EE .UM - U U -USI* 0| F 2

=Abstract=
Quantitative Analysis of Lung Contusion

Joong Hwan Oh, M.D.*, Cheong Hee Kang, M.D.*, Ho Kyung Kim, M.D.*,
Eun Gi Kim, M.D.*, Chong Kook Lee, M.D.*

Lung contusion due to blunt chest trauma is the most common lung injury and correlated with the
clinical course and prognosis. Its diagnosis by CT{(Computerized Tomogram) gives a more clear and
understandable three dimensional view, by which we are able to measure the volume of the contused
and entire lung. Other variables are arterial blood gas, number of rib fracture, presence of
hemopneumothorax, sternal fracture and clavicle fracture, number of associated non-thoracic injuries,
ventilator time and presence of pulmonary complication.

Percentage (%) of lung contusion are expressed as mean + standard deviation and data analysis was
performed by means of multivariate repeated measures analysis of variance to detect significant
differences in variables between positive thoracic injury group and negative group. The paired t-test
was used. Differences of percentage of lung contusion between groups were assesed by one-way
analysis of variance. Simple linear regression was used to perform correlation analysis in the number
of rib fracture and ventilator time. A p value less than 0.05 was considered statistically significant.

Pneumothorax and the number of associated other injuries affect the amount of lung contusion and
pulmonary complication group has more contused lung volume.

Arterial blood gas study shows no correlation with the amount of lung contusion statistically. The
number of rib fracture correlated with the amount of lung contusion, which also correlated with
ventilator time (r =0.56, p < 0.05).

In conclusion, quantitative anlysis of lung contusion by CT predicts the clinical course and

treatment such as ventilator care.
(Korean J Thoracic Cardiovas Surg 1994 ;27:833-7)
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Fig. 1. Transection of chest. ‘A’ shows normal area and
‘B’ shows contusion area and ‘A’ + ‘B’ shows entire area of the

lung.

Zeje ek Fasim olslslyl Ae AAUAHQ e
AZIER o) S45t Aol S 2T S e
F Hc}‘:dolrf}’

ARge FANN T4l 9T Aol FE
276 ZRste] ThE Easle] BAGRE welw 4
A5 9 357 ARE 2T 5 Uk AR} HEAT
Qa7 B AFE A 2shsic

chat R W

HEA B
o2 QA dm WIS o g %:BL@_—% Ea}ol
WOR B3 F AAEF B e Ao 1
5991 AL o2 et 9 B9, o0 63
2R AL 375+ 1570~ 24 M5E 4
Aape] F(AEE). $9Y b2 5224 5 )
FOFE Y ATTY AT F 01909 £ FR(IE
A EPsHE WA, g1 E4L 2
£ ez} ol W e AL Lihel A3 e)weded
o &), 557 AL A T YRE &
AR sisic). Bal £F71E AALFot BatA
o e A ALEsIATh AP ke Fah

A )&;L}%%_}od oA A A AL 10mm F7
53] FAGH S R F 7} chH el f bl 4] o)

@} 2918 AARA ST AA A AAE BAR T 3
Abel WA WA o) WYL AR R ol Wl
A7 & o] fate] A4balsich(Fig 1), 58] darera

rﬂ—‘vﬁ—‘:&_\zﬁdr

Fig. 2. Schema of three dimensional reconstruction of
10mm thick serial section to integrate the volume of the con-
tused lung (Black area) and entire lung from each area.
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Table 1. Thoracic injuries and percentage of lung contusion

Lung Contusion (%)

Negative group. Positive group p

Pneumothorax 31.2£19.1(17)
Clavicle fracture | 37.0 + 19.5(31)
40.8 +£21.4( 9)
Sternal fracture | 38.0 £19.2(33)
Flail chest | 37.3 £ 18.6(29)
Complication L27.4 +10.7(24)

46.9 £21.4(18) | <0.05
56.9+31.0( 4) NS
38.7 £21.9(26) NS
60.3 £53.6( 2) NS
48.9 £ 32.7( 6) NS
65.1 £15.3(11) | <0.05

Hemothorax

Date are mean * standard deviation. Percentage of lung contusion is
significantly greater in pneumothorax positive group and complication
group than negative groups (p < 0.05).

apo] & oA ekgrom s FAte] ofe] B Tl <
o] utghe & 5 il (Table 1).

Ealy sha7dabe} d3ate] oo ARAE B ¥
AL g etel WA= r=0.15, p> 0.05, Akx Eetahel 3
L r=0.1, p>0.05 o)4sterr Estae) BAE r=
0.36, p> 0.05 24 EAH o2 297} g5 & 5 AUTh

Fol9le] Eutysta s zpate] ofzhe] A oA 0

Hale] &4} ‘1S FR-EA0) el KA LFT Al
Aol AFTAE TP A ed g EFA
7] £ 2 Ak} dge] &4 F 177 F7F
5 A9, VE F A M A Y3 2R S
715l 7A$2 oulsted EHF E4do] BETE FA A
ofo] &g o & AT 7t T Aol BF AoUF
< Holx ok (p<0.05) (Fig. 3).

szAe] o} 3F7) AHE1Ze] AARBAE B 5
FAo] WSFE A o] e o 7 d2H(p<
0.05) AHAAAE g AL & F Uhr=0.29 (Y =344
+ 1.4X,Y; d e MEg, X; 534 ) (Fig. 4).

s Fabe] ozt F7] AbgA|7 ate] ARBAE HA
s #Abe] ofo] Zrlat4E TF7] AHEAIzle] &A3] B
&S o F 9l B3] HF@Abe ool 50% & EA3}=
A gEE ITFVNE AFEEE o 5 A E=056
p<0.05)(Y = —53.4 + 3.2X,Y: ZF7] AH8A17E X, A&
Abe] Wl 2-g) (Fig. 5).

o
g Al Frolael o dEA F b B EY

o
2 A5 AT Neke Sde] ong A
o] ¥1" £F1E MR FHAAe YFHA AR}

m\ztatel MakE

70 *
60| 1% p<0.05
50

40

*
*
30 *
20
10
0
[} 1 2 3

No. of Injuries

Lung Contusion(%)

Fig. 3. Number of associated nonthoracic injuries and per-
centage (%) of lung contusion. As the number of associated
injuries increase, percentage of lung contusion increases.
Lung contusion shows significant differences between
groups {Mean + Standard deviation). 0, only thoracic injuries
without extrathoracic injuries; 1, thoracic injuries plus one of
extrathoracic injuries: 2, thoracic injuries plus two of extrathor-
acic injuries; 3, thoracic injuries plus three of extrathoracic in-
juries.
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Fig. 4. Linear regression plot of number of rib fracture
versus percentage of lung contusion.
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Fig. 5. Linear regression plot of percentage of lung con-
tusion versus ventilator time. In case of over 50 % of lung
contusion, most of the patients need ventilator care for more
than 100 hours.
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