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The Role of Chest CT Scans in the Management of Empyema

Jeong Suk Heo, M.D., Oh Yong Kwun, M.D., Jeong Ho Sohn, M.D,,
Won |l choi, M.D., Jae Seok Hwang, M.D., Seung Beom Han, M.D,,
Young June Jeon, M.D. and Jung Sik Kim, M.D.

Departments of Internal Medicine and Diagnostic Radiology’, Keimyung University,
School of Medicine, Daegu, Korea

Background: To decide the optimal antibiotics and application of chest tube, examination of
pleural ﬂuid is fundamental in the management of empyema. Some criteria for drainage of pleural
fluid have been recommended but some controversies have been suggested. Recently, newer
radiologic methods including ultrasound and computed tomography scanning, have been applied to
the diagnosis and management of pleural effusions. We undertook a retrospective analysis of 30
patients with pleural effusion who had CT scans of the chest in order to apply the criteria of Light
et al retrospectively to patients with loculation and to correlate the radiologic appearance of pleural
effusions with pieural fluid chemistry.

Method: We analyzed the records of 30 out of 147 patients with pleural effusion undergoing
chest CT scans.

Results:

1) Six of the pleural fluid cultures yielded gram negative organisms and three anaerobic bacterias
and one Staphylococcus aureus and one non-hemolytic Streptococci. No organism was cultured in
ninteen cases(63.0%).

2) The reasons for taking chest CT scans were to rule out malignancy or parenchymal lung
disease(46.7%), poor response to antibiotics(40.0%), hard to aspirate pleural fluid(10.0%) and to
decide the site for chest tube insertion(3.3%).

3) There was no significant correlations between ATS stages and loculation but there was a

tendency to loculate in stage IIL
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4) There was a significant inverse relationship between the level of pH and loculation(P<0.05)

but there appeared to be no relationship between pleural fluid, LDH, glucose, protein, loculation

and pleural thickening.

5) In 12 out of 30, therapeutic measures were changed according to the chest CT scan findings.

Conclusion: We were unable to identify any correlations between the plerual fluid chemistry, ATS
stages and loculations except pH, and we suggest that tube thoracotomy should be individualized
according to the clinical judgement and serial observation. All patients with empyema do not need

a chest CT scan but a CT scan can provide determination of loculation, guiding and assessing
therapy which should decrease morbidity and hospital stay.
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Table 1. Bacteria Isolated from Pleural Fluid

Bacteria No. of pts(%)
Klebsiella pneumoniae 4 (13.0)
Bacteroides 2(70)
Neisseria species 1 (33
Staphylococcus aureus 1(33)
Fusobacterium nucleatum 1 (33
G(-) species 1 (33
Non-hemolytic streptococcus 1(33)
No growth 19 (63.0)
Total 30(100.0)

Table 2. Reasons for Taking CT Scan

No. of pts(%)

To R/O malignancy or parenchymal

14 (46.7)
d . 12 (40.0)
Poor response to antibiotics
: 3 (100)
Hard to aspirate
For site of chest tube insertion 1(33)
Total 30(100.0)
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Table 3. CT Scan Findings

Findings No. of pts(%)
Loculation [ single : 11 21 42y
multiple : 10
Pleural thickening 12 (24)
Air-fluid leve! in pleural space 12 24
Combined lung abscess 4 (8
Pleural calcification 1(2)
Total 50'(100)

* QOne patient may have one or more CT findings
p Y &
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Fig. 1. Correlation of ATS stage and loculation.
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Table 4. Correlation of Loculation and Pleural Fluid Chemistry

Group 1" Group 2 P value
No. of pt 9 21 NS**
pH 7.4410.46 7.02+£0.57 < 0.05
Glucose(mg/dL) 72.67+51.55 63.47165.26 NS
Protein(mg/dL) 4.21+1.11 4.50+1.04 NS
LDH@IU/L) 1031.67+1056.28 1155.36+1297.61 NS
WBC(/mm’) 16745.33+15940.06 24082.0+23288.20 NS

* Group 1: Non-loculation

Group 2: Loculation

** NS: Nonspecific

Table 5. Correlation of Hospital Day and Pleural Fluid Chemistry(Light's criteria), Loculation and

Pleural Thickening

Criteria No. of pts(%) Hospital day P value
(Mean+SD)
+
pH <7.0 18 24.38+13.87 P>0.05
270 12 18.67+ 7.63
+
Glucose(mg/dL) <40 15 22.67+13.2 P>0.05
240 15 21.53+11.02
+
LDH(IU/L) <1000 17 22.82+12.59 P>0.05
>1000 13 21.25+12.03
; +
Protein(mg/dL) <5.0 21 22.86+13.81 £>0.05
>5.0 9 2033+ 6.08
+
WBC(/mm3) <25000 16 21.881+10.35 P>0.05
225000 14 22.36113.98
; +
Loculation + 9 16.11+ 6.81 P>0.05
- 21 24.66+12.88
. . +
Pleural thickening + 9 25.56+14.47 P>0.05
- 21 20.62+10.78
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