendo estar associada ou ndo a anormalidades periesternais como edema/borramento de partes
moles, separacdao dos segmentos esternais com reabsorcdo 6ssea marginal, esclerose e osteomielite. Acha-
dos associados incluem linfonodomegalias, consolidacdes pulmonares e derrame pleural e pericardico. Pe-
quenas colecdes e gas mediastinais podem ser usualmente encontradas em pds-operatoério recente de cirur-
gias toracicas sem a presenca de infeccdes, limitando a eficacia da tomografia computadorizada nas duas
primeiras semanas. Apds esse periodo, a tomografia alcanca quase 100% de sensibilidade e especificidade.
Pacientes com suspeita clinica de mediastinite devem ser submetidos a exame de tomografia para pesquisa
de colecdes, identificando a extensdo da doenca e sua natureza. A versdo de multidetectores propicia recur-
sos de reconstrucées em diversos planos e janelas, contribuindo especialmente para o estudo do esterno.
Unitermos: Mediastinite aguda; Infeccao pés-cirtrgica; Mediastinite.
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Mediastinitisfollowing thoracic surgery
isdefined asan infection of organsand tis-
sues in the mediastina space, with an in-
cidence ranging between 0.4% and 5% of
cases, according to the recent literature®™.
Early diagnosis is extremely important,
considering the high rates of morbidity and
mortality, the latter ranging between 14%
and 47%*9.
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The severity of postoperative infection
ranges from infection of superficial tissues
in the chest wall to fulminant mediastini-
tiswith sternal involvement (sternal dehis-
cenceand osteomyelitis)®. Several studies
have demonstrated the existence of risk
factors contributing to the occurrence of
mediastinitis, such as advanced age, male
sex, obesity, hypertension, dyslipidemia,
diabetes mellitus, chronic obstructive pul-
monary disease, prolonged surgery, bilat-
era interna mammary artery grafts, pro-
longed hospital stay, reoperation for bleed-
ing management and multiple blood trans-
fusions®39),

Computed tomography (CT) examina-
tions performed up to the 15th day after the
surgery presents alow specificity because
of the short period elapsed®. So, pathol ogi-
cal findings are hardly differentiated from
those typically expected in the postopera-
tive period of these types of procedures.
Frequent post-surgical trauma symptoms
such as fever and chest pain may result
from other factors that justify a tomo-
graphic study for investigation of medias-
tinitis.

Theclinical pictureisan extremely rel-
evant factor to be taken into consideration
when early mediastinitisis suspected. This
method may beinconclusiveat thefirst two
weeks after the surgical procedure. At our
institution, the diagnosis of postoperative
mediastinitis is based on signs and symp-
toms associated with CT findings and re-
sults from the surgical wound secretion
culture. Symptoms suggestive of this dis-
easeinclude: persistent fever four days af-
ter the surgery, systemic toxic condition
and leukocytosis (sepsis), sternal pain and
instability, and spontaneous purulent drain-
age from the surgical wound site™,

The present study included 22 patients
referred to the diagnosis center with clini-
cal suspicion of acute poststernotomy for
diagnostic elucidation and early interven-
tional therapy planning. Thirteen patients
had been submitted to myocardial revascu-
larization surgery, and nineto valvereplace-
ment. CT studieswere performed in multi-
dlice tomography equipment with 16 (MX
8000 — Philips Medical Systems; Eind-
hoven, The Netherlands) and 64 channels
(Aquillion — Toshiba Medical Systems;
Tokyo, Japan), with respectively 0.75 mm-
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and 0.5 mm-thick axia dlices, 120 kV and
mAsautomatically calculated. Multiplanar
reconstruction was performed with gross
dlicesat 7 mmintervals, demonstrating me-
diastinal and bone windows. Contrast-en-
hanced images were acquired as required
by the severity of the patients' clinical pic-
ture, excepting for some cases where con-
trast-enhancement was contraindicated.

TOMOGRAPHIC FINDINGS
IN ACUTE MEDIASTINITIS

CT diagnostic criterion for acute post-
operative mediastinitis is the presence of
fluid collection in the mediastinum in as-
sociation or not with peristernal abnormali-
ties such as soft tissues edema/densifica-
tion, sternum separation with marginal
bone resorption, sclerosis and osteomyeli-
tis1®12,_ Other associated findingsinclude
lymphadenomegaly, pleural and pericardial
effusion, subcutaneous emphysema and
pulmonary consolidation®?, Small medias-
tinal collections and gas may be typically
found without the presence of infection in
patients submitted to thoracic surgery, early
in the postoperative period. In these cases,
CT effectivenessis limited at the first two
weeksfollowing thesurgery©. Later inthe
postoperative period, CT achieves almost
100% sensitivity and specificity?.

Minor or = 20 UH mediastinal collec-
tionsareindicative of the presence of fluid
content. However, higher densities suggest-
ing the presence of blood do not exclude
the presence of aconcomitant infection. In
the present study, higher density levels
were obtained in valvereplacement surger-

A

ies. Thisresult is compatible with a proce-
durefor opening the myocardium e access-
ing the valve that resultsin amore intense
bleeding thanin the surgery for myocardial
revascularization. Most of patients who
underwent computed tomography for sus-
picion of mediastinitis after the 15th post-
operative day presented mediastinal collec-
tion or sternal alterations such as sternal
separation, marginal bone resorption, scle-
rosis and signs of partial bone destruction
(Figure 1).

INDICATIONS FOR CT, AND
MULTISLICE CT ADVANTAGES
IN MEDIASTINITIS DIAGNOSIS
AND PROGRESSION FOLLOW-UP

Patients with clinical suspicion of me-
diastinitis or surgical wound infection
should be submitted to computed tomog-
raphy for investigation of mediastinal col-
lections, densification/edema of adjacent
soft tissues and determination of the dis-
ease extent. In cases where spontaneous
drainage from the surgical wound, com-
puted tomography plays a significant role
in the identification of the superficial or
deep collection origin, besides defining its
nature. However, considering the disease
severity in these patients, routine percuta-
neous drainage is not performed in our in-
stitution with diagnostic purposes. In se-
lected cases, CT-guided percutaneous
drainage is required for culture purposes.

The multislice modality allows multi-
planar reconstruction and windowing, con-
tributing particularly to the evaluation of
the sternum. Curved MPR reconstruction

Figure 1. Male, 45-year-old patient, at the 47th day after myocardial revascularization. Retrosternal
collection with fluid density (13.5 UH) associated with blurring of adjacent fat plane and pleural effusion
(A). Volumetric reconstruction of chest image demonstrating sternal dehiscence (B).
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playsasignificant rolein the visualization
of this structure. The sagittal planeis use-
ful for determining the disease extent, be-
sides characterizing the communication be-
tween the mediastinal and parietal compart-
ments, so the spontaneous drainage can be
foreseen.

CT isauseful tool in the medium- and
long-term follow-up, for the clinical man-
agement after introduction of antibiotic

Figure 2. Male, 68-year-old patient,
at the 14th day following myocardial
revascularization. Mediastinal collec-
tion with air-fluid levels, bilateral pleu-
ral effusion, sternal dehiscence with
spontaneous secretion drainage be-
tween bone segments.

therapy besides confirming the resolution
of theinflammatory process. After the de-
bridement surgery, computed tomographic
follow-up plays a significant role in the
identification of debris and possible infec-
tion recidivation®?.

Out of the 22 patients evaluated for
clinical suspicion of mediastinitis, com-
puted tomography identified mediastinal
collection in 19 (86.3%), 10 of them with

presence of gas, and sternal aterationssuch
as sternal dehiscence, margina bone ero-
sion, sclerosis and signs of partial sterna
destruction in 12 patients (63%) (Figures
2 and 3). Two patientswere diagnosed with
sternal osteomyelitis resulting from bone
destruction and adjacent infected collection
(Figure4). Two of thethree patientswhose
mediastinal collectionwasnot identified at
CT, presented blurring of fat planes, and the

Figure 3. Postoperative sternal abnormalities in patients submitted to cardiac surgeries. Small-sized mediastinal collection and marginal bone resorption of
sternal segments (A), bone extremity sclerosis and irregularities (B), and fragmentation with sternal erosion (C).

Figure 4. Male, 73-year-old patient,
at 17th postoperative day following
myocardial revascularization. Pres-
ence of extensive dehiscence of the
surgical wound, retrosternal collection
with gas (sagittal plane), besides
other findings such as pericardial fluid
and pulmonary atelectasis.
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Figure 5. Male patient at the 32nd postoperative day following myocardial revascularization. Organizing
collection in the presternal space with fluid density demonstrated on axial and sagittal images, compat-
ible with chest-wall abscess.

other presented a presternal formation
compatible with surgical wound abscess
(Figure5).

Wound secretion culture could be ob-
tained in 14 cases. In the other five cases,
secretion culture could not be obtained
because of theinsufficient amount of spon-
taneously drained secretion and disease
severity hindering the percutaneous drain-
age, becausethese patientshad lessthan 15
days from their surgery. Eleven (78.5%)
patients had a positive wound secretion
culture, and three (21.4%) negative.
Multibacteria growth was detected in the
cultures, with Saphyloccocus aureusiden-
tified in 66% of cases.

The interval between surgery and CT
study was > 15 daysin 11 (50%) patients.
Among the other patientswith lessthan 15
days from their surgery, three had a posi-
tive culture, two had anegative culture, and
five had insufficient amount of drained se-
cretion.

Among the patients with positive cul-
ture (11 cases), the density of mediastina
collection at CT was > 20 UH in seven
(63%), and only three (27%) werein their
early postoperative period (< 15 postopera
tivedays). Higher collection densitieswere
observed in patients submitted to valve
replacement (77%).

DISCUSSION

In patients undergoing their postopera-
tive period with a clinical picture sugges-
tive of mediastinitis after thoracic surger-
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ies, CT playsasignificant rolein the detec-
tion of collections and respective charac-
teristics, including the presence of gas and
signs of sternal destruction suggestive of
osteomyelitis®. CT can determinethe pres-
enceof theinflammatory entity either inthe
mediastinum or in the anterior chest wall,
and also identify the presence of a drain-
able abscess or diffuse inflammatory pro-
cess. Themultislicemodality alows multi-
planar reconstruction and windowing, con-
tributing particularly to the evaluation of
the sternum. The diagnosis of sternal osteo-
myelitis represents a challenge for the ra-
diologist, considering the anatomic com-
plexity of the sternal structure that in asso-
ciation with the surgical trauma makes a
definite diagnosis more difficult. Imaging
findings of sternal dehiscence with mar-
ginal erosion and sclerosis, and signs of
bone destruction suggest the presence of
osteomyelitis, especially in cases where
these findings are correlated with clinical
signs and presence of adjacent infected
collection.

Mediastinal collections with density <
20 UH are indicative of fluid content, but
higher densities indicating the presence of
blood do not exclude the presence of a
concomitant infection. In the present study,
higher density levels were obtained in
valve replacement surgeries. Thisresult is
compatible with a procedure for opening
the myocardium e accessing the valve that
results in a more intense bleeding than in
the surgery for myocardia revasculari-
zation (Figure 6).

Figure 6. Female, 47-year-old patient at the 17th
day following valvar replacement. Encapsulated
collection in the retrosternal space, with 45 UH
density, confirmed as an infected hematoma.

The culture in samples of secretion
spontaneously drained from the surgical
wound confers on computed tomography
asignificant role in identifying the origin
of the collection, whether deep or superfi-
cia/parietal. Considering the disease sever-
ity in these patients, diagnostic percutane-
ous drainage is not routinely performed in
out ingtitution.

CT studies performed up to the 15th
postoperative day lack specificity, consid-
ering the short time elapsed from the sur-
gery, so the differentiation of pathological
findings from those typically expected in
these cases becomes more difficult. Signs
like fever that may arise for other causes,
aswell as chest pain that frequently arises
asaresult from surgical trauma, determine
the necessity of CT studies to investigate
the presence of mediastinitisin patientsun-
dergoing their postoperative period. Clini-
cal signs should be particularly taken into
consideration in the suspicion of early me-
diastinitis. Many times, the method could
not be conclusive at the first two postop-
erative weeks. Only 27% of patients with
positive secretion cultures were included
into this category, suggesting that the ma-
jority of patients will present with a more
exuberant condition only after this period.

The presence of gasin the mediastinum
should be carefully evaluated. The hypoth-
esi s suggesting infection by gas-producing
organisms may beinappropriate, consider-
ing the presence of a communication be-
tween the mediastinum and the external
environment in theses surgical procedures.
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CONCLUSION

Multidetector CT represents avaluable
method in the diagnosis and evolutive fol-
low-up in cases of acute postoperative
mediastinitis, particularly inthosewhereits
results are associated with the patients
clinical picture and length of time of dis-
ease progression. This method offers a
broad contribution to the definite diagno-
sisof mediastinitis after the two first post-
operativeweeks, accurately identifying the
collection localization, nature, as well as
other aterations associated with the in-
flammatory process.
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