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We report a case of delayed chest wall reconstruction after thoracotomy. A 53-year-

old female, a victim of a motor vehicle accident, presented with bilateral multiple rib 

fractures with flail motion and multiple extrathoracic injuries. Whole-body computed 

tomography revealed multiple fractures of the bilateral ribs, clavicle, and scapula, and 

bilateral hemopneumothorax with severe lung contusions. Active hemorrhage was also 

found in the anterior pelvis, which was treated by angioembolization. The patient was 

transferred to the surgical intensive care unit for follow-up. We planned to perform 

surgical stabilization of rib fractures (SSRF) because her lung condition did not seem 

favorable for general anesthesia. Within a few hours, however, massive hemorrhage 

(presumably due to coagulopathy) drained through the thoracic drainage catheter. We 

performed an exploratory thoracotomy in the operating room. We initially planned to 

perform exploratory thoracotomy and “on the way out” SSRF. In the operating room, 

the hemorrhage was controlled; however, her condition deteriorated and SSRF could 

not be completed. SSRF was completed after about a month owing to other medical 

conditions, and the patient was weaned successfully. 
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INTRODUCTION

The principles of the treatment of severely dislocated rib 

fractures, including flail chest, have yet to be fully estab-

lished, although “on the way out” or “thoracotomy for 

another indication” has been reported as a valid indica-

tion for rib fracture repair. In this article, we present a 

case of flail chest caused by blunt chest trauma in a patient 

who underwent rib fixation and chest wall reconstruction 

1 month after an initial emergency thoracotomy.

CASE REPORT

We report the case of a 53-year-old female patient who 

was a pedestrian road traffic accident victim. The initial 

physical examination showed an open mandibular frac-

ture and visible flail chest on the left lateral chest wall. The 

patient was intubated immediately on admission owing to 

dyspneic respiration. Whole-body computed tomography 

(CT) revealed multiple fractures of the bilateral ribs, clav-

icle, and scapula, and bilateral hemopneumothorax with 

severe lung contusions (Fig. 1). Active hemorrhage was 

also found in the anterior pelvis. After angioembolization 

of the pelvis following bilateral thoracostomies with 28-

Fr chest tubes, the patient was transferred to the surgical 

intensive care unit (SICU) for follow-up. We planned 

to perform surgical stabilization of rib fractures (SSRF) 

because her lung condition did not seem favorable for 

general anesthesia. Within a few hours, however, massive 

hemorrhage (>400 mL/hour), presumably due to coagu-

lopathy, drained through the thoracic drainage catheter. 

We performed an exploratory thoracotomy in the operat-

ing room.

A left-side, posterolateral thoracotomy incision was 

made on the damaged chest wall, and the 5th intercostal 

space was widely opened. Multiple sutures and ligations 

were performed for a 15-cm lung laceration on the left 

lower lobe and multiple sites of active bleeding from 

intercostal vessels. However, the patient’s hypoxia dete-

riorated owing to the severe lung contusions, even with 

maximum oxygen supplementation. After a discussion 

with anesthesiologists, we decided to stop the operation 

and transferred the patient to the SICU without definitive 

stabilization of the flail chest.

The patient underwent bed-side tracheostomy the fol-

lowing day, and her lung condition recovered slowly. Fol-

low-up chest CT, which was taken 12 days later because 

of the patient’s general condition, revealed further dislo-

cated and collapsed rib fractures and herniation of the left 

lung due to the thoracotomy compared to the findings 

of the original chest CT (Figs. 1, 2). However, SSRF was 

further delayed owing to newly developed conjugated 

hyperbilirubinemia (direct bilirubin >8 mg/dL). The nor-

malization of laboratory results took nearly a month. On 

hospital day 28, we were able to perform SSRF. After ad-

hesiolysis of the herniated lung and ribs, a 15×15 cm flail 

segment without a blood supply was completely separated 

from the chest wall. We returned the segment to its origi-

nal place like a puzzle piece, stabilized it with titanium re-

construction plates and screws, and secured the trapezius 

muscle flap with Vicryl 3-0 continuous suture (Fig. 3A). 

Fig. 1. Imaging on admission. (A) Initial chest 
radiograph. (B) Posterior view of three-dimen-
sional computed tomography of the chest.A b
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On hospital day 34, the patient underwent open reduc-

tion and fixation for fractures of the mandible, clavicle, 

and scapula and was weaned from the mechanical venti-

lator. The tracheostomy was removed on hospital day 38 

(Fig. 3B). The patient is currently receiving rehabilitation 

therapy.

DISCUSSION

Flail chest is a serious consequence of various thoracic 

injuries [1] and presents with at least two fractures of at 

least three consecutive ribs. These fractures are generally 

caused by injuries to the anterior or lateral thorax, or by 

sternal fractures and decompositions of multiple costo-

chondral joints.

The treatment of flail chest is controversial. The con-

ventional treatment of flail chest includes analgesia and 

respiratory support [2,3]. However, several prospective 

randomized controlled studies have revealed that surgi-

cal treatment of flail chest might lower the incidence of 

pneumonia, reduce medical costs, and shorten the lengths 

of ICU stay and mechanical ventilation compared to the 

conventional treatment [4-6].

“On the way out” or “thoracotomy for another indi-

cation” has been reported as a valid indication for rib 

fracture repair [2,7-10], because intercostal retraction 

during thoracotomy may cause further dislocation of ribs 

in the setting of rib fractures, as in our case. We initially 

planned to perform rib fixation immediately following 

acute hemorrhage control. As noted, fixation could not 

be completed owing to the patient’s rapidly deteriorating 

Fig. 2. Follow-up chest computed tomography 
on hospital day 12. (A) Herniated lung (arrow) 
between the broken ribs. (B) Posterior view of 
the collapsed chest wall.A b

Fig. 3. Imaging after final reconstruction. (A) 
Immediate postoperative chest radiograph 
showing stabilized ribs with titanium recon-
struction plates and screws. (B) Follow-up chest 
radiograph after removal of the tracheostomy 
tube.A b



287http://www.jtraumainj.org

Junepill Seok, et al. Delayed Chest Wall Reconstruction with Flail Chest

condition during the operation. As a result, the patient 

was dependent on mechanical ventilation for approxi-

mately a month owing to respiratory failure caused by 

flail motion of the chest wall. Further, a huge chest wall 

defect, including the herniated lung, caused profound ox-

ygen saturation fluctuations during positional changes in 

the SICU. After stabilization of the flail chest, it took only 

6 days to wean the patient from mechanical ventilation.

Conjugated hyperbilirubinemia following severe trau-

ma without hepatic dysfunction is an uncommon situa-

tion. In a case report published in 2009 [11], the authors 

reported that patients with severe (especially abdominal 

or pelvic) trauma may develop a typical pattern of con-

jugated hyperbilirubinemia owing to massive bilirubin 

overload, severe shock, and cholestatic intrahepatic 

dysfunction. In our case, the patient had no hepatic dys-

function throughout the hospital stay; however, we had 

to delay chest wall stabilization for the patient’s safety. 

Although reoperation was delayed for a month, tissue 

adhesions were not as severe as expected. In addition, the 

separated chest wall tissue was well maintained without 

necrotic changes on follow-up radiography or laboratory 

findings.

In this case, SSRF was key to weaning the patient from 

mechanical ventilation and speeding recovery. Although 

rib fixation surgery, including flail chest stabilization, 

is still controversial, we suggest that it may provide an 

option for definitive treatment in appropriately selected 

patients, even in delayed repair cases. If thoracotomy is 

required in a patient with flail chest, “on the way out” 

SSRF may be a feasible option.
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