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Management of Patients with Rib Fractures:
Analysis of the Risk Factors Affecting the Outcome

Han Yong Kim, M.D., Ph.D.*, Myoung Young Kim, M.D.*

Background: Thoracic trauma is one of the leading causes of morbidity and mortality in developing countries. A rib
fracture that is secondary to blunt thoracic trauma is an important indicator of the severity of the trauma. The pur-
pose of study was to determine the morbidity and mortality rates and the management of rib fractures. Material and
Method: We performed a retrospective study that involved all the blunt trauma patients with rib fractures, excluding
those that were transferred to other hospital within 3 days, that were seen at our hospital between May 2002 and
December 2008. Of the 474 admitted patients, 454 met the inclusion criteria. There were 356 male and 98 fe-
males, and their overall mean age was 53 years (range: 5~90 years). The outcome parameters included the me-
chanism of injury, the number of fractured ribs, the length of stay in the ICU, the Injury Severity Score (ISS), the
length of the hospital stay, the pulmonary complications and the mortality. Result: The mechanism of trauma in-
cluded traffic accidents in 189 (41.7%) cases, slipping down in 103 (22.7%) cases, falls in 85 (18.7%) cases, culti-
vator accidents in 30 (6.6%) cases, industrial accidents in 32 (7.0%) cases and assault in 15 (3.3%) cases. Intra-
thoracic injury was noted such as hemothorax in 269 (59.3%) cases, pneumothorax in 144 (31.7%) cases, pulmo-
nary contusion in 95 (20.9%) cases, subcutaneous emphysema in 29 (6.4%) cases and great vessel injury in §
(0.1%) cases. Conservative treatment was administered to most of the patients. Tube thoracostomy was admini-
stered in 234 (51.5%) cases, whereas thoracotomy was performed in 18 (4.0%) cases. The mean duration of thor-
acostomy was 5.246.2 days. Most of the cases with rib fracture were treated in wards and their mean duration of
hospital stay was 22.5+20 days. The mean Injury Severity Score (ISS) was 14.8+10.9 (range: 3~75). The mortal-
ity rate was calculated to be 4.8% (n=22). The main factors correlated with an adverse outcome were the number
of ribs fractured, the duration of thoracostomy and pulmonary disease. Industrial insurance affected the length of
hospitalization. Pulmonary contusion and the Injury Severity Score (ISS) affected the mortality. Conclusion: Rib frac-
tures are a indicator of severe injury. Because of the complication and associated injuries, we believe these pa-
tients should be admitted for evaluation and treatment. Recent studies on the impact of rib fractures after blunt
trauma have shown that patients as young as 40 years of age demonstrate increased morbidity and mortality with
similar injuries as compared to that of older patients. The ISS and pulmonary contusion influenced the mortality
rate. Patients with isolated rib fractures should be hospitalized if the number of fractured ribs is one or more.

(Korean J Thorac Cardiovasc Surg 2010;43:285-291)
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Table 1. Clinical characteristics of patients

Mansgement of Patients with Rib Fractures

Table 2. Associated injuries and Injury severity scores (ISS)

Characteristics No. (%) Associated injuries/ISS No. (%)
Age 52.8+14.9 (5~90) Abdominal injuries 139 (30.6)
Gender Head injuries 131 (28.9)
Male 356 (78.4) Extremity injuries 46 (10.1)
Female 98 (21.6) Clavicle fractures 43 (9.5)
Mechanism of trauma Pelvic bone fractures 34 (1.5)
Motorvesicle accident Spine injuries 25 (5.5)
Incar 108 (23.8) Scapular fractures 20 (4.4)
Pedestrian 42 (9.3) Sternum fractures 6 (1.3)
Motocycle accident 39 (8.6) Cardiac or aorta injuries 5 (1.1
Slip-down 103 (22.7) Injury severity score 14.79+10.92
Fall-down 85 (18.7) 0~15 328 (72.2)
Industrial accident 32 (7.0) 16~29 100 (22.0)
Caltivator accident 30 (6.6) 30~75 26 5.7)
Assault 15 (3.3)
No of 1ib fractures Mean: 4.5+2.6 (1~19)
1 35 (1.7) VERE 15 o]slr} 32800|(722%)0] I, &2 +X]& 1}t
3 138 Gt el $hake 26901(5.79%) ek Table 2). BF7] &4 §le]
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Pneumothorax 58 (12.8) 2Ry 2320|(51.1%), AEXEE 17300(38.1%), AR
Hemopneumothorax 86 (18.9) N N
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Table 3. Complications and outcomes in the management of rib
fractures

Complications No. (%)
Pulmonary
Pneumonia 21 (4.6)
Pleural effusion 27 (6.0)
Atelectasis 10 2.2)
Air leakage 4 (0.8)
Pulmonary embolism 3 (0.6)
Empyema 3 0.6)
ARDS 3 (0.6)
Non-pulmonary complications
Ileus 26 (5.7)
Delilium 10 (2.2)
Arrhythmia 4 (0.8)
Gastrointestinal bleeding 4 (0.8)
Hygroma 4 (0.8)
Others 11 (2.4)
QOutcomes
Hospital days 22.51420.32 (2~231)
ICU days 2.40+5.92 (0~48)
Ventilator days 1.01+£4.28 (0~48)
Deaths 22 (4.8%)

ICU=Intensive care unit.

Zo] Qo] obdyl BzZakrh(Table 3). Aol Yooz
TFEA ] 13(59%) 2 7HA WA, AngeloFi= =
EA37}E 116(50%)%. 3, 3¢5 A3 196(86%) A €
A7) &gl TR AUt wd FFA EFA 134
(59%)NA AEFE BI:, 17d(77%)= AAEFE
ek HF ISSE 424 (6~75)% F59 AHlE Ho] Fa
A, o} B Ay EFoE ANEEE AlYE 7
9= 841(36%)A k.
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2 tHp <0.001)(Table 5).
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Table 4. Factors for hospital days (Multivariate analysis)

Factor Coefficiency p-value
Fracture no .028 <0.0001
Thoracostomy days 017 <0.0001
Industrial insurance 018 <0.0001
Pulmonary disease 161 011
Pulmonary contusion 028 434
Rib fracture-bilateral 038 A44
Admission rout 064 116
Injury severity score 040 585
Pneumothorax 028 377

Table 5. Factors associated with mortality

Factor p-value Odds ratio (95%CI)
Fracture no .840 98 (0.80~1.20)
Rib fracture-bilateral 870 1.18 (0.16~8.69)
Hemothorax 994 1.15 (0.16~8.10)
Pneumothorax .060 3.18 (0.95~10.68)
Pulmonary contusion <0.001 11.60 (2.74~49.21)
Operation 521 1.65 (0.35~7.59)
Mechnism of injuries 331 1.16 (0.86~1.56)
Thoracostomy 277 1.04 (0.56~1.13)
ISS <0.001 1.10 (1.05~1.14)

CI=Confidence interval; ISS=Injury severity score.
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