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The Clinical Analysis of Flail Chest

Jae Han Jang, M.D.*, Min Ho Kim, M.D.*, Ja Hong Kuh, M.D.*, Kong Soo Kim, M.D.*

From 1980 through 1993, sixty one patients having traumatic flail chest were analysised retro-
spectively at the Department of Thoracic and Cardivascular Surgery, Chonbuk National University

Hospital.

There were 47 men and 14 women, mean age, 49.3 years, age range 4 to 82 years.

The most common mode of trauma was automobile accident, common combined other organ
injuries were skeletal injury (36 patients) and neurologic injury (20 patients).

In the mode of treatment, ventilator therapy was done in 34 cases and operative stabilization was
done in 18 cases(Kirschner or steel wire: 9 cases, Judet’s strut: 9 cases). Sixteen patients died (26 %).
The main factors associated with fatal outcome were shock (p < 0.002), head injury(p < 0.005), and
more than 50 years of age(p < 0.05). In fatal cases, 14 patients died during in ventilator therapy
(14/34, 41 %) and 2 patients died following operative stabilization of chest wall(2/18, 11 %).

The overall cause of death was septicemia, ARDS, ARF, hypovolemic shock, and hypoxic brain

damage.

(Korean J Thorac Cardiovasc Surg 1995;28: 1160-6)
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Table 1. Age and sex distrubution (N=61)
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Table 3. Distribution of location (N=61)

Age Male Female Total Lesion Site Cases No. (%)
~9 1 - 1 Right chest 21 (34.4)
10~19 2 - 2 Left chest 21 (34.9)
20~29 1 1 2 Bilateral 16 (26.2)
30~39 6 2 8 Sternum 3(49
40~49 14 3 17
50~59 13 3 16
60~69 7 4 11
70~ 3 1 4 Table 4. Types of lesion (N=61)
Total 47 14 61 Lesion type Cases No. (%)
Rib Fractures 58 (95.1)
Hemothorax 31 (50.8)
Table 2. Causes of Trauma(N=61) Hemo-Pneumothorax 17.27.9)
Lung contusion 29 (47.5)
Cause Cases No. (%) Sternal fracture 7(11.5)
Traffic Accident 32 (52.5) Pneumothorax 2(33)
Passenger and driver 12 (19.7) Open Hemo-Pneumothorax 3(55)
pedestrian 20 (32.8) Lung laceration 5(9.1D
Cultivator 10 (16.4)
Fall-down 4 ( 6.6)
Industrial 4( 6.6)
Animal 3(49 .
nimal (cow) (49) QAo o E AltE-2] xlo]E PC SAS system version
Motor cycle 4(6.6) N ] ,
Miscellaneous 4( 6.6 6.0438- 0] 8-3}9 2 Fisher's exact testE A3 3} «}. PEt
Total 61 (100) ol 0.05 o] 5}-‘{1 73"?" 9]“]9\1“4'5’_ 3&‘%}%}%‘:}
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1980 1€ 5-€ 1993 129717 A5 dehw ¥ §F
F-o|7}ol 9l A B FF A #AF F8Fe] T
g 6199 FAE AR dlglon SFAA AP
Q #xl, FeF Rue 54 ] SR Ela
Y3l A F5REE Rl B B3 Al A] A9 st
FREFE FH &R U3l olFA HAME F3HA
vk bk AL gelEl 370 o)Al 53 A, T
A 59T FA v FF I 5o 98 FH 7)) &
Fo| A3 FAFHA Fo 7]o] FFoE Q3 &
F 3 F% 59 Az FAfo] FHd A2 Ao
t}.

FALEe] A3 FEE 4404 824 7R 2 1 49.34)

o 40ch 9} S0t 7} ZH2h 177, 168 22 A A 2] 54.1%
£ A 3lg o] 604 o] A FALE 15H o2 24.6% & 2}
A3kt Wi o) vl FA) 479 27} 145 o2 A}
3] "5o] &2 FAlo) A 3wl o] AF Wk} (Table 1).
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EAke] ddo2E MFARIE AA 612F 328 (52.5
%)E 7P W2 v & A Yo o)|F SAH 2AAE
EFRE A Aar) 1289w Baate) A g}
= E3 AALfAbarr) 208 Sk A7)0 2@ AFars) 10
#H (16.4%)2 5 WA 2 B2 YUdo|H L FE (Lo ¥3])
o 37 oLk 329 (4.9%) Sl c).

71el B84 A3 wato g Qg AAAZ AL
AEF, A, By 7ha e o8 A4S g
t}(Table 2).

- 51 52
T2 2

582 8] A H-9l= 53 320 2}H2} 219
(34.4%)3. FU st on FZol AT A7} 162 (26.2
%)t} (Table 3).

F 2jake] o vpibd 3 24 589 (95.1%), F
ZZA 78 (11.5%)7F 2259 39 Yoy Tuld §F
5 Ealo 2= A3 Al 299 (47.5%), FF 319 (50.8%),
7% 173 (27.9%), HAQ4F 520 (9.1%)7} 2} (Table
4).
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Table 5. Elapsed time interval (N=61) Table 7. Associated injuries
Elapsed time Cases No. (%) Site of injury Cases No.
Within 1 Hour 13 (21.3) Orthopedics 38
1~ 2 Hours 13 (21.3) long bone 16
2~ 6 Hours 25 (41.0) clavicle 10
6~25 Hours 8 (13.1) scapula 7
1~ 3 Days 2(33) pelvic bone 5
Head Injury 21
cerebral contusion 1t
SAH* 1
Table 6. Duration of hospitalization (N=61) IVH# 1
mr (wm) C No. (%) Skl.l“ fracture- ) 3
cervical cord injury 2
1~2 9 (14.8) Abdomen 4
2~3 23 (31.7) spleen )
3~4 5(82) liver and spleen 1
4~5 7(1.5) bowel and apleen 1
5~6 12 (19.7) Dental 1
mandibular and teeth 1
* Subarachnoid hemorrhage
# Intraventricular hemorrhage
2 FAF UAHTIRIS 7|2t 2 AR X7 7| 2H
FAE 1417 ool 4’ 497} 138 (21.3 %), 14] Table 8. Modes of treatments(N=61)
o [+]
A 6212 oA A A7 389 62:3%), 6412 Pv— e
o, o A}
*"_IW 24417} o] W7} 83 (13.1 %) A 2 4F 24X17L o] Closed Thoracotomy %0 82.0)
2 53 A7) ofsis o] AU 759} (Table 5). Chest wall stbilization 18 (29.5)
3l 717ke 2% 6lA 35 Abolr) 233 (31.7%)E 7+ Artificial Ventilator 34 (55.7)
_ Tracheost 6(98
worew ehgrlel £4o2 eold AZF gz A e Con

(Table 6).
3. 50|29 EIEI| SHt &4

FH &4 Fuks gl Ao &4 AF FA 163,
A2 =4 104, AT A 74 2 Fu FA 56, A3
A 11, AFest 28 19, HAY 28 18, TS 23 3
2, A3 A 23, ¥7}(brain stem) <A} 28] 1 9] 7
Ve 9o s B Av] &4dol 48 123 A3
Al A=)7} Y83 757} 138 AcH(Table 7).

4 X2

AF, 71F 2 "rlFos d44] F3 A4S A9
7AS7} 509 (82.0%)= 7FA Wokew aF FF7] AHE
342 (55.7%), NFE 2 F9 A4 E 182 (29.5%), 71¢
AMNE 63 (98%), WA G4} == bl Aoz S5 70

B 4392 X A3 g} (Table 8). B4 A8Z £ F
L 443 AP AFA FA2 T4 555 43}
A7 A o2} 713 L AZFS =3t F714,
A, A-F 59 5L sl Y3

AF FR7Ie FLEF i ARG T QAj A4
AZ P 3F HAPa0:<55mmHg, PaCO:> 55~
60mmHg), 83 Bl g} £ Fo] 98
g AS, A AANE &4 £ Sl 97 3§ 24,
otebd &4 AF 2 AEESS o8 HAl0Fr 9%
A5l A3t QAF IH7IE AR A F &4
G FaFH AFAdo] Futd 7% 20¥ (58.8%),
F2FN e A97 64 (17.6%) L 9ol A &2
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Table 9. Causes of ventilator treatment{N=34)

Causes Cases No. (%)

Flail chest 26 (76.5)
with lung contusion 20 (58.8)
without lung contusion 6 (17.6)

Shock 3(8.8)
Combined head injury 2(59
Preexisting lung disease 2(59)

Table 10. Duration of ventilator treatment(N=34)

Duration (weeks) Cases No. (%)
Within ! 10 (29.4)
1~2 16 (47.1)
2~3 6 (17.6)
3~4 -

Over 4 2(59)

32 (8.8%), T T4 &4 38 (8.8%), T4 AA #
A 3L 7)1E A A 2] 39 290 (5.9 %)%t} (Table
9. AF THF7E AR ZIZHE 23 o7} 263
(76.5 %)= ) ¥-5-& =}A 5121t} (Table 10).

NEgE 2 3 2AEL AT {7185 288l 5
872 AxF 0] AL He AF T &Aoo
AL atAE ABsh= A 2 A7 o v
o AFEE AWd= A, 710 53 5F I4d 9
3 550% 3z A} T{FH 7| AAW Eu) L ul
Zo] T o), 554 AL APsA 4L A
439 Azt A 713 532 AL 1AL AS
act. 34 9 1Y &L E7] 9+ Kirschner wireS &
Folvt FF F73l N A1 steel wire S 0]-4-3}o]
o] & Bksh= WhH & 9o A AMS-stg 3 2 ¢l Jud-
et’s strut2 o] &3 2-%-7} 924 9o} (Table 11).

5 IS H AMY

A& 717k 3 FL 61385 34 o4 epton o)
F 3& FHo] 1A, AHo)] 92, F-714 6, A 74y
o] 6%, A A2 EHo] 4ag o 1 9o AF al
7 7ol (Posttraumatic personality disorder), 4 A1%-A,
ARF, T8 A¥e, Foln T=2E P o)l ¥
i (SIADH) 5] z}2} 134 o]l (Table 12). 43 =}
925 sl A Ate] v} oA FF FA| 753k

Table 11. Causes of thoracotomy & chest wall stabilization

(N=18)
Cause Cases No. (%)
Flail chest 10 (55.6)
Bleeding control 3(16.7)
Poor rib continuity 2(11.D
Rupture of diaphragm 1(5.6)
Massive air leakage 1(5.6)
Chest wall defect 1(5.6)

Table 12. Major complications (N=34)
Complication Cases No. (%)
Respiratory failure 11 32.9)
Pneumonia 9 (26.5)
Atelectasis 6 (17.6)
Wound infection 6 (17.6)
UG]I bleeding 4(11.8)
Empyema 2(59
Miscellanous 8(23.5)

o) 5 FF Klebsiella pneumoniae 22\, Staphylo-
coccus aureus 1%, Pseudomonas aeruginosa 19|, Candida
albicans 19 9t}

AF ZF{7] ARE W2 22} 349G F 145 0] Ap 3hg]
<4l o5 T 3§V HB3h= Ftol HY 2 A
ol g AEF 74, A ZF 2 257 (Adult res-
piratory distress syndrome)o] 32 (25.0%)g3.ov 1 9]
AAaeA] Ha FA ARA, $32 Fol 4zt 134 olq
ok A Y 2SS ke 3} 189 F AP Z ¥
F-Aoz 299 827} ApRslsich(Table 13).

6. AfYE0ll H&S 0|x|= Xt

WA FA] 537] dslo] 80mmHg ©)3}e) £ AFej )
D 10935 7] AMgslg oy (P <0.002), F¥ &4o]
FuEAR 209 F 10%0] AP23iel (P < 0.005), 494)
o]3} g2} 307 3 479 (13.3%)o] Abg3 wbd 504|0] A} 8
2} 3199 1279 (38.7%)e] Abd3ld (P < 0.03). A&
Holl d& AP3&2 AF 3F7] NEE e 34935 149
o] Apdate] (47.1%) 9H4A AES A3 A% ur}
BAHP < 0.04). 242 Yale 2 FEAL 7 A,
244171 oW S Ygo] B AL, sl deE AL, 5
F FAo] 5/l o]l AF APF-Eo] EAI FAIA
Q1 9] 9l += 91sic}(Table 14).
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Table 13. Cause of death by mode of treatment (N=16)
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Table 14. Factors affecting mortality rate

Cause Cases No. (%)
Artificial Ventilator
Sepsis 7 (43.8)
ARDS* 3(18.8)
Hypoxic brain death 1(6.3)
ARF# 1(6.3)
Hypovolemic shock 1(6.3)
Unknown sudden death 1(6.3)
Chest Wall Stabilization
Sepsis 1(6.3)

ARDS* 1(6.3)

* adult respiratory distress syndrome
# acute renal failure

o &

o9 53 F9 Bhe 383 AVIE H3E
wak opa} 1 ApA7) ZEFFol Fosiug oA 5
Z ZAo] Tutd FoFL2 Fo JjoleF oz Ad &
717} Az o2 o] Folx|A] gfo} I Fell FHo3h= 2H
E9) Atx Auefo] F7lshe whd AlA Fe] AAstrt
A Edl FAH EF HAReE Agshd, 43 S R
719l £44H8 Fuhslu 2 old) i gt FE] XA 253
I A A% =X7) 9 835}

FH o)At 23 FaF] AL 2F ALl 2§ A
27} 52.5% 8 AA Bt ol Perry 57, Moore”,
Shackford 59¢] B 319} f-ALstglon 7-&7]el 2§t A}
371 82 (14.5%) 2 F WA 2 B2 W g zA)3tg o
E2 (4o wrgl)ell 213 ALE 33 (4.9%)7} 1l o]
E ARES B3 A oe] F9o] $2& EF U7 o
Fog gz

EQF stAle] o) B ¥ 40 oA 5000 7) 332 A
A 54.1% 5 AR o 7o) x5t} e d S
A}3) 2% Z712 60d FALE 153 2 24.6% 5 2R 514
4] o] Freedland 5", Shackford 5] ¥ 319} v]5=3}
qrct.

F3 A4 BAleA T8 FO] A WEE 1395 19
oln] 22 At T A A& WA AT THIE
ol 4 BE 555 4 2R 4% A A AR
Ax E7ale F8F A AMGEL 10~30% 2 4
W Fat A 2] Wt glo] ok ARl ¥ wite] W
}.

295 th3t A8 18593 Malgaignedll ¢} s A}2H=

Factor Patients  Motality P-value

ratio rate
Mode of treatment < 0.04
artificial ventilator 14/34 47.1
chest wall stabilization 2/18 11.1
Shock < 0.002
present 7/10 70.0
absent 8/51 15.7
Head injury < 0.005
present 10/20 50.0
absent 6/41 14.6
No. of rib fracture NS*
<4 417 23.5
>5 12/44 27.3
Age < 0.03
< 49 4/30 13.3
> 50 12/31 38.7
Lung contusion NS§*
present 10/30 333
absent 6/31 19.4
Cause of trauma NS*
TA 11/32 34.4
others 5/29 17.2
Blood transfusion within 24 hours NS§*
< 4 unit 13/56 23.2
> 5 unit 3/5 60.0

NS*: Not Significant
Fisher’s exact test (PC SAS version 6.04)

Z1AA 1AL B3 ¥ 1AL olgdew’ 19093 Bauer
£ F58F9 713 e 3719 §7] 4t 85 A9 1S
o Atolell A F717} whA] AT A EAQ o] F 22 A}
7 8717} F7bs o] HAatAaFo] fadvhe A F71Ad
2 o]23} 5. 1% 195213 Jensen, 195613 Avey 5ol
& ‘Y F7] ks e MR AT IFIH =
A= dedl? ol AT TFVE AHEs Fo] 4AF
= d71x #Abe] TF-E FAFE ALE AT 35719
wtekoll wal T8 Fol % /A EQAT 7R A
Mol 2% Y S3 A 2ol A7 F7] A2 7
o] AA APt wistr) gi9lck 1975 Trinkle 59&
FoF N Fukel At 23 #H 2] Fr]-AHH
(ventilation/perfusion ratio)2} 3}e} o F-A= <d=t(pul-
monary arteriovenous shunt)o] F4 49| F 23 W)
At FAsA QF TF7E o 83¥ F8FS AR
Bobe A#3AA A8E Y8 A9 7 FF] AT A
gz} F% B2 2 8 (Physiotherapy) 2813 7]33AW &
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n g9 A F22l A A 5o BEA A 8EF AP}t

o)A A Ee ALF o8+ AF THVE AHEsA
X F2F9 FAxd 5] A% He A4S, FurEd &4
22 AA v E AlYs= A, F2 Al &4
714l NS AWk 3, 7o) 253 5T FH
A%t 5o sxlel AAY TFF WA Bu]E9
vjZo] T3 u), A AL APeA YL AL F
o 859 At AAsiy 713 5o AL AL A
Tk FE4 2SS XY QAF 55719 AL 7
24 7 A3, 27 7150] JFsEle EE e
Zoly, 4§ 718 A 5 AP 0. ARE
< F8F9 54 A7 we g ZJ)dE Kirschner
wireE FT7 o] ARl 9 & AH4-3lg on F7]4)
€ Judet’s strutg ©] 43 5F 2A4L AP &
IAEF PPF o2 o] B o7 A F¢gdst o
5 2R A, si71% A, 718, 3] A, A A
A, Kirschner wire2?] o]%§ 5-& X w33 ¢o}*?. AAs
< A4 7 199} F7dlol] 4F]l’E Kirschner wire2)
o] F 22 o] & AAR AY 1:E A3k

AF ZF7E o] 43 714 TF-L T8 F A4 7}
A &3] AHEEI 9oy 2~353ke] A7)7te] Al w
1% A5 93 713 AsjEo] asiu' o] 2 Qlgh |
4, 713 3, #9) H A8 59 o] g Abg g
o} o} Trinkle 5%, Shckford 593} Richardson 5-'22 ¢l
T ZF7NE ol 4% B FoFH Fukkl s
A AiAaF 2 3F ¥4 (Pa0: < 55mmHg, PaCO:>
55~60mmHg), ¥t B2 g 5 FFol
PR3 S, AR AR EF £ &l 27} 3F &
Al ofqhd &4 AlF 2 NEES A8 "AR 9.
3 A2 sy gl S-S 288 946 o
73 T8-2 A3, o) uA, AEAE Foilr 28
Yot AY¥ 2 ¥ Fslv, AL T, 7| BA Hul &
A FAQl A A9} A NEA ANFEE FAsA}.

FLF #Ate] AbREE ARl i} kel xfol= 9l
A9t 10~30% 2 B3t at+"Y 9l on] ApFgol d8FS
v]x] & Q1 A}l ) 5}e] Richardson 578 S8 &4} &3
2} 3}% 3, Sankaran 59 &3, ¥R &4, 5F F
T, 34k &4 et 819l .2 Freedland 592 £ o
FHAA2 APEEI fAo] gl FE F-8F, 504 o)At &
2}, 24A17E o|u) F- =, Furg SAboleln sl AAp
£ A AEL 262% gdon APl e )X
= ARl = A5 ], F¥ &4, &3, 504 o]Ake] #
A1 735 AbEo] =ghon] Ala <, 244]7F o)

g, A3, 52 34 gohe d3te] sk
< | =

Ay gy F5-9Fgtaded = 1980 1958
19931d 129 74#] AF{ 58 F 3HA} 613 o] of’E JA3A
F4& AAsH o5 2 A5 I

FR9 Aol A7 FF FAAA T A AL I
A3 4 7t el 93 AYFI) A 3F I FFTol
Ak zel 2 FH nAES AWFHAY LA AT ZH
71 AR vls) Abg Az Ak ol F8 S
< At e 27] Bao) 7b5 s F5S AR
719 99 eksiz 713 AR AdiES =8
T d2 AF TF7) AXNZE FHAasksle] 2214 3}
A& At e shsstah whepd F5-2l gl 2’
F8F Ao AREE Fo)7] A R R
4o AR A9 oA o e e AHSH
Qd 57} 93t Ao AuEr)
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