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Background Lung incarceration is a potentially debilitating and life-threatening condition. It occurs when 
lung parenchyma becomes caught outside of the thoracic cavity, often associated with a chest wall 
defect. There are multiple etiologies for this condition, most of which require surgical intervention. 
Traumatic chest wall disruption is the most common cause of pulmonary herniation. There is little 
consensus on standard operative therapy.

Summary We present the case of a 59-year-old male who sustained a traumatic pulmonary hernia following 
a motor vehicle collision. He presented in a delayed fashion with increasing chest discomfort and 
coughing. On CT, he was found to have multiple right-sided rib fractures and an incarcerated lung. 
He was taken to the operating room for a right thoracotomy. The hernia was surgically reduced, and 
internal fixation (ORIF) of ribs was performed. He tolerated surgery well and recovered uneventfully.

Conclusion Management of pulmonary herniation is dependent on patient symptoms and characteristics of the 
chest wall defect. A variety of strategies may be employed with favorable patient outcomes.
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Case Description
A 59-year-old man was transferred to our level 1 trau-
ma center from a nearby emergency department. He was 
involved in a motor vehicle collision ten days earlier but 
was found to have no injuries at that time. Since the col-
lision, he developed worsening chest pain and coughing. 
His symptoms continued to decline until an episode of 
hemoptysis brought him to the outside emergency depart-
ment for evaluation. A CT scan was performed at that 
time which demonstrated right pulmonary herniation and 
first through fifth costal cartilage fractures (Figure 1). He 
was transferred to our Level 1 trauma center for escalation 
of care. Once at the trauma center, there was fullness in the 
antero-medial aspect of the right chest wall on examina-
tion. The decision was therefore made to take him to the 
operating room for a right thoracotomy.

In the operating room, the patient was intubated with a 
dual-lumen endotracheal tube. He was placed in the left 
lateral decubitus position, and a right anterolateral thora-
cotomy incision was made at the fourth intercostal space. 
A large hernia sac was encountered containing entrapped 
right middle lobe of the lung (Figure 2).

The sac was incised, and the lung carefully reduced into 
the chest cavity with gentle manipulation of the ribs. The 
incarcerated lung was ischemic but viable. After the lung 
was reduced, it was reinflated and expanded well. The 
fractures of ribs two, three, and four were easily visualized 
within our field. These ribs were reapproximated with the 
Zimmer Biomet fixation system (Figure 3 and Figure 4). 
The costochondral defect at the second rib was so signif-
icant that the plate spanned to the manubrium to secure 
the fixation plate. This was done with care as not to injure 
any mediastinal structures behind the sternum.

Figure 1. Right lung herniation with ribs 1-5 costal cartilage fractures.

Figure 2. Intraoperative picture of the hernia.

Figure 3. Intraoperative picture of the repair.
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A 32-French apical chest tube was placed under direct 
visualization. The defect between the ribs was closed with 
an intercostal muscle flap and peri-costal sutures. Given 
the proximity to the mediastinum, fixation of a mesh was 
not possible. An intercostal nerve block was performed 
with liposomal bupivacaine and the patient was taken to 
the trauma intensive care unit postoperatively. He was 
extubated shortly following surgery with a vital capacity 
of 1.5 liters.

The patient had an uneventful hospital course and was 
discharged on postoperative day five. He has been seen 
twice in our outpatient office, most recently two months 
post-operatively. His pain remains under control and has 
incurred no respiratory complications.

Discussion
Pulmonary hernias are uncommon. Only approximately 
300 cases were reported in the literature1 since Roland first 
described herniation of the lung in 1499.2 Chest wall her-
nias were later classified by Morel-Lavalée in 1847.3 They 
are described by anatomic or etiologic classification. From 
an anatomic perspective, herniation may occur in the cer-
vical, intercostal, or diaphragmatic regions. The etiological 
group is further subdivided into congenital (20 percent) or 

acquired (80 percent).4 Most of the acquired etiologies are 
traumatic (52 percent), but they may also occur sponta-
neously (30 percent) or due to underlying lung pathology 
(18 percent).5 Chest wall hernias occur most frequently in 
the anterior chest, near the sternum. This is due to the lack 
of muscular support from the latissimus, rhomboid, and 
trapezius muscles.6

Prospective data on the most effective surgical manage-
ment of lung herniation is lacking. Rigid prostheses pro-
vide chest wall stability and potentially decrease respira-
tory complication; however, they may be associated with 
more wound complications. Generally, posterior and api-
cal defects do not require chest wall reconstruction, given 
the natural structure of the sternum, scapula, and clavicle. 
Defects closer to ribs five and six may require synthetic 
mesh to bridge the gap. Many large anterior and lateral 
defects are associated with paradoxical chest wall motion 
and need rigid reconstruction with plates.7

In 2002, Weissberg et al., published one of the largest sin-
gle-center case series. They looked at eight patients over 
17 years old who had lung herniation. Three cases were 
postoperative hernias, one was due to chronic cough, and 
four were congenital in origin. Three cases were managed 
nonoperatively as they had minimal symptoms. Four cas-
es were managed with peri-costal fixation, and one large 
defect was repaired with a Marlex mesh patch. There were 
no recurrences.8 Identifying which patients to repair sur-
gically and which to observe is another area in question 
concerning chest wall defects and lung herniation. Small, 
asymptomatic hernias may heal spontaneously or remain 
occult.9 Hernias that are larger, or associated with flail 
chest, benefit from rib fixation, closure of the chest wall 
defect or both.10

Another large case series published in 2018 by Kuckelman 
et al. examined 24 patients over 32 years. They developed 
an operative grade for traumatic rib cage hernias (TRCH) 
to standardize operative care. By their grading scheme, the 
patient described above would have classified as grade 2 
TRCH, he had multiple displaced rib fractures and an 
intercostal muscle defect of greater than two centimeters 
with partial organ herniation. Based on this, the repair 
recommendations made by Kuckelman and coauthors 
are akin to what was performed with the current patient: 
rib plating with primary repair of the chest wall defect. 
Although that study involves a small sample size, given the 
rare nature of TRCH, they describe a novel approach to 
this complex surgical condition.11

Figure 4. Postoperative X ray.
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In our case study, the defect was small and easily covered 
by an intercostal muscle flap. The proximity of the high, 
antero-medial chest wall disruption was too close to major 
mediastinal structures to secure a mesh patch safely. The 
patient did well postoperatively from respiratory, pain, and 
functional standpoints.

Conclusion
Lung herniation is an uncommon condition. Manage-
ment strategies are non-standardized and patient-specif-
ic. We describe the case of a traumatic pulmonary hernia 
due to rib fractures following a motor vehicle collision. 
This patient was treated with hernia reduction, rib fixa-
tion with an intercostal flap to bridge the defect, and local 
nerve blockade. He had minimal postoperative pain and 
an uneventful hospital course. This case demonstrates the 
importance of tailoring the treatment of lung herniation to 
patient symptomatology and the reduction of morbidity.

Lessons Learned
Traumatic pulmonary herniation is rare and has no stan-
dard management guidelines. Treatment planning is based 
on patient symptomatology, size of the defect, location of 
the defect, and the severity of any associated rib fractures. 
Operative strategies should aim to reduce pain and improve 
respiratory status with as little morbidity as possible.
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