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Introduction

Mediastinitis after cardiac surgery is a life-threatening
complication, and optimal treatment based on early ac-
curate diagnosis is essential for its management. Com-
puted tomography (CT) is widely used for evaluating
pathological process in the mediastinum and is a conve-
nient method for the diagnosis of postoperative medias-
tinitis.1,2) However, few reports have been made focusing

on CT findings of mediastinitis after cardiac surgery.3,4)

In this study, the reliability of thoracic CT for diagnosis
of postoperative mediastinitis is evaluated by retrospec-
tively comparing CT findings in patients with medias-
tinitis requiring surgical reinterventions with those with-
out mediastinitis.

Patients and Methods

From April 1995 to March 2000, 350 consecutive pa-
tients who underwent cardiac surgery through a midline
sternotomy were included in this study. Postoperative
mediastinitis requiring surgical reexploration occurred
in 6 patients (coronary artery bypass grafting in 3 pa-
tients, valvular surgery in 2, and total arch replacement
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in 1 patient). The median age was 66 years (range, 50 to
79 years). The definition of mediastinitis was regarded
as the wound infection with sternal osteomyelitis with
infected retrosternal space.3) The final diagnosis was made
on the basis of a positive bacterial culture from the me-
diastinum. All had a thoracic CT before reexploration
(Group M). Five patients received contrast material in-
travenously, but one did not owing to compromised re-
nal function. On the other hand, 35 patients had postop-
erative CTs because of the suspicion of mediastinitis in
25 (fever of unknown origin 17, wound breakdown,8)

follow-up of thoracic aortic surgery in 4, lung disease in
4, and hemothorax in 2 (Group C). The median age was
67 years (range 47 to 84 years). All of the patients recov-
ered and were discharged without suffering mediastini-
tis. We reviewed all scans retrospectively based on ra-
diological reports, and comparisons were made between
the two groups.

Results

In group M, purulent discharge was found from the mid-
line wound in 4 patients and from the drainage tube in
the retrosternal space in 2 patients. Microbiological ex-
amination confirmed that the mediastinitis was caused
by methicillin-resistant Staphylococcus Aureus in all
patients. Subsequent surgical reexploration performed
8.0±5.2 days after the first operation included simulta-
neous mediastinal lavage and the transfer of an omental
flap to the retrosternal space in 5 patients and secondary
transfer of an omental flap in 1 patient after lavage for
several days. Two patients in whom infection was diffi-
cult to control died of septic shock and multiple organ
failure (Table 1).

CTs were performed 6.3±2.5 days after the initial op-
eration. CT findings included mediastinal soft tissue mass
with contrast enhancement containing fluid collection in
4 patients, bilateral pleural effusion in 5, free gas ap-

pearance in 4, and sternal dehiscence or destruction in 2
patients. Accordingly, 4 patients whose CT revealed ab-
normal soft tissue mass, suggesting abscess formation in
the mediastinum, were strongly suspected of having
mediastinitis (Table 2).

The CTs of 4 patients of mediastinitis which was di-
agnosed radiologically in group M (true-positive) are
shown in Fig. 1. Soft tissue mass with contrast enhance-
ment suggestive of abscess formation, bilateral pleural
effusion, and free gas may indicate infectious medias-
tinitis. On the other hand, a CT which did not appear to
be suggestive of mediastinitis is shown in Fig. 2 (false-
negative). It showed only high density fluid collection
around the drainage tube in the retrosternal space and
minimal free gas. Marked septic symptoms continued
clinically, despite CT findings not demonstrating patho-
logical changes consistent with mediastinitis radiologi-
cally. Therefore, surgical reexploration was undertaken,
and we found an unexpected massive pus accumulation
in the mediastinum.

In group C, CT was carried out 16.6±7.1 days after
the operation because of the suspicion of mediastinitis
in 25 patients and for miscellaneous reasons in 10 pa-
tients. Six patients of the former subgroup were suspected
of having mediastinitis radiologically (false-positive).
They had a soft tissue mass with contrast enhancement
containing fluid collection in the retrosternal space with
or without free gas and pleural effusions. As such, we

Table 1.  Patient characteristic in group M

POD: post operative day, AVR: aortic valve replacement, MVR: mitral valve replacement, CABG: coronary artery by-
pass grafting, MRSA: methicillin-resistant Staphylococcus Aureus.

Table 2.  CT findings in group M

Case

1
2
3
4
5
6

Age/gender

50 / F
74 / F
68 / F
79 / M
64 / M
62 / M

Procedures

AVR + MVR
CABG
AVR

CABG
total arch replacement

CABG

CT (POD)

11
7
6
5
4
5

Redo (POD)

18
9
6
6
4
5

Definitive evidence

pus (wound)
pus (drain)
pus (wound)
pus (wound)
pus (drain)
pus (wound)

Pathogen

MRSA
MRSA
MRSA
MRSA
MRSA
MRSA

Results

alive
dead
dead
alive
alive
alive

Case

Suspected mediastinitis

1

- Soft tissue mass (fluid collections) 
  with contrast enhancement
- Bilateral pleural effusion
- Sternal dehiscence or destruction
- Free gas
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�
�
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�
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Fig. 1.  CT findings suggestive of the mediastinitis in 4 patients of group M (true-positive). All had soft tissue
mass suggestive of abscess formation. Bilateral pleural effusion in case 1, 3, and 4, free gas in case 1 and 4,
and sternal dehiscence in case 1 are shown.

Fig. 2.  CT in one of false-negative in group M. Localized fluid collection around the drainage tube in the
retrosternal space revealed massive pus accumulation in the anterior mediastinum at the time of reexploration.
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were not able to exclude the possible presence of infec-
tious mediastinitis. The CTs of 4 of the cases are shown
in Fig. 3. All of them were managed conservatively, re-
covered, and were discharged without further develop-
ment of sepsis.

In summary, of the 6 instances of mediastinitis, 4
showed abnormal CT findings suggesting mediastinitis,
thus giving a sensitivity of 67%. On the other hand, CT
was falsely-positive in 6 of 35 scans, giving a specificity
of 83%.

Discussion

In general, the CT diagnosis of mediastinitis is based on
the presence of mediastinal air and fluid collections with
or without peristernal abnormalities, such as edema of
the adjacent soft tissues or sternal separation.1,8) How-
ever, even in poststernotomy patients without problems,
postoperative changes, such as focal edema, focal he-
matomas, and minor sternal irregularities, may still be
present 2-3 weeks after operation.1) Bubbles of medias-
tinal air, if present, usually resolve by 7 days after sur-
gery, but may persist for longer.1) Minor sternal separa-

tion has been seen up to 6 months postoperatively and
defects in sternal closure do not necessarily indicate a
significant clinical problem.1,4) Concerning the CT diag-
nosis of mediastinitis in our patients, therefore, we em-
phasized the importance of abnormal fluid collections
suggestive of abscess formation in the anterior mediasti-
num.

CT findings in 4 patients of the true-positive group in
this study were able to be distinguished from normal
postoperative appearance with confidence. Massive ir-
regular soft tissue mass with contrast enhancement
around the mass were the pathognomotic findings. Simi-
lar CT findings were not evident in one of 2 patients who
was thus false-negative because he did not receive intra-
venous contrast material because of compromised renal
function. In another patient in the false-negative group
the CT revealed a small amount of fluid that had col-
lected around the drainage tube in the retrosternal space.
We did not expect to find the massive pus collection which
was occupying the anterior mediastinum. In retrospect,
both CTs in the false-negative cases showed bilateral
pleural effusion, which appeared also in the CTs in 3
patients of 4 of the true-positive cases. Misawa et al.3)

Fig. 3.  CT findings in 4 patients diagnosed with mediastinitis in group C (false-positive). Massive irregular soft
tissue mass suggestive of abscess formation are found in A and B, whereas localized fluid collection is found
in C and D.
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emphasized the importance of soft tissue mass combined
with bilateral pleural effusion as a characteristic CT find-
ing in poststernotomy infectious mediastinitis. The ra-
diological literature pays less attention to pleural effu-
sion as the evidence of mediastinitis,1,8) however, it may
be a useful predictor.

False-positives on CT study is another cause of con-
cern. CT findings in 6 patients of the control group
showed abnormal soft tissue mass with contrast enhance-
ment around them, and were strongly suggestive of me-
diastinal abscess formation. On re-examining these 6
scans, the soft tissue mass was clearly separated from
the surrounding tissue and was localized at the site of
the draining sinus tract in 3 of 6, which might have made
us confuse sterile fluid collections with the abscess for-
mation. However, another 3 cases had a mild to moder-
ate irregular soft tissue mass in the retrosternal space simi-
lar to the findings in patients who were true-possitives.
In addition, one of them had a massive bilateral pleural
effusion, which was the reason why we were not able to
differentiate these findings from those of mediastinitis.

A sensitivity of 67% of CT for clinical mediastinitis
as reported in this study is not satisfactory. Bitkover and
colleagues4) reported a sensitivity of only 25%, whereas
Goodman and colleagues1) demonstrated that CT was
better able to distinguish patients without significant in-
fection from those with major infection. The timing of
the CT examination within the postoperative period is
thought to be explain this wide discrepancy in the reli-
ability of CT. Jolles et al.2) demonstrated that CT had a
sensitivity of 100% for clinical mediastinitis but a speci-
ficity of 33% through postoperative day 14, whereas the
sensitivity and the specificity were 100% after postop-
erative day 14, which reflects the difficulty of the diag-
nosis by CT in the earlier period following surgery. In
previous reports, most cases of mediastinitis occur within
the first few postoperative weeks.7,8) A notable feature in
patients with mediastinitis in our series was that medias-
tinitis developed relatively earlier after the cardiac op-
eration. This might be one of the factors which deter-
mined the lower sensitivity. On the other hand, an 83%
specificity means that a negative CT scan is useful in
directing attention elsewhere for a source of postopera-
tive sepsis. It is supposed that later postoperative CT
examinations in the control group, compared with those
in the mediastinitis group, might cause the earlier post-
operative error bias influence and should account for less
diagnostic error. However, 6 of the false-positives did

not develop mediastinitis requiring surgical intervention,
and they could be managed conservatively. There also
remains the possibility that concealed mediastinitis not
requiring surgical reexploration existed. This confused
clinical situation in the diagnosis of mediastinitis in this
study might lead to an incorrect assessment of the reli-
ability of CT, and may leave the methodology of this
study open to criticism.

Conclusion

This study shows that the sensitivity of CT for the diag-
nosis of mediastinitis after cardiac surgery is not satis-
factory. The overlap of the pathological process due to
mediastinitis and the “normal” appearance in the early
postoperative period serves to compromise the reliabil-
ity of the CT diagnosis of mediastinitis. In this period,
the preferred strategy is to use comprehensive testing with
different diagnostic modalities when sepsis in medias-
tinitis is suspected. On the other hand, the relatively
higher specificity may explain the tendency of CT not to
misdiagnose other postoperative complications as being
due to mediastinitis.
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