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Rib plating has become a standard intervention in managing complex and unstable rib fractures. Identifying and
understanding the patterns of rib fractures, along with their outcomes following rib plating, are essential for
iImproving treatment strategies.

Over the past decade, studies have demonstrated benefit to surgical intervention for patients with multiple rib
fractures or flail chest. Surgical rib fixation has been shown to reduce the length of stay in the intensive care unit
(ICU), although it does not significantly affect the total hospital length of stay [1-3,9]. Additionally, rib fixation
has been associated with a decrease in the duration of mechanical ventilation and a lower need for tracheostomy
[1,9].

This study aimed to evaluate the effects of various factors — such as fracture location (anterior vs posterior),
laterality (left vs right), the number of fractured ribs, and the timing of rib plating - on outcomes following
surgical rib fixation.

This retrospective analysis included trauma The length of hospitalization was significantly correlated to timing of
patients admitted to a Level II trauma center rib fixation, with earlier fixation (within 6 days) associated with a
between January 2016 and August 2024 who shorter hospital stay (4.693 days, SE=1.550, p=0.004). Delayed fixation
sustained rib fractures requiring surgical rib (after 6 days) resulted in a longer hospital stay (10.349 days, SE=3.696,

p=0.008). Additionally, fixation after 17 days was associated with an
increased likelihood of unplanned return to the operating room (OR
2.483, p=0.037).

plating. A total of 45 patients were included in
the analysis, examining the relationship
between the location of rib fractures, the

pl_ac_:ement of rib plgtes, an_d their impact on Patients with 12 or more fractured ribs experienced an increase in
clinical outcomes, with a primary focus on the ventilator days by 1.11 days (p<0.05). Non-displaced rib fractures,
number of ventilator days and ICU length of while not significantly reducing ICU stay, were associated with a shorter
stay. length of hospital stay (Coefficient = -4.583, p=0.027).
Categorical Variables  Percentage (%) 4 Continuous Variables Mean (SE) 95% CI
Gender Distribution _ ,CU Stay ,lnked tO B Average Age (years) 57.34 (2.54) 52.22, 62.47
E/I:rlr?ale INCreased Venti,atiOn Injury Severity Score (ISS) 18.71 (1.34) 15.99, 21.42
Ethnicity . days Average Weight (kg) 82.62 (2.94) 76.68, 88.57
V(\g't‘:; _ 4 Y, ICU Stay (days) 10.26 (1.73) 6.67, 13.85
CA;Srina:rbidities : Ant e l’ior r,. b fractUreS\ Ventil-ation Duration (days) 6.38 (1.09) 4.10, 8.66
Hypertension more co Hospital Length of Stay (days) 22.18 (3.49) 15.11, 29.24
Smokers p L mmon . Left Side Rib Fractures (%) 63.7% (6.4) 50.8%, 76.6%
Drug Use : :
Alcoholism NOn‘diS , ) : Left Side Rib Fractures (Avg Total) 8.27 (0.95) 6.36, 10.18
Sibrate Ml ¢ P aC?d  H lg.her rates of Right Side Rib Eractures (%) 36.3% (6.4) 23.4%, 49.2%
Dianet ractures daSSociated complicati
Complications | With ShOl’ter L O S Si de IONS on Ieft Right Side Rib Fractures (Avg Total) 4.22 (0.71) 2.78, 5.66
Reintubation M (pneUmOthOl’aX, Anterior Rib Fractures (%) 56.8% (4.3) 48.2%, 65.4%

ICU Admissions
Delirium
Discharge Disposition
AMA

SNF

Home

hemOthoraX Anterior Rib Fractures (Avg Total) 6.73 (0.58) 5.55, 7.91

Posterior Rib Fractures (%) 43.2% (4.3) 34.6%, 51.8%
Posterior Rib Fractures (Avg Total) 5.76 (0.72) 4.30, 7.21
Non-displaced Fractures (%) 46.6% (4.2) 38.0%, 55.1%
Non-displaced Fractures (Avg Total) 5.71 (0.60) 4.49, 6.93

Home Health
Rehabilitation Center

These findings contribute to the growing evidence supporting rib fixation as an effective intervention for trauma patients with
complex rib fractures. Early surgical stabilization, ideally within 6 days, is associated with improved outcomes regardless of
fracture location, including shorter ICU stays, reduced hospital length of stay, and faster recovery. In contrast, delayed rib plating
(>17 days) is linked to worse outcomes and higher complication rates, emphasizing the importance of timely intervention.

Despite these clinical benefits, bivariate logistic regression analysis did not identify any statistically significant predictors of
unplanned intubation. Factors such as substance use history, sex, age, hypertension, diabetes, and smoking status did not
significantly predict ventilator duration. These findings suggest that while rib plating plays a crucial role in improving patient
outcomes, individual comorbidities may have a limited impact on specific respiratory complications.

Larger prospective studies with diverse patient cohorts are needed to refine surgical timing guidelines and optimize patient selection
criteria. Further research may also help identify additional predictors of postoperative complications, ultimately guiding best
practices in the management of complex rib fractures.



