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Early Surgical Stabilization of Ribs for Severe Multiple Rib Fractures

Department of Thoracic and Cardiovascular Surgery, Eulji University Hospital',
Department of Thoracic and Cardiovascular Surgery, Konyang University College of Medicine

Purpose: A rib fracture secondary to blunt thoracic trauma continues to be an important injury with signifi-
cant complications. Unfortunately, there are no definite treatment guidelines for severe multiple rib fractures.
The purpose of this study was to evaluate the result of early operative stabilization and to find the risk factors
of surgical fixation in patients with bilateral multiple rib fractures or flail segments.

M ethods: From December 2005 to December 2008, the medical records of al patients who underwent oper-
ative stabilization of ribs for severe multiple rib fractures were reviewed. We investigated patients' demograph-
ics, preoperative comorbidities, underlying lung disease, chest trauma, other associated injuries, number of sur-
gical rib fixation, combined operations, perioperative ventilator support, and postoperative complications to
find the factors affecting the mortality after surgical treatment.

Results: The mean age of the 96 patients who underwent surgical stabilization for bilateral multiple rib frac-
tures or flail segments was 56.7 years (range: 22 to 82 years), and the male-to-female ratio was 3.6:1. Among
the 96 patients, 16 patients (16.7%) underwent reoperation under general or epidural anesthesia due to remain-
ing fracture with severe displacement. The surgical mortality of severe multiple rib fractures was 8.3% (8/96),
7 of those 8 patients (87.5%) dying from acute respiratory distress syndrome or sepsis. And the other one
patient expired from acute myocardial infarction. The risk factors affecting mortality were liver cirrhosis,
chronic obstructive pulmonary disease, concomitant severe head or abdominal injuries, perioperative ventilator
care, postoperative bleeding or pneumonia, and tracheostomy. However, age, number of fractured ribs, lung
parenchymal injury, pulmonary contusion and combined operations were not significantly related to mortality.

Conclusion: In the present study, surgical fixation of ribs could be carried out as a first-line therapeutic
option for bilateral rib fractures or flail segments without significant complicationsif the risk factors associated
with mortality were carefully considered. Furthermore, with a view of restoring pulmonary function, as well as
chest wall configuration, early operative stabilization of the ribs is more helpful than conventional treatment for
patients with severe multiple rib fractures. (J Korean Soc Traumatol 2011;24:12-17)
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Table 1. Patient characteristics (n=96) ozt 5EIAEL Y5 iy S5ITIEE A9 s
Characteristics N (%) o §&e WA FET e ¥ 157Y A= A4 Fol o
Gender Al WSS FET AT TH437%) 1A, AR
male 75 (78.1%) stoll daF 523 FeSs A8 T ts Folle 59
female 21 (21.9%) AYZAd dis) ol 5FIAHES A3 we A$Ut 9
Mean age at operation, years (range) ~ 54.7+14.1(22~82) H(563%) 0|0t} olArE A vHE fEE 4SS 5F37H
Type of rib fractures &9 A5 A7 el o 5 5218 E9
fal segments 20(58.3%) ATE FF STRAEA U JAACR Fuhe o
bilateral rib fractures 17(17.7%) o M%7t =9kt Table 1)
bilateral & flail 23(24.0%) R A
Surgical stabilization AA & AALEL 83%(8/96) ©|Q=Hl, 77 (87.5%) 0]
primary operation 96(85.7%) THALNA JFEF7] AR T IFFASTE ZF2
second operation 16(14.3%) =0 F AP YA 19E Fa3 ApgdeS
Number of fixed sites (range) 4.9+2.4(1~14) o 1 gk AZAMOF ol FALE A HYT A
Laterality of second operation Sl o o N o] 2} .
ipsilateral 9(56.3%) E?X}Ef "T*::"} _Q] ‘jf HE _X‘Mj Lf{ef%?&
contralateral 7(43.7%) 497 BRI 7 F E¥o ¥ 5o s A
Anesthesia of second operation o] B EStH(Table 2). FEAIE J&&Fs F& AT
bilateral stabilization 7 ASL BE J|AASo R ASE, BAu A o)

general anesthesia 6(85.7%) AAL, FWE SHORE AT T T HE &g
epicra anesthesa 1043 gaHen. PEFOR ¢ 4 AFIH) AR +¥
unilateral stabilization 9 T 238 3o @Y /BENE So] ik w33
genera anesthesia 5(55.6%) ToEe e A Al ol Mo el S
epidural anesthesia 4(44.4%) o] yol, IHE 539 M, HAA4EY &4 2 5 &4
Surgical mortality 8( 8.3%) of g FeAA T2 AMEC 7 de IFE FA
S t(Table 3)
Table 2. Details of surgical mortality (n=8)
Thoracic injuries Associated injuries Perioperative complications Cause
M/67 Hemothorax Liver laceration Bleeding(coagul opathy) AMI
Diaphragm rupture Reoperation(bleeder control)
M/69 Flail chest Liver laceration Preoperative ventilator care ARDS, Sepsis
Hemothorax Bleeding(coagul opathy)
Subcutaneous emphysema
M/74 Pneumothorax Mesenteric vessel injury Pneumonia ARDS, Sepsis
Lung laceration Tracheostomy
M/59 Hemothorax SDH Bleeding(coagul opathy) Sepsis
Reoperation(bleeder control)
F/43 Flail chest ICH Preoperative ventilator care ARDS, Sepsis
Hemothorax Fracture of spine & extremities Pneumonia
Lung contusion Tracheostomy
M/69 Hemopneumothorax Mesenteric injury Bleeding(coagul opathy) Sepsis
Subcutaneous emphysema Fracture of spine
Lung laceration
Diaphragm rupture
M/59 Hemopneumothorax SDH / Fracture of skull Preoperative ventilator care ARDS, Sepsis
Subcutaneous emphysema Pneumonia
Lung laceration Tracheostomy
F/73 Hemopneumothorax Fracture of spine & clavicle Bleeding ARDS, Sepsis
Pneumonia

AMI: acute myocardial infarction, ARDS: acute respiratory distress syndrome,

ICH: intracranial hemorrhage, SDH: subdural hematoma
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COPD: i
: chronic obstructive pulmonary disease
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