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— Abstract —

Evaluation of lung injury score as a prognostic factor of critical care
management in multiple trauma patients with chest injury

Kook Nam Han, M.D."”, Seok Ho Choi, M.D.”, Yeong Cheol Kim, M.D."”, Kyoung Hak Lee, M.D.",
Soo Eon Lee, M.D."”, Ki Young Jeong, M.D.”, Gil Joon Suh, M.D., Ph.D."

Trauma center, Seoul National University Hospital', Department of Thoracic and Cardiovascular Surgery”
Department of Surgery’, Department of Orthopedic Surgery’
Department of Neurosurgery’, Department of Emergency Medicine’

Purpose: Chest injuries in multiple trauma patients are major predisposing factor for increased length of stay
in intensive care unit, prolonged mechanical ventilator, and respiratory complications such as pneumonia. The
aim of this study is the evaluation of lung injury score as arisk factor for prolonged management in intensive
care unit (ICU).

M ethods: Between June to August in 2011, 46 patients admitted to shock and trauma center in our hospital
and 24 patients had associated chest damage without traumatic brain injury. Retrospectively, we calculated
injury severity score (1SS), lung injury score, and the number of fractured ribs and performed nonparametric
correlation analysis with length of stay in ICU and mechanical ventilator support.

Results: Calculated lung injury score(<48 hours) was median 1(0-3) and ISS was median 30(8-38) in study
population. They had median 2(0-14) fractured ribs. There were 2 bilateral fractures and 2 flail chest.
Ventilator support was needed in 11(45.8%) of them for median 39 hours(6-166). The |SS of ventilator support
group was median 34(24-34) and lung injury score was median 1.7(1.3-2.5). Tracheostomy was performed in
one patient and it was only complicated case and ICU stay days was median 9(4-16). In correlation analysis,
Lung injury score and 1SS were significant with the length of stay in ICU but the number of fractured ribs and
lung injury score were predicting factors for prolonged mechanical ventilator support.

Conclusion: Lung injury score could be a possible prognostic factor for the prediction of increased length of
stay in ICU and need for mechanical ventilator support. (J Korean Soc Traumatol 2011;24:105-110)
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Table:. Mechanisms of injury 2 EARE AT 5F7) FARS BAAY Fol
Cause N (%) £ R4 gtk AF EFE AT Zol A
Pedestrian TA 9(37.5) %2 o HlE) yol7k B (p=002) HEA HEE =
Auto-vehicle TA 5(20.8) STH(p(001). BFA 8 F8R A 7S 242 Ak 9
el o 3823 2, 1ol o} AR Aol Holx 2skrh(p=010)
|CyCe . 2~ [e] = 1. 537351 >~
Table 4). B|EFF AH BAS B3 SZZ4d9 4,
Auto-mobile TA 1( 42 (_ jj xzﬁ ],\;;EO ~ 5 Z-O HN EOJE - ]} E]_:
Multiple stab injury 1( 42) lliﬂ?‘_:o A, &4 A AFe 344 ZH'L‘ 717}, A3
Chest crushing injury 1( 42) SEF7] FA AR BAE EAEAY A Al
717ve] F7ke HE A £ AR As Sk AR
WAL HYoU 52 22 A5 FUke AF 4B WA
Table 2. Combined nonthoracic injury in total population. & Holx sit) AT ¥ &7 A&/ HePH
Combined injury N (%) el el §AAL F7be 52 FE A5 S0
Pelvic fracture 9(37.5)
Long bone fracture 8(33.3) Table 3. Chest injury associated with and without bony tho-
Hemoperitoneum 6 (25.0) racicinjury.
Brain injury 6 (25.0) — 10
Spine fracture 5(20.8) Chest injury N*(%)
Liver injury 4 (16.6) Pulmonary contusion 20(83.3)
Skull fracture 4 (16.6) Rib fracture 19 (79.1)
Cardiac contusion 3(12.5) Pneumothorax 14 (58.3)
Spleen injury 2( 83 Hemothorax 14 (58.3)
Kidney injury 2( 83 Sternal fracture 3(12.5)
Duodenal perforation 2(83 Cardiac contusion 3(12.5)
Pancreatic rupture 1(41 Scapular fracture 2( 83

* Double counting

* Double counting

Table 4. Characteristics of patients associated with traumatic chest injury and comparison of the lung injury score, injury severity
score, and rib fracture with and without mechanical ventilator support.

Ventilator support p value
Yes, n=11 (45.8%) No, n=13 (54.2%)

Age, median (25%~75%) 54 (49-59) 40 (29-45) 0.02
Lung injury score, median (25%~75%) 17(13-25) 0.50 (0-1) <0.01
Injury severity score, median (25%~75%) 34 (24-34) 25 (17-34) 0.33
No. rib fracture, median (25%~75%) 3(0-8) 2(1-3) 0.07
Bilateral fracture, N (%) 2(18.2) 2(15.4) 0.64*
Surgery for hemothorax, N (%) 3(27.3) 0(0)
Delayed intubation (<72hr), N (%) 3(12.5) 0(0)
Ventilator time (hour), median (25%~75%) 39 (6-166) -
ICU stay (day), median (25%~75%) 9 (4-16) 4(1-8) 0.10
Pneumonia, N (%) 3(27.3) 0(0)
Tracheostomy, N (%) 1( 93 0(0)
Mortality , N (%) 2(18.2) 0 0.19*

Cause of mortality

Multiple organ failure
Severe brain injury

* Fisher's exact test
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Table 5. Correlation analysis with Spearman method.(the length of stay in intensive care unit, mechanical ventilator support vs. lung
injury score, injury severity score, chest wall injury.

ICU stay time (N=24) Ventilator time (N=11)
Spearman r r p value r p value
No. of fractured rib 0.29 0.15 0.68 0.03
Lung injury score 0.51 0.01 0.71 0.01
ISS 0.45 0.03 0.29 0.16
ICU time vs No. of fractrued rib (N=24) Ventilator time vs No. of fractured rib (N=11)
169
® @
r=0.29
2 p=0.15
@ 104
s
S
=
0 T T T T 1 0 ! 5 1 B
0 5 10 15 20 25 0 100 200 300 400
ICU time (day) Ventilator time
ICU time vs Lung injury score (N=24) Ventilator time vs Lung injury score (N=11)
4+ 4=
r=0.51
@ 3 ° p=0.11
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Fig. 1. Correlation analysis determined with nonparametric spearman method.
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