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- Abstract -

Comparison of Rib Fracture Location for Morbidity
and Mortality in Flail Chest

Chun Sung Byun, M.D.*?, I| Hwan Park, M.D.*?, Geum Suk Bae, M.D.*?,
Pil Yeong Jeong, M.D.*3, Joong Hwan Oh, M.D.*?

Trauma Center, Department of Thoracic and Cardiovascular Surgery, *Department of General Surgery,
Yonsel University Wonju College of Medicine, Wouju Severance Christian Hospital

Purpose: A flail chest is one of most challenging problems for trauma surgeons. It is usually accompanied by
significant underlying pulmonary parenchymal injuries and mayled to a life-threatening thoracic injury. In this
study, we evaluated the treatment result for a flail chest to determine the effect of trauma localization on mor-
bidity and mortality.

Methods: Between 2004 and 2011, 46 patients(29 males/17 females) were treated for a flail chest. The
patients were divided into two group based on the location of the trauma in the chest wall; Group I contained
patients with an anterior flail chest due to a bilateral costochondral separation (n=27) and Group II contained
patients with a single-side posterolateral flail chest due to a segmental rib fracture (n=19). The location of the
trauma in the chest wall, other injuries, mechanical ventilation support, prognosis and ISS (injury severity score)
were retrospectively examined in the two groups.

Results: Mechanical ventilation support was given in 38 patients(82.6%), and 7 of these 38 patients required
a subsequent tracheostomy. The mean ISS for all 46 patients was 19.08 +10.57. Between the two groups, there
was a significant difference in mean ventilator time (p<0.048), but no significant difference in either trauma-
related morbidity (»=0.369) or mortality (p=0.189).

Conclusion: An anterior flail chest frequently affects the two underlying lung parenchyma and can cause a
bilateral lung contusion, a hemopneumothorax and lung hemorrhage. Thus, it needs longer ventilator care than
a lateral flail chest does and is more frequently associated with pulmonary complications with poor outcome
than a lateral flail chest is. In a severe trauma patient with a flail chest, especially an anterior flail chest, we must
pay more attention to the pulmonary care strategy and the bronchial toilet.
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Table 1. Characteristics of patients with flail chest which divided by location of flail segment, Group A; Anterior location, Group B;

Lateral location
Group A (N=27) Group B (N=19) p-value
Sex (%) 0.345
Male 15 (55.6) 14 (73.7)
Female 12 (44.4) 5(26.3)
Age (years) 0.657
<64 17 (63.0) 14 (73.7)
>65 10 (37.0) 5(26.3)
M echanism (%) 0.555
Car accident 17 (63.0) 13 (68.4)
Falling 4(14.8) 4(21.1)
Others 6(22.2) 2(10.5)
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Table 2. Number and percentage of patients with associated injury, injury severity score, emergency operation and mechanical ven-

tilator support

Group A (N=27) Group B (N=19) p-value

Co-injury (%) 16 (59.3) 15 (78.9) 0.279
Shock (%) 8(29.6) 8(42.1) 0.575
Extrathoracic fracture (%) 12 (48.0) 9 (47.4) 1.000
Severity (%) 0.115

*|SS< 14 8(29.6) 1(53)

ISS 15-24 15 (55.6) 15 (78.9)

ISS>25 4(14.8) 3(15.8)
Emergency operation (%) 12 (44.4%) 6 (31.6%) 0.390
Intubation (%) 24 (88.9) 14 (73.7) 0.246
Tracheostomy (%) 5(18.5) 2(10.5) 0.682

* Injury severity score
Table 3. Outcomes of flail chest between Group A and Group B
Group A (N=27) Group B (N=19) p-vaue

Mean Ventilator time (days) 25.46+17.7 15.40+8.9 0.048
ICU stay (days) 0.661

<7 9(33.3) 6 (31.6)

8-14 3(111) 4(21.1)

>15 15 (55.6) 9 (47.4)
Morbidity (%) 12 (44.4) 11 (57.8) 0.369
Mortality (%) 5(18.5) 1( 53) 0.189

— 172 —



Chun Sung Byun, et al.: Comparison of Rib Fracture Location for Morbidity and Mortality in Flail Chest

o] 7]o|4 % (paradoxical movement)o|t}, o] st F
o] EQMY2 57 Wl e ti719ke] Aol & o] &3t 3
T e /st stol A= 2R s8RAS o
O 7A =} ol w859 WA= 27 = A
g Q= A WA 71 A-skA] et o8 5ol #H A
AS SEs| A 7|2 Jote] #2290 ABF(hypoperfu-
sion) ¥ A4tLZF(hypoxia)s L5, of7|o] 244 H
£4fo] HHHE A= olEtt 35 71AE B AFAIFIA H
o] FATZFRAE op7Ish7| e gttt F WA 71AL 8%
O & Qg EQHYet F oo BistE F7] 9 E7|Ae
85 £ A Hel Aol A LSk o8
A 22Y(paradoxical movement)oZ AWMLl

of AuWegho] AofE 2T & e T4 (medi-

astinal flutter)o] WAYsh= Aolt} (15) o]2igt 2744 7]H
o] B3 Agsto] FoF FAENA T A v 55
Y Ag sgehyt A4kad, gab7kA 3 (Carbon
dioxide retention) 4 +3hR o] frd

Table 12 EH FAAA Fo42 AT 654 ©] oH
A Areat ‘a”é"ﬂ’ﬂ FRFY W= £ o =3en, u
FARLTE E471AY 60%0)/dS AFASHAL Qi Egt
Table 200Al= AwtollA AHEH 71848 £ 7|37t
A A &Rk 2} 4224 F 57)7F BeH(14 - 278)<] H]
sto] SAAC R {FO3t Afo|E Ho|A| A A|TH(p=0.615),
T Bl Al A F Q. SRtelA] Z1ATE BlEo] =0k
< 313 4= tH20.8% vs. 14.3%). ©]& 3 Ait= Aol
A Q1% 387) A&E7|7to] Batol| vla] ARH(p=0.048)2
24 7188 Rlert Sk 7] R o2 e

Bormas %(16)g 15¢7t 26299 58§ SAA A
o1zke} AFES Folsl9S o T =W Q2 F(isolated
unilateral flail chest)—J AME©O] 6%0]3t2 WSS
IGCAA] AFGE 20.6%). AFEE A= SHE <
AARE =2 &4 Ar AR(1SS)24)9F 654 o]4Fe] o
ek, SRR o] A-oA= HA FoF FAfol| vl T

¢

ly

[‘

>

Z2W 50F A5 &4 A AL1SS)7 EA T Wore
o the & FoF B e A 58F SEY v
S SFA gof 2 AFete] AWE A= oErh &
St Athanassiadi ?(6)01] o5t 1295 & 25089 &

F IAEE g 59T o 1058 (mean 1SS 16), 5+
9 £4S Tl 58 F :r’- 58H(ISS 25-30), H&EA S 5
W AY S5 NEe B NEeol Jﬁo}oﬂﬂ ET8E
87H(ISS)40) 3702 U0 of|Z o1&} AFYEL HA3

ol

N
oo
flo
MU oR ek ofN = 3% Fl o

==
& o) A ET B 9 7V 2 U9l AdRE 3FA
U A ZHE 4 4R ASgon, Su 3

A A 71 AP EolE Fake A 3%
&0 of7t 5 7]'1:4043} E3E D, Kilic 5(14)2 64
o T8F SAIA AR %R{} 2 10WT =9 =

13789 o5& Blusfe A3} olg T A TaF w2 B
£ AE AS7E 7053, S S2F 22 54800
a}

EA% 02 o3 Aol7} 2onl(p(0.02), oleh& T A
Fo| BE A SAF FolA] £tk wushsich
FRFE FRIY FoIA o383 AFEO| £ WO
2, 58 B vEol AR B WS SFRA
3 22 Qo] Yk AR F2A ALk 2 A7) =
7| P olefE BaFe WS ﬂ% st 9lo1l,
Fagol WS it A, 59 93 A HAT 19
oA HABHL ohl W S 539 B4 TR s 2
Shvfol wet gepgelel Yol Aot whys Ao F
sagch. Y $AFY A9 §F UF SAT ¥9 &
o] glolof stof of A% Al P2l A % Wy, §
Y, WIF, A5 5L FUY 540l ko B

Wi

| 5 2H o A ]%ﬂr AgEC] ord Ao st
T8F AR w2 & H_L 29 o

5 Eel AN Aok e =)
Aol Msh 2ol S B FolA] FAFS Holl S
94 A% A7} 4] ol WU s ol

AL L8] 2y, o AT Aol T 2ol £4 4

= Al Z27F FAH SR o7t \+Xl o1, 257 olAF
o] 9 2E7F WA ot o] g0 A Ao PLW o3k
ol S48 & 4 ek sHARE SAIAQL Aol AN A
oA AbEEo] 18.5%F B(5.3%)9F T H|1
et A2, A T2F S0l /AN S Eddt
A& 7|3t }o}w ol SAEETA 59
o] tf A5 WAt FF AR ojgH o RN A

0

o

L
H
2

:

>,
lo

olx om

]IO" I—ql
)

1

olN

ek
N

ox
L
H
o
b
32
o
o
£ o
I o
e ¢
b
o
_v;

re o
-
N
)
offl
rO
N
D
o,
]
H
B
ofy
W
H
=2
>
iy
i

TYES

01?01] A=t AF7HA

5 i‘ ° °‘°W 53 24 maol tjsto] o2

A 71(18-21) YA YFA| HSFAT)EH o A]
J

>

o o rlr ¢ oF mok
o
o 3R
r{r
H:l
4
)
=)
S
Lo
[‘_u..

ot

77t

S
S
©
)

wm Fagel Az ol e 52
5 :

K

Testo]

—
DO
N

=

e & ol e o2 of

[ =S
N
‘ogo_u
S~
Z gyl g
%rﬂ>
et
%z
x
1o 4
LI
_}L
2
_\1
£
_h;
Ol«

o rlr Al oo X o
)
4
rlr "
o
o
Loy
X
lo g
I
° ox
o

HonE
0%
ek
>
%0,

&
o

(Bias)E HiAI5}7] o] -9-H,

/\]-(retrospectlve study)d SHAIE 7R3 Qlo] &

B B2 ol g3 AY vt Yash,
v.z2 =

P SATIAR Q) Y WY FREFY A I
Ao g o gy% ¥

— 173 —



- Journal of Traumaand Injury Vol. 26, No. 3 -

2 olz <ls) £719, 3,
S glomz Fu}
AxjoAE A

= & H
o 2E TR

WA,
27t ol&Edt A ES

REFERENCES

1) Trunkey DD. Trauma. Accidental and intentional injuries
account for more years of life lost in the U.S. than cancer and
heart disease. Among the prescribed remedies are improved
preventive efforts, speedier surgery and further research. Sci
Am 1983; 249: 28-35.

2) Adeghboye VO, Ladipo JK, Brimmo IA, Adebo AO. Blunt
chest trauma. Afr JMed Med Sci 2002; 31: 315-20.

3) LeoF, Venisssc N, Lopez S, Pop D, Savindli F, Mouroux J.
Anterior flail chest and sterna fracture: to fix or not to fix?
Asian Cardiovasc Thorac Ann 2003; 11: 188.

4) Liman ST, Kuzucu A, Tastepe Al, Ulasan GN, Topcu S.
Chest injury due to blunt trauma. Eur J Cardiothorac Surg
2003; 23: 374-8.

5) Bdci AE, Eren S, Cakir O, Eren MN. Open fixation in flail
chest: review of 64 patients. Asian Cardiovasc thorac Ann
2004; 12: 11-5.

6) Athanassiadi K, Gerazounis M, Theakos N. Management of
150 flail chest injuries: andysis of risk factors affecting out-
come. Eur J Cardiothorac Surg 2004; 26: 373-6.

7) Fitzpatrick DC, Denard PJ, Phelan D, Long WB, Madey SM,
Bottlang M. Operative stabilization of flail chest injuries:
review of literature and fixation options. Eur J Trauma Emerg
Surg 2010; 36: 427-33.

8) Ali BA, Sanfilippo F. Management of flail chest in trauma:
andysis of risk factors affecting outcomes. ANZ J Surg 2007,
77: A93.

9) Sirmali M, Turut H, Topcu S, Gulhan E, Yazici U, Kaya S, et
a. A comprehensive analysis of traumetic rib fractures: mor-
bidity, mortality, and management. Eur J Cardiothorac Surg

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

— 174 —

2003; 24: 133-8.

Wanek S, Mayberry JC. Blunt thoracic trauma: flail chest,
pulmonary contusion, and blast injury. Crit Care Clin 2004,
20: 71-81.

Landerscaper J, Coghill TH, Lindesmith LA. Long-term dis-
ability after flail chest injury. J Trauma 1984; 24: 410-4.

Bed SL, Oreskovich MR. Long-term disability associated
with flail chest injury. Am JSurg 1985; 150: 324-6.

Pettiford BL, Luketich JD, Landreneau RJ. The Management
of Hail Chest. Thorac Surg Clin 2007; 17: 25-33.

Kilic D, Findikcioglu A, Akin S, Akay TH, Dupeli E,
Aribogan A, et d. Factors Affecting Morbidity and Mortality
in Flail Chest: Comparison of Anterior and Latera Location.
Thorac Cardiov Surg 2011; 59: 45-8.

Davignon K, Kwo J, Bigatello LM. Pathophysiology and
management of the flail chest. Minerva Anesthesiol 2004; 70:
193-9.

Borman JB, Aharonson-Daniel L, Savitsky B, Peleg K.
Unilatera flail chest is seldom a lethal injury. Emerg Med J
2006; 23: 903-5.

Bastos R, Calhoon JH, Baisden CE. Hail chest and pulmonary
contusion. Semin Thorac Cardiovasc Surg 2008; 20: 39-45.
Ahmed Z, Mohyuddin Z. Management of Fail Chest injury:
internal fixation versus endotracheal intubation. J Thorac
Cardiovasc Surg 1995; 110: 1676-80.

Lardinois D, Krueger T, Dusmet M, Ghidetta N, Gugger M,
Ris HB. Pulmonary function testing after operative stabiliza-
tion of the chest wall for flail chest. Eur J Cardiothorac Surg
2001; 20(3): 496-501.

Mouton W, Lardinois D, Furrer M, Regli B, Ris HB. Long-
term follow up of patients with operative stabilization of aflail
chest. Thorac Cardiovasc Surg 1997; 45: 242-4.

Tanaka H, Yukioka T, Yamaguti Y, Shimizu S, Goto H,
Shimazaki S. Surgica stabilization or internal pneumatic ster
bilization? a prospective randomized study of management of
severeflal chest patients. J Trauma 2002; 52(4): 727-32.
Kishikawa M, Minami T, Shimazu T, Sugimoyo H, Y oshioka
T, Katsurada K, et a. Laterdity of air volume in the lungs
long after chest trauma. J Trauma 1993; 34(6): 908-13.



