=Abstract=

Comparison of Continuous Mechanical Ventilation and Internal
Fixation in Flail Chest Injuries

Chang Hee Kang, M.D.* In Sung Jang, M.D.* Kihl Rho Lee, M.D.*

From January, 1992 to June, 1996, 37 patients with flail chest were treated at Sonnchunhyang university

hospital.

15 patients were managed by internal fixation of fractured ribs, whercas the remaining 22

patients were managed by endotracheal intubation and intermittent positive-pressure ventilation alone.
There were no difference between two groups in age, sex, the severity of injury to the chest wall and the
nature of associated injuries. Average duration of assisted ventilation was 5.7 £1.7 days in the patients
treated by internal fixation versus 8.7+3.3 days in the patients treated by continuous mechanical venti-
lation. Average stay in the intensive care unit was 8.3+3.9 days for the patients treated by internal fix-
ation, whereas it was 13.2+4.1 days in the group trcated by continuous mechanical ventilation alone. In
the group treated by internal fixation, complications were 3 atclectases(20.0%), 1 pneumonia(6.7%), 2 op-
crative wound problems(12.3%) and 1 barotrauma(6.7%). In the other group, 7 atelectases(31.8%), 4
pneumonias(18.2%), 2 empyecmas(9.1%) and 3 barotraumas(13.6%). The mortality rate was 13.3%(2/15)
in the surgically treated patients, whereas it was 22.7%(5/22) in the other group.

The treatment of flail chest by internal fixation resulted in speedy recovery, decreased complications and

mortalities, and better ultimate cosmetic and functional results.
(Korean J Thorac Cardiovasc Surg 1997;30:413-8)
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Table 1. Physiologic guidelines for ventilating support
Parameters Readings Normal range
Respiratory rate > 35/min 12~20
Vital capacity <15ml/kg 65~75
FEVio <10ml/kg 50~60
Inspiration force <25cmH20 75~100
Pa0O: <70mmHg with O2 25~65
P(A-a) O2 <450mmHg 25~65
PaCO2 > 55mmHg 35~45
VD/VT >0.60 025 040

Table 2. Criteria for extubation
FiO2 <50%

CAPA/PEEP <7.5 cmH:
Resouratirt rate > 8/min but <25/min
Vital capacity 10~15ml/kg
Ncgatlvc msplratory forcc >-20 cmH:2
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Fig. 1. Chest x-ray finding of flail chest(A) and Judet-Strut fix-
ation of fractured ribs(B)
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Table 3. Age and sex distribution
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Table 4. Accident types

Age(yr)  Mechanical ventilation Internal fixation
(n=22) (n=15)
<19 1 1
20~29 3 2
30 ~ 39 5 3
40 ~ 49 7 S
50 ~ 59 3 2
60 ~ 69 0 2
> 70 3 0
Mcan+SD 43.4+164 40 9+I38
Range 17-81 18—69
Sex ratio (M:F) 6.3:1 6.5:1
yr: year
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Mechanical ventilation  Internal fixation

(n 22) (n=15)

Traffic accident 21(95 5%) ]2(80 0%)

Pedestrian 6 4

Passenger 15 8
Fall down 0 3(20.0%)
Pressed accident l(4 5%) 0
Table 5. Chest trauma

Mechanical  Internal fixation

ventilation(n=22) {(n=15)

7.5+£2.5

Number of r1b fractures 8.7+2.3
Range 5—-14 4-11
Sternal fracture(pts) 3(13.6%) 1(6.7%)
Hemothorax(pts) 13(59.1%) 5(33.3%)
Pneumothorax(pts) 2(9.1%) 1(6.7%)
Hemopneomothorax(pts) 4(18.2%) 3(20.0%)
Lung contusion 5(22.7%) 3(20.0%)
Myocardial contusion(pts) 3(13.6%) 2(13.3%)
Dlaphragmatlc rupturc(pts) 0 1(6.7%)
pts : patients
A-om F F7be) Aol= gldeh
ARSLE Ef = -3 BY S22} 7P 2o w (x4
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Table 6. Associated injuries

Mechanical  Internal fixation
ventlla'uon(n— 22) (n=1 5)

Head 15(68.2%) 13(86. 7%)

Cercbral concussion i1 9

& contusion

Skull fractures 3 2
Subarachnoid hemorrhage 0 1
Subdural hematoma 1 1
Abdomen 0 3(20.0%)
Liver laceration 0 1
Spleen rupture 1 1
Renal injury 2(9.1%) 1
Spine 1 1(6.7%)
Thoracic spine fractures 1 |
Lumbar spine fracures 41 0
Upper extremities 14(63.6%) 9(60.0%)
Clavicle fractures 4 5
Scapular fracturcs 6 2
Humerus fractures 1 0
Radius or/and ulnar fractures 3 1
Axillary artery rupture 0 1
Lower extremitics 16(72.7%) 4(26.7%)
Pelvic bone fracturcs 3 1
Femur fracturcs 5 1
Knee ligament ruptures 3 0
Tibia or/and fibular fractures 5 2
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0%) 2 517] 421(26.7%)7} Fk= o] F L2kell A2 7 2}
o] $lsitHTable 6).

AFEFN A1 A5A AFEFTo] 64l
A 18U74A] B 8.7+3.3Y, FEABTo] 2d6d 4 8
AR WF 5717902 T Fotel EASA 4
o] 91%ltHp=0.0134). Z3kx}Ale] g1/17| 7+ A4A <l
FEEFTO] 10delA 247 B 132441, FEA
Bo] 4ol A 179712 B 83+39U 02 F F7kel
oju)gl x}e) 7} 2l tHp=0.0175). 7| @A N %Eo] B
W A AEH ATEFTe] 45(182%), TEAET
o] 299(13.3%) ] gl tHTable 7).

I FE A A QFEFT] F715 79(31.8%), A
42(18.2%), 5% 23 (9.1%), F21) 12(4.6%) % AFZ
7 #RAR IHF 39(13.6%; 71F 29, AAF A%
1E)7 dden, £ERE8FL F7)9 33(20.0%),
18(6.7%), <32 A4 22(13.3%: 3+ 1=, 4 |

o F-2] 2|
1997;30:413-8

Table 7. Comparison of period of ventilator suply and ICU
stay in two groups

Mechanical Internal  p value
ventilation fixation
(n=22) (n=15)
Vcntllator supply 8.7+3.3 57+1.7 00134
Range 6—18 2-8
ICU stay 13.2+4.1 8.3+3.9 0.0175
Range 10-24 4-7
Trachcostomy(pts) 4(] 8. 2% 2(13.3%)
ICU : intensive care unit, pts : patients
Table 8. Complication
Mechanical Internal
ventilation(n=22) fixation(n=15)
Atclectasis 7(31.8%) 3(20.0%)
Pneumonia 4(18.2%) 1(6.7%)
Empyema 2(9.1%) 0
Pleural effusion 1(4.6%) 0
Operative wound problem 0 2(13.
Barotrauma 3(13.6%) 3%)
Pneumothorax 2 1(6.7%)
Post traumahc lung cyst | 1
Table 9. Death of flail chest injuries
Mechanical Internal
ventilation{n=22) fixation{n=15)
Mortality 5(22.7%) 2(13.3%)
Cause of death
Acute respiratory failure 2
Hypovolemic shock 1
LCO with myocardial contusion 1
Scvere brain injury i 1

DIC w1th aculc renal failure 1
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