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Traumatic Lung Herniation Repair with Rib Fixation
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Background  Traumatic lung herniation is a rare injury, occurring most commonly with the disruption of the chest wall from
multiple rib fractures or separation of the costochondral joints that leads to the herniation of lung parenchyma

through the defect.

Summary  Lung herniation has been described in approximately 300 case reports, and the management varies from
conservative watchful waiting to surgical repair and reconstruction. Our institution has now encountered two
cases of lung herniation, one managed nonoperatively and the other with rib fixation. We will discuss our
successful case of reduction and reconstruction. Our patient is a healthy 78-year-old female who presented with
displaced rib fractures and traumatic lung herniation, repaired with rib fixation and chest wall reconstruction.
Operative intervention resulted in improved respiratory function, pain control, and morbidity.

Conclusion = While lung herniation is rarely life-threatening, it may lead to significant morbidity. Operative intervention
should be considered in patients at high risk of respiratory failure or long-term mechanical ventilation. Older
patients with significant chest trauma may benefit from early lung reduction and rib stabilization.
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Case Description

After traveling from Abacos, Bahamas, a 78-year-old wom-
an in otherwise good health presented to the emergency
department with extensive subcutaneous emphysema. The
patient was in the Bahamas on vacation when she tripped
and fell, sustaining trauma to the right side of her chest.
She developed severe right-sided chest pain as well as
shortness of breath. Unfortunately, there was no medical
care available on the island, and she was airlifted to our
facility for evaluation.

On arrival at our hospital, the patient had severe subcuta-
neous emphysema. She was hemodynamically normal, sat-
urating 95% on a 3 L nasal cannula. Her imaging revealed
comminuted and displaced fractures of right-sided ribs 7

through 9 (Figures 1, 2, and 3).

Figure 1. Comminuted Right Lateral Seventh Rib Fracture (white arrow).
Published with Permission
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Figure 2. Comminuted Right Posterior and Lateral 8th Rib Fracture (white
arrow). Published with Permission

Figure 3. Comminuted Right Posterior 9th Rib Fracture (white arrow).
Published with Permission
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No significant pneumothorax was noted, but she had a
large amount of subcutaneous emphysema (Figure 4). She
also developed lateral herniation of the right lower lobe
through the seventh and eighth rib space (Figure 5).

Figure 4. CXR Shows Extensive Subcutaneous Emphysema and
Pneumoperitoneum. Published with Permission

Figure 5. Lateral Lung Herniation of Right Lower Lobe, at Level of Eighth
Rib Fracture. Published with Permission

To improve her respiratory status and prevent future com-
plications with chest wall stability, we recommended oper-
ative intervention through rib plating.
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The patient was taken to the operating room. She had an
obvious area of contusion and deformity over ribs 7, 8,
and 9 (Figure 6). We proceeded to make a small anterolat-
eral thoracotomy incision over that area. The lung reduced
back into the pleural cavity on our initial assessment. For
rib fixation (Figure 7), we used 20-hole plates. A 32 French
chest tube was placed under direct vision into the pleural
cavity. Finally, we used several #1 Vicryl sutures to approx-
imate the defect between ribs 7 and 8 to avoid future lung
herniation.

Figure 6. CT 3-D Reconstruction of Chest Wall Deformity. Published with
Permission
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Figure 7. Rib Fixation. Published with Permission

The patient tolerated the procedure well. She was extubat-
ed on postoperative day 2. The patient continued to prog-
ress well with no complications during her convalescence.
She was discharged postoperative day 10.

Discussion

Lung herniation was first described in the 16" centu-
ry, with approximately 300 cases reported." In 1845,
Morel-Lavallée first classified lung hernias according to
anatomic location and etiology.” The location is histori-
cally described as cervical, intercostal, and diaphragmat-
ic. Two-thirds are intercostal, one-third are cervical, and
diaphragmatic hernias are extremely rare. In reviewing the
literature, 20% are congenital, 80% are acquired, of which
the majority are traumatic. Patients at risk of developing
lung herniation have increased intra-thoracic pressures,
such as patients with COPD and obesity. Tissue weakness
and poor wound healing, as seen in diabetic, immunocom-
promised, and malnourished patients, also contribute to
increased risk.>
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The likely pathophysiology of traumatic lung herniation
occurs from blunt trauma, leading to multiple rib frac-
tures and a flail segment. The flail segment creates a chest

wall deformity allowing the lung to herniate through the
defect.!

The presentation may be asymptomatic, or patients may
present with symptoms of respiratory distress or pain
with infarction of lung tissue. Smaller defects are at high-
er risks of incarceration. Diagnosis of traumatic hernias
begins with the primary survey, following the principles of
advanced trauma life support (ATLS). A history of chest
trauma warrants chest radiography, with lateral and pos-
teroanterior (PA) views.” It will typically show subcuta-
neous emphysema and possibly a pneumothorax. The use
of ultrasound to diagnose traumatic lung hernia with an
extended focused assessment with sonography (eFAST)
has been described by Marlow and coauthors.®* Computed
tomography (CT) imaging is the diagnostic tool of choice,
as it also allows surgical planning with 3D reconstruction.

For management, both operative and conservative manage-
ment have been described. Most authors are proponents of
surgical repair. Gore-Tex mesh, Prolene mesh, spinal fix-
ation instruments, rib plates, and biologic implants have
been used in chest defect repairs.” The principles of surgical
repair are: (1) to assess the viability of the herniated lung
and reduction into the thoracic cavity, (2) approximating
the ribs, and (3) stabilization of the chest wall.!

Repairing rib fractures with rib fixation allows for sta-
bilization of the chest wall and helps the patient regain
mobility."" Indications for rib fixation are: (1) five or more
ribs fractures with a flail requiring mechanical ventilation,
(2) symptomatic non-union, and (3) severe displacement
found during thoracotomy for another reason.'* You may
consider fixation with more than three rib fractures with
flail not requiring mechanical ventilation, severely dis-
placed ribs, or chest deformity.'*'¢

Postoperative complications with rib fixation are related to
underlying lung injury. Peek et al. conducted a systematic
review of complications and outcomes after rib fixation.
The overall risk of surgery and implant-related compli-
cations was 10%, wound infection 2%, fracture-related
infection 1.3%, pulmonary complications 30.9%, and
overall mortality was <3%."”
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Conclusion

Lung herniation is rarely life-threatening but may lead to
complications and morbidities. The decision for operative
intervention should be considered in those patients with
higher risks of respiratory failure and long-term mechani-
cal ventilation. Specifically, older patients with significant
chest trauma may benefit from early lung reduction and
rib stabilization. In this case report, operative intervention
resulted in improved respiratory function, pain control,

and mobility.

Lessons Learned

Lung herniation is rarely life-threatening but may lead to
significant morbidity. Operative intervention should be
considered in those patients with higher risks of respira-
tory failure and long-term mechanical ventilation. Older
patients with significant chest trauma may benefit from
early lung reduction and rib stabilization.
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