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Background An elderly male patient sustained multiple rib fractures from a car accident.  

Summary Rib fracture is a common traumatic injury that does not have a clear route for management. Surgical 
fixation of rib fractures has been performed in the past, but its utility is currently debated in the 
medical literature. Here, we present a case of a patient who suffered life-threatening injuries from 
a motor vehicle crash, and who greatly benefited from surgical fixation of rib fractures in order to 
improve his ultimate disposition. This case report supports the efficacy of surgical fixation of rib 
fractures, summarizes the current literature, and provides an illustrative case of how to properly 
surgically manage a patient with multiple rib fractures. 

Conclusion Surgical fixation of complex rib fractures can be an efficacious means by which normal physiologic 
function can be re-established in trauma patients and should be considered as a potential option in 
patients with compromised respiratory physiology. 
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Case Description
Rib fracture is one of the most common blunt traumatic 
injuries and affects up to 10 percent of all trauma patients.1 
Rib fractures can cause significant morbidity secondary to 
the traumatic insult, such as nosocomial pneumonia, exac-
erbation of respiratory failure, and prolonged hospitaliza-
tion. Additionally, long-term consequences can result in 
chronic pain and loss of normal physiologic function.1-4 Rib 
fracture severity varies based on factors such as the num-
ber of ribs involved, the anatomical locale of the fractures, 
the proximity of the fractures to one another, and also the 
physiology of the patient. Nonoperative pain management 
and physical therapy have historically been and current-
ly remain the mainstays of treatment.3-5 While operative 
management has been attempted at numerous points in 
history, recent technologic advancements in surgical stabi-
lization of rib fractures (SSRF) has led to its increased use 
and popularity as a viable option for traumatic rib frac-
ture intervention. The scientific evidence to support this 
practice is growing, particularly in trauma patient popula-
tions with complex rib fractures and complicated by flail 
chest.3,5-7 This case report is further evidence of the efficacy 
and usefulness of SSRF in the trauma population.

Case Description 
An elderly male was airlifted to our rural Level I trauma 
center following a motor vehicle crash involving multiple 
rollovers, resulting in excessive flexion-compression inju-
ries of the spine and thorax. The patient was not wearing 
a seatbelt and was ejected from his vehicle. The patient 
arrived at the trauma center, was unresponsive, and was 
intubated immediately based on his low Glasgow Coma 
Score (GCS). Pertinent to this report, the patient present-
ed with internal thorax and retroperitoneal injuries consis-
tent with bilateral pneumothoraces, a traumatic disruption 
of the aorta, and a grade 3 open injury to his right kidney. 
There was also manubriosternal disunion accompanied by 
right-sided fractures of ribs 1–9 in multiple segments and 
left sided fractures of ribs 5–11, also in multiple segments, 
amassing a total of 18 fractures of the rib cage (Figure 1 
and Figure 2). 

 

Once the patient’s vital signs were stabilized, he was admit-
ted to the surgical intensive care unit. Upon analysis of 
the patient’s thorax injuries, consideration of his respirato-
ry physiology deficits leading to his flail chest, and taking 
into account the patient’s intubated status, it was deter-
mined that a surgical approach was necessary to repair crit-
ical fractures based on the guidance of our institution’s rib 
fracture protocol (Figure 3). 
 

Figure 1. The images above depict three-dimensional renderings of the 
patient’s axial skeleton adapted from CT scan. The white arrow in A shows 
lateral fractures to left sided ribs 6,7,8, which were reduced and fixated 
during surgery with titanium plating. The white arrow in B shows right 
sided anterolateral rib fractures to ribs 2 and 3, which were also reduced 
and fixated during surgery using titanium plating. The red arrow in B 
depicts the large disunion of the manubrium and sternal body from one 
another, which was reduced and fixated using titanium plating through 
sternotomy. 

Figure 2. Figure 2A depicts an anterior-posterior preoperative chest x-ray 
and Figure 2B depicts an anterior-posterior postoperative chest x-ray 
following rib fixation. 
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It was determined that fracture patterns associated with 
the manubriosternal junction (Figure 4), anterior right 
ribs 2–3 (Figure 1), and lateral left ribs 4,5,6 and 8 (Fig-
ure 5) would be surgically fixated in order to minimize 
the patient’s flail chest. The manubriosternal disunion and 
anterior right rib fractures of ribs 2–3 were openly reduced 
and internally fixated via sternotomy with the patient in in 
the supine position (Figure 6). 

Figure 3. Our institution’s flowchart for managing trauma patients with rib fractures. 

Figure 4. Open sternotomy with right pectoralis major muscle dissected 
displaying anterior titanium plating. The black arrows depict plates 
anchored to the sternum, gray depicts the plated manubrium, and white 
arrows show titanium plate on right ribs 2 and 3. These resulted in 
successful ORIF of the manubriosternal angle and right ribs 2 and 3 to the 
sternum.
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The patient was then rotated into the lateral oblique posi-
tion, re-draped, and several displaced fractures of the later-
al left ribs 4, 5, 6, and 8 were openly reduced and internal-
ly fixated via a muscle-sparing thoracotomy through a lazy 
S incision (Figure 5 and Figure 6). Titanium plates were 
successfully used to fixate the fractures, as evidenced by the 
patient’s preoperative and postoperative X rays in Figure 
2A and Figure 2B, respectively. Depth-controlled drilling 
technology was applied to avoid retro-mediastinal injury. 

The patient required placement of a tracheostomy and was 
on a ventilator for 12 days following the procedure. As a 
result of the intervention, the patient’s respiratory condi-
tions improved, which contributed to his successful reha-
bilitation and the minimization of other morbidities from 
the trauma. 

Discussion 
Evidence supporting operative fixation for rib fractures is 
growing. In the setting of flail chest, SSRF results in bet-
ter lung function and a lower pneumonia risk as well as a 
higher percentage of patients returning to full time work 
when compared to pneumatic splinting.7 When compared 
to conventional treatment of severe rib fractures, SSRF has 
shown improved respiratory outcomes.8 In older patient 
populations, a marked decrease in both mortality and 
respiratory complications were seen after SSRF.9 Practice 
management guidelines published by the Eastern Associ-
ation for the Surgery of Trauma reviewed 22 studies that 
included nearly 1,000 trauma patients, a third of whom 
underwent SSRF.10 It was concluded that operative fixa-
tion of ribs can be conditionally recommended in order to 
reduce mortality, pneumonia, and the need for tracheosto-
my as well as other outcomes measures such as ICU length 
of stay and overall hospital stay in patients with flail chest 
after blunt trauma.10

Attempts to decrease the morbidity of large surgical inci-
sions are being examined. Schulz-Drost et al demonstrated 
the ability to operatively repair up to four ribs using limit-
ed incisions.11 A recent consensus statement asserted that 
all patients with flail chest, multiple severe displaced ribs, 
and those who fail nonoperative management (regardless 
of fracture pattern) should be evaluated for surgical stabili-
zation of rib fractures.8 Specifically, operative management 
should be done within 72 hours of the injury, and when 
possible, a muscle-sparing technique through an incision 
placed based on the fracture pattern should be used (Figure 
6).8 This recommendation, however, was based on expert 
opinion, as no quality scientific evidence is currently avail-
able.

Preoperative planning for surgical fixation of rib frac-
tures at our institution consists of a review of the patient’s 
three-dimensional CT imaging studies, and the surgeon 
compiles a schematic of all fractured segments with their 
relative locations on the chest, with close attention to dis-
tracted fractures as well as fractures involved in the flail 
segment(s). Because accessing the lung parenchyma is not 

Figure 5. The image depicts the fully spared latissimus dorsi muscle from 
the thoracotomy procedure. The two sets of plates were placed in order to 
reduce and fixate left lateral rib fractures of 4 and 5, which manifested in a 
clinical flail chest. Not pictured are similar plates, inferior to the latissimus 
dorsi muscle, which reduced and fixated lateral fractures of left ribs 6 and 
8 as well. 

Figure 6. The image depicts the patient’s left-sided, muscle-sparing 
thoracotomy, with the boundaries of the latissimus dorsi muscle 
completely intact along with plated ribs 5 and 7 in view, superior and 
inferior to the muscle, respectively. 
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necessary, a traditional thoracotomy incision can be avoid-
ed, and a muscle-sparing incision with wide skin flaps can 
provide access to the ribs without the morbidity of tran-
secting the latissimus dorsi or serratus anterior muscles; 
however, if a retained hemothorax is present, a video-as-
sisted thoracoscopic surgery procedure is used to evacuate 
the hematoma. 

Our institution has developed and implemented a rib frac-
ture protocol which involves evaluating patients at pre-
sentation for their physiologic alterations resulting from 
the patient’s rib fractures. A functional vital capacity is 
obtained at admission (if the patient is not intubated) and 
is used as triage criteria for patient admission and level of 
care. Further considerations for management of rib frac-
tures are outlined in Figure 3. 
As surgical fixation of rib fractures has become more preva-
lent, numerous different types of plating systems have been 
developed and more are continuing to emerge on the mar-
ket. Each system differs slightly from others in terms of its 
utility and application; thus, considerations in choosing a 
plating system for rib fracture fixation should be based on 
the specific injury pattern. 

The growing body of medical literature (including this 
report) that exists demonstrates the benefits and efficacy of 
surgical fixation for complex rib fractures. Muscle-splitting 
and muscle-sparing techniques, when individualized to the 
patient, can decrease the postoperative morbidity of oper-
ative rib fixation.

Conclusion 
Surgical fixation of complex rib fractures can be an effica-
cious means by which normal physiologic function can be 
re-established in trauma patients and should be considered 
as a potential option for patients’ compromised respiratory 
physiology. 

Lessons Learned
Approaches for management of complex rib fractures in 
trauma patients remains unclear. Surgical fixation of rib 
fractures is an effective approach for restoring normal 
physiologic function in polytrauma patients and should 
especially be considered in patients with flail chest.
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