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Abstract; [Objective] To explore the relationship among the pleural effusion volume, the maximum depth on CT cross-section
and the maximum longitudinal cumulative length of the pleural effusion on sagittal plane, and to forecast pleural effusion volume by
establishing a multiple linear regression. [Methods] 151 patients, with 166 cases, who were more than 18 years old, and suffered
from free pleural effusion examined by CT were collected. The volume of pleural effusion, the maximum depth on cross-section and the
maximum longitudinal cumulative length on sagittal plane of pleural effusion were measured. Multiple linear regression was conducted
with natural logarithmation of the response variable (V; pleural effusion volume) and two covariates (H: the maximum depth on CT
cross-sectional plane; L. the maximum longitudinal cumulative length on sagittal plane). 70% of cases were randomly selected as
training set to establish the equation, the rest of cases were selected as validation set. [ Results] The multiple linear regression: In(V)
= 0.01688H + 0.00578L + 4.19738,R* = 0.929. The difference (X) between predicted and observed pleural effusion volume was not
statistically significant, X=0.203,95%CI(-0.181,0.587),P = 0.883. The scatter diagram between predictive and observed pleural
effusion volume showed there was a high linear correlation (r = 0.962,P < 0.01). [ Conclusion] The volume of pleural effusion could
be accurately predicted and easily measured by using H (the maximum depth on cross-section)and L (the maximum longitudinal
cumulative length on sagittal plane of pleural effusion) on CT image.

Key words: tomography, X-ray computed; pleural effusion

[J SUN Yat-sen Univ(Med Sci),2016,37(5):781-785]

Y5 B #3:2015-10-29
TEF B TS, B EN AR EEES , f EEE, E-mail : cmu-sums@163.com



782 IR A (B A R )

o537 %

PP RS P AR S it 22 sl M it 1, 5 S i
HBEIRE PR AR AR 2o (9 i PRATE R 22 B s B
i JE R 22/ W TR s PR H B A PP 22 1
B, FATHOH BBl R B AR AR CT RIS L4 Wi
R, — S H B R 256 H A T K
S REP S T ERA R R, W EA S
WA R U [ N A S O CT 2 g
PO AR A — S fF 5 o) (B ARAF A — JE /Y JR R
P, JFBCA R A B AL A RS AR T T A I f
Bl AT 0 B R PR I i B - e
GRSV RS INTTE =N NCIE IS S
JEE Z 18] 5K 2, DA TTT 82 7. e AR e ) M A 2
PASUITE I PR I2 Wt m X6 i e R DR o i b o

1 ##H57*

1.1 — s

WA 2010 4F 1 A-2012 4F 2 AABE 18 % LU
R T S R I B A N 151 ] HEBRARE .
Jea R e P RROHR A ) SR W TS s ~F- B s <
X ) W BERGAS AU il A A 15 4
Sk AN e fs R, 46 51 Ay 2 A A s BRI, 90 11y
A e e RO, AL 166 R R ASZH 55 90 191]
2 61 ] AEHE 22 ~ 70 % I BT SEA 234 B
HERE BURATH R, A3 IR 2 T
CARTG AP B2 B 2x ittt [R) A bR 4 B T
FEX RN [ E A
1.2 HFH*E

4815 5 K H Toshiba Aquilion 64 fE CT #L,
5 XL SH R CT B E#, A5
HLE 120 KV, LI 120 mA, FHZE 0.5 mm, )2
¥ 0.3 mm,HP (B 53, B ke B PR T
W S e € 1] VAR = B DN ] AN S Y
TR F e S T A e M Y S R A 2 Ak
T fE ¥ (Aquarius iNtuition Edition ver.
4.4.5.49.2104), H—HALRNEEREATER
SO PR T ARG b 58 i EMG AL SR I & HL AR
VELBRETR T - VR %I 58 | % 07, o Jfa 1 ARk
(R R 310 2% 1 Al S s HE R o SIS i I B 7
PEAT ORI, LN B 58 254 HU B £ 2k 55 HU,, @
TR I i AR e RS T, i e fi AR 1) CT B,
F 45 f /N CT A K CT (B 5 AR IR I 5 1 35/ CT
{ELFAHR K CT B B M Ji B CT ALY 1R BRYE

Rl (BTH M s R 0 10 % T T340 )2 e T 1 g s
W SERERR 3T . DR AL A shill AT )6,
THE M s B R AR B, LV (3R . ) 267 (]
1), &W&: CT A W i il i R e KR, H (PR
B emm) Fon v G i 4 T AR AR
BB IR W 1 s ORI IR B, 7 I 2 T g — 3
A, L B T — 200 b, R i B
TRV Fe K1) J2 T, T8 A58 DR T ) e R e (I a5k A
WA SMM—IZ AB, 1T A Sf—HLEE T
2, ZHL S M LA T C L LAC 2]
(1% B 2 D Sy A A T o e R R K IR (TR 2 i
IR) o @R T A s BB R K ) RAK L
(B cmm) KR, 7k - 30 2 3% 25 2 T AR AR
Jei , T IRCR AR T B s AR e K 1) 8 % e B, AR
YT G 5 A 1 Y A W N =X T i W e 2D O 2 A 4
H 2R bR T s R 2R R K B B K 2 T, R
TR AR AR S D, U D S — K4 DF,
T R s AR I o A — K2R, N F i K
LML, MIZET E & EF Z A FE 55 B g 200K
T e RO R Kk ) R (1 3), LA BB
B 2 W, SREIME,

1 MERKREENT TEER

Fig.1 Hand circle drawing outline of the pleural effusion
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Fig.2 Measurement of the maximum depth of pleural

effusion on CT cross—section
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Fig.3 Measurement of the maximum longitudinal

cumulative length of pleural effusion on CT sagittal plane
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Fig.4 Normalized residual histogram after variable
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Fig.5 Residual plots of multiple linear regression models

after variable transformation
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