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— Abstract —

CT Findings of Pleural Lesions:
Differential Diagnosis between Malignant and Benign Diseases

Seung Yon Baek, M.D., Tae Hwan Lim, M.D., Woo Sun Kim, M.D., Kwang Gil Park, M.D.

Department of Diagnostic Radiology. Asan Medical Center, University of Ulsan. College of Medicine

A number of benign and malignant diseases may cause pleural abnormalities. Since the resolution of computed
tomography (CT) has been improved, the detailed anatomy of pleura can now be well delineated in various pleural
diseases. We reviewed retrospectively the CT findings of 60 patients with pathologically proved pleural diseases
in order to find out the differential points between benign and malignant diseases.

Thirty-six patients had malignant diseases (20 adenocarcinoma, 8 squamous cell carcinoma, 4 small cell car-

cinoma, 2 lung metastasis, 1 large cell carcinoma, 1 small and large cell carcinoma), and 24 patients had benign

diseases (16 tuberculosis including empyema, 3 bacterial empyema, 3 pneumonia, 1 lung abscess, 1 lung contusion).

The CT features that suggested malignant pleural diseases were high-grade mediastinal involvement (57.9%,

P<0.1), thick and irregular thickening with nodularity and mass formations (38.5%, P<0.1), Circumferential pleural
thickening 132.1%, P<0.01), and aggressive pleural effusion 122.2%, P<0.05). Benign pleural lesions were typical-

ly represented by pleural calcification (50%) and extrapleural fat accumulation (45.8%).

Index Words: Pleura, CT, 66.1121
Pleura, infection, 66.20
Pleura, Neoplasm, 66.32
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Fig. 1. Division of mediastinal pleura.

Large arrows indicate the junction between posterior 1/3
and middle 1/3 of mediastinal pleura. Small arrows
divide the anterior 2/3 and middle 1/3 of pleura.
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Fig. 2. Grading of mediastinal pleural thickening.

a. Grade 1 mediastinal involvement in pulmonary tuber-
culosis. Smooth, thin and focal pleural thickening (<5cm
in length) is seen in the left posterior 1/3 portion of
mediastinum.

b. Grade 2 mediastinal involvement in adenocarcinoma.
Irregular focal pleural thickening is seen in the right
anterior 1/3 and posterior 1/3 area of mediastinum.

c. Grade 3 mediastinal involvement in adenocarcinoma.
Irregular, thick pleural thickening involves total length
of right mediastinal pleura. Right thoracic volume is
decreased.
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Fig. 3.

a. Aggressive pleural effusion in adenocarcinoma.

1. Pleural effusion is seen in the right hemithorax, invaginating into the azygo-esophageal recess.

2. Pleural effusion of the left hemithorax involves the left lateral aspect of esophagus, which is displaced to the
right side across the middline.

b. Thick irregualr pleural thickening in adenocarcinoma. Irregular undulated, thick pleural thickening involves
almost all the lateral aspect of pleural surface of right hemithorax.

c. Circumferential pleural thickening in adenocarcinoma. Irregualr pleural thickening involves the right hemithorax
circumferentially. This kind of circumferential pleural lesion is highly indicative of malignancy.

d. Pleural nodularity in adenocarcinoma. Lobulated and nodular pleural thickening (arrows) is seen in the right
lateral aspect of vertebral body.

e. Pleural mass in small cell carcinoma. Large, lobulated pleural mass with irregular central low density (small
arrows) is seen in the lateral aspect of left pleural surface. The mass involves the chest wall also (white arrows).
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i—i#iﬂ ARE FTFY 1 HRES FN1/3, 2 IRE
& TAl Boz wirol A Wuk 1/33% 9 1/32 fﬂ%iﬂ
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grade 1(Fig. 2a), 1/3°14 2/3A}o]E grade 2(Fig.
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24 v Rk (diffuse)t =44 (loculated)o2 B 73
I, B8 FTHFY AWFE "t FEEH S3(Fig.
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e 71 3 2 = o (FEeARAEM
azygo-esophageal recess), &Z&2 #HA(fhE | tongue
of lung) &2 £t A2 3t9th. 5) 1 9ol 52
ol M3zt A= ¥4, STHE 299 FH84 7
2, 5% 4Rz ARAE FETS FFA, 44
on, SHei 3o AHAE A= JF FAHAA
Holx 5cm o4 "o 5F3 FHAAAM =Hs3)

et

FEdol e 7

S9H| 3= AT A$ 364 F 26904 #HEEY
I ggege 41 BAS ¥ F(Fig. 3b)7F 10
A(38.5% =2 7H4 Bekow, BTG A$ 240 T &
ESA8 3 497} 235 0] AA| 289 FolA gkn 732 A
Ql H]Z(Fig. 4)7} 119(39.3%)2 7+ Bkt gf
H| 57} BRI @ A% 214 (75 %)l whall, AFE2 10
A (38.5%) 2N AAUYFE FHL BFAT vFE B
oli FAHYFE oFe ¥ FE B AUK(Table 1).
STH|F WA= v e ¥ F7F ARYH BRY
ol A zhzt 194(67.9 %), 18¢(64.3 %)E 71 BolA
oA A Alole] BHEI S BAoY, AYT
& 348 F(Fig. 3c)7} 94(32.1 %), B G ZFAHF
(Fig. 2a)7} 7¢l1(25 %)2A FHLFE 5240 F9 HY
7F AX BGHFTE Holn, FALAFE HATE ot

Table 1. Contour of Pleural Thickening

Fig. 4. Thin regular pleural thickening in tuberculosis.
Diffuse, thin and regualr pleural thickening (arrowheads)
is a characteristic feature of benign lesion.

Z2H 59 A4S el A th(Table 2).

TA% 599 APATE ARG A 364 F 199

w BFYAD 1% grade 3(Fig. 2c)°] 114(57.
), B 24¢] F 13<ol4 BZHAT 2% grade

I(Flg 2a)0] 7¢l(53.8%)2 %M*i RIS
T AHATZ AR FALSFE GFdS BYnt

(Table 3).
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Table 2. Extent of Pleural Thickening

Focal Diffuse Circumferential

A (n=28) (0]
B (n=28) 7 (25.0%)

19 (67.9%)
18 (64.3%)

9(32.1%)
3 (10.7%)

A: malignant disease
B: benign disease

Table 3. Mediastinal Pleural Thickening

Grade 1 Grade 2 Grade 3

A (n=19)
B (n=13)

3 (15.8%)
7 (53.8%)

5 (26.3%)
1(7.7%)

11 (57.9%)
5 (38.5%)

A: malignant disease
B: benign disease

Thin Regular

Thin Irregular

Thick Regular Thick Irregualr

A (n=26)
B (n=28)

8 (30.8%)
11 (39.3%)

7 (26.9%)
10 (85.7%)

1( 3.8%)
4 (14.3%)

10 (38.5%)
3 (10.7%)

A: malignant disease
B: benign disease
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Table 4. Contour of Pleural Effusion

ol o : SohEHel MMSEEHY

Diffuse Loculated Aggressive Encircling
A (n=27) 13 (48.1%) 6 (22.2%) 6 (22.2%) 2 (7.4%)
B (n=18) 6 (33.3%) 11 (61.1%) 0 (0) 1(5.6%)

A: malignant disease
B: benign disease

Table 5. Pleural Calcifications and Decrease of Thoracic
Volume

Pleural Decrease of

calcifications thoracic volume
A (n=36) 9 (25.0%) 16 (44.4%)
B (n=24) 12 (50.0%) 12 (50.0%)

A: malignant disease
B: benign disease

Table 6. Extrapleural Fat Accumulations

<0.5cm 0.5-1.0cm >1.0cm Total
A (n=36) 0] 0 0
B (n=24) 7 2 2 11 (45.8%)

A: malignant disease
B: benign disease

Ebtom aFo A migtido]l 1391(48.1%)2 7 B¢t
I, BAGE 244 F 184014 YEG T Z24(locu-
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F4 F39 5942 (Fig. 3a)2 AZ ol At 69 (22.
2%)7F TZ = A H(Table 4).
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Fig. 5. Extrapleural fat accumulation in tuberculosis.
Crescentic form of fat accumulation in the extrapleural
space (*) is defined anteriorly by thickened parietal
pleura (small arrows) and posteriorly by rib (arrowheads).
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