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Surgical Fixation of Bilateral Multiple Rib Fractures in a 
Case of Bilateral Complex Chest Injury

Case Report
Published: 16 Dec, 2021

Abstract
Chest wall trauma is common worldwide. The majority of cases are a result of blunt mechanisms 
in India. Among these injuries, rib fractures are considered the most frequent type of clinically 
significant blunt thoracic trauma and are associated with considerable morbidity and mortality. 
Despite a large number of cases annually, there are no internationally recognized guidelines for rib 
fracture treatment yet. This controversy in treatment options can be attributed to the lack of high-
level convincing clinical research that confirms the benefits of surgical fixation over conservative 
treatment measures. Despite these developments, so far multiple clinical studies are required to 
prove the superiority of one system over another. In this article, we would like to share our experience 
in this field including indications for surgical rib fixation and advantages of such procedures in 
complex chest trauma.
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Introduction
Chest injuries most often affect the ribs, upper part of the abdomen, lungs, blood vessels, heart, 

muscles, soft tissues, and breastbone. Sometimes the esophagus, collarbone, or shoulder blade is also 
injured. The chest can be injured by blunt force (such as in motor vehicle crashes, falls, or sports 
injuries) or by an object that penetrates it (such as a bullet or knife). Chest injuries that are common 
or can be severe include the following:

Blunt injury to the heart

Cardiac tamponade (pressure on the heart caused by accumulation of blood around it)

Hemothorax (blood between the lung and chest wall)

Pulmonary contusion (bruising of the lung)

Rib fractures

Injury to the aorta (a tear in the large artery that carries blood from the heart to the body)

Traumatic pneumothorax (air between the lung and chest wall, sometimes called a collapsed 
lung).

Rib fractures usually result from strong blunt force, such as a fall from a height, a motor vehicle 
crash, or a hit with a baseball bat. However, sometimes in older people who have osteoporosis, only 
a slight force (as occurs in a minor fall) is required. The fracture itself is rarely serious, although the 
force that caused the fracture occasionally causes other problems, such as a bruised lung (pulmonary 
contusion) or a collapsed lung (pneumothorax). An injury that fractures the lower ribs sometimes 
also damages the liver or spleen. The more ribs that are broken, the more likely lungs or other organs 
are to be damaged. Flail chest can result if several adjacent ribs are broken in more than one place. 
In flail chest, a segment of the chest wall separates from the rest and moves in the opposite direction 
from the rest of the chest wall when a person breathes. Breathing becomes more difficult and tiring. 
Usually, a blow strong enough to cause flail chest also bruises the lung beneath the injured area.

Case Presentation
A 45 year old man came to emergency department with history of road traffic accident 6 days ago 

with complain of severe bilateral chest pain and difficulty breathing. Patient was pedestrian when a 4 
wheeler collided with him. Patient was taken to nearby I.C.U (Intensive Care Unit) centre where he 
was treated conservatively with analgesics, antibiotics, antiemetics and antacids. Patient underwent 
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CT (Computed Tomography) thorax plain which showed multiple 
rib fractures on both sides with subcutaneous emphysema on left and 
mild hemothorax with pulmonary contusion bilaterally (Figure 1). 
Initial patient's reports of patient showed an increase in creatinine 
with decrease in hemoglobin and leucocytosis, which later improved 
following Intravenous (IV) fluid resuscitation and 2 units of packed 
red blood cell transfusion. Patient was shifted to our facility with 
increasing respiratory distress. Patient was tachycardiac, tachypneic 

but maintaining saturation of 99% on 10 liters/min of oxygen through 
NRBM (Non-Rebreather Mask) on arrival to ER (Emergency Room). 
On examination Bilateral Air entry was decreased with paradoxical 
chest movements on right side. Immediately Intercostal Drainage 
(ICD) insertion was done on bilateral 5th intercostal space in mid 
axillary line and attached with water sealed bag. A collection of 500 
ml in left ICD bag and 200 ml in right ICD bag was seen. Patient was 
managed with IV antibiotics, IV analgesics, IV antiemetic, IV antacid, 
IV fluids and shifted to ICU. CT thorax plain was repeated showing left 
1st to 7th rib fracture and right 1st to 9th rib fracture with subcutaneous 
emphysema mild hemothorax with pulmonary contusion and 
bilateral ICD in situ (Figure 2). Three unit of blood transfusion was 
given over next 48 h. Patient had increasing respiratory distress due 
to paradoxical chest wall movement which required BiPAP (Bi-level 
positive airway pressure) initially and later on invasive ventilator 
support in ICU. Hence it was planned for surgical fixation of rib 
fractures bilaterally. Next day, bilateral rib fixation of right 5th and 6th 
rib fractures and left 5th, 6th and 7th rib fractures done with using 2.5 
mm 8 hole with gap titanium plates and 10 mm cortical screws. Post 
rib fixation patient was transferred to ICU and kept on mechanical 
ventilation and could successfully extubated after 24 h and was 
maintaining saturation on 4 L/min oxygen by normal mask without 
respiratory distress (Figure 3). His pain score was 9/10 preoperatively 
with medications which reduced to 4/10 postoperatively. Left ICD 
was removed after 2 days and right ICD was removed after 3 days 
postoperatively (Figure 4). Patient was mobilized on post-op day 2 

Figure 1: Multiple rib fractures with bilateral hemothorax before ICD insertion.

Figure 2: 3D CT Thorax showing fracture from rib 1st to 9th.

Figure 3: 3D CT Thorax showing fracture of ribs from 1st to 7th.

Figure 4: Intra-op image of right 5th and 6th rib fixation with 2.5 mm 8 hole with 
gap titanium plate and 10 mm cortical screws.

Figure 5: Intra-op image of left 5th, 6th and 7th rib fixation with 2.5 mm 8 hole 
with gap titanium plate and 10 mm cortical screws.
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by unassisted walking and was doing incentive spirometry exercises 
regularly as advised. He was discharged on 5th postoperative day 
without any infective consequences like atelectasis, pnemonitis or 
surgical site infection (Figure 5, 6).

Discussion
Multiple rib fractures are one of the most common causes of death 

in trauma patients [1]. Most patients do not undergo rib fixation 
and are managed conservatively. Factors that were associated with a 
higher morbidity and mortality included severe associated thoracic 
injuries, a high ISS (Injury Severity Score), the presence of shock, falls 
from heights, and the combination of pulmonary contusion and flail 
chest [2]. Among cohort of 1490 patients with blunt chest trauma, 
mortality was associated with presence of flail chest in addition to 
number of fractures [3]. Flail chest alone is associated with mortality 
of 16% to 17% [3]. Mortality risk increased to 42% when pulmonary 
contusion was present in addition to flail [3]. Surgical rib fixation 
study done by Leinecke showed a 57% decrease in mortality, 55% 
lower risk of pneumonia and 75% lower risk of tracheostomy while 
Slobogean study showed 57% lower odds of mortality, 55% lower 
odds of pneumonia, 75% lower odds of tracheostomy and 64% lower 
odds of septicemia [5,6]. Both this studies also showed the decreased 
ventilator duration, decreased ICU stay and decreased hospital stay 
with surgery [5,6]. 84% patient post-surgical rib fixation were found 
to have no pain after 2 to 4 weeks of surgery [5,6]. Forced vital capacity 
post surgical rib fixation was found to be 84% at 3 months and 85% 
at 6 months of a normal lung, while the Forced Expiratory Volume 

Figure 6: Post-op chest X-ray with bilateral rib fixation with implants in situ.

(FEV1) was found to be 77% at 3 months and 79% at 6 months of 
normal lung [5,6]. In a 16-month survey, Majercik found that of the 
patients who were employed - 33 of 36 (92%) patients returned to 
work at the same job that they did pre-injury while the mean time to 
get back to full-time work was 7.9 ± 1.0 weeks [7]. Majercik measured 
satisfaction with Rib Fixation on a scale of 1 to 10 (with 1 being not 
satisfied at all, and 10 being very satisfied) patients (n=50) rated their 
experience with Rib Fixation and the results of the procedure as 9.2 
± 0.2 while 94% stated that they would recommend the surgery to 
injured friends/family [7,8].

Conclusion
Thus in our case the patient was managed with bilateral multiple 

rib fixation that resulted in faster recovery, lower risk of complications 
and better prognosis than conservative management.
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