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Summary
Introduction. Lung herniation following blunt force is a very rare occurrence of thoracic trauma with very few reported cases in medical literature. It 
can be defined as a protrusion of the pleural-covered parenchyma of the lung through an abnormal defect or chest wall weakness. It can also appear 
following thoracic surgery and can be classified based on location as parasternal, intercostal and supraclavicular.
Case Presentation. A 60-year-old male was admitted to our hospital by emergency services following blunt thoracic trauma to head, chest, 
abdomen and lower and upper extremities. Upon admission, chest Computed Tomography was performed that showed a small herniation of left 
lung through 4th intercostal space and close to left parasternal line. He underwent surgical intervention for closure of lung hernia by mini-access 
thoracoplasty. There were no signs of recurrence after one month and three months of follow-up.
Conclusions. Being a rare pathology, lung herniation is often overlooked in initial patient assessment, especially in a polytrauma patient where 
many clinical signs can often overlay one another. There is still no consensus regarding the surgical treatment of a pulmonary hernia. This can be done 
directly (primary) or delayed (secondary) and depends on the clinical condition of the patient. 
Keywords: lung herniation, blunt trauma, chest wall, hernia

Introduction
Lung herniation is a condition that can be defined as a 

protrusion of pleural-covered lung parenchyma through 
an abnormal defect or weakness in the thoracic wall [1]. 
Causes of lung hernia are thoracotomy, chest trauma, and 
spontaneous occurrence. Its presence with other more 
common complications, like pneumothorax, haemothorax 
and subcutaneous emphysema may delay its diagnosis and 
can be determined by the use of computed tomography 
of the chest. Even though complications like tension 
pneumothorax, incarceration and strangulation of the lung 
parenchyma are uncommon, surgical treatment of the hernia 
should be considered in any case [2]. For symptomatic lung 
herniation, surgical repair is generally recommended, if no 
surgical contraindications exist. Thoracotomy is more widely 
used than the thoracoscopic approach. Pericostal fixation of 
adjacent ribs with sutures is the most common way to repair 
chest wall defects; however, several other methods had been 
reported [3]. We reported this rare case of a 60-year-old man 
who developed an intercostal herniation after blunt thoracic 
trauma. We repaired the chest wall defect with surrounding 
tissues.

Case presentation
A 60-year-old man, with history of chronic alcohol 

consumption, was physically assaulted, and presented to 
our emergency room 6 days after assault complaining of 
dyspnea, cough, pain in left hemithorax and gradual evo-

lution of subcutaneous emphysema that started 2 days 
prior admission. Physical examination revealed multiple 
bruises on head, thorax, abdomen, and both lower and 
upper extremities. Local tenderness of left hemithorax. A 
tender, 6cm x 5cm, mass was identified over left chest wall 
an abnormal movement of anterior left thoracic wall was 
observed with no signs of erythema or ecchymosis (Figure 
1).   

Blood examination showed signs of inflammation 
(white blood cell count of 13,400/µL, C-reactive protein 
concentration of 44.4 mg/L). Also, the patient presented 
elevated levels of D-dimer of 6220 ng/mL, Myoglobin of 
377,49 ng/ml and Creatine kinase myocardial band (CK-
MB) of 10,09 ng/mL more suggestive in the patient scenarios 
as a heart concussion that was monitored closely during his 
hospital stay. The patient underwent Computed Tomography 
of the Chest that showed the lung protruding through 
a chest wall defect, with bilateral pneumothorax, minor 
left sided hemothorax, pneumomediastinum and massive 
subcutaneous emphysema (Figure 2, Figure 3 and Figure 4).

Emergency surgery was performed for lung herniation. 
Under general anesthesia, with double-lumen intubation 
and single lung ventilation, the patient was positioned in 
dorsal decubitus position. Intraoperatively, the intercostal 
lung herniation was found between the second and third left 
ribs. The thick hernia sack that was formed of the parietal 
pleura was opened, the lung fell in the pleural cavity. Light 
adhesions bands were present in the immediate proximity 
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Figure 1. (A) and (B) Paradoxical movement as seen at the time of patient admission.

Figure 2. Axial view of chest computed tomography image that shows the left 
lung that herniates through a chest wall defect (red arrows).

Figure 3. Sagittal view of chest computed tomography image that shows the left 
lung that herniates through a chest wall defect (red arrows).

Figure 4. Preoperative three dimensional computed tomography shows the left lung protruding into the thoracic wall defect (red arrows).
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of the defect and were divided by cautery. A 28-French 
chest tube was placed in the left “Safe triangle”. Surgical 
closure was performed by fixation of second and third ribs 
by monofilament suture and using local soft tissues. The 
patient was extubated, after surgery, in the operative room, 
the chest tube was removed on the third postoperative day. 
Hospital stay was uneventful, and the patient was discharged 
in stable clinical condition, ten days after the operation. A 
chest radiograph, obtained in the outpatient department, one 
month after surgery showed clear lung fields and resolution 
of subcutaneous emphysema. There was no recurrence 
during the three months of follow-up.

Discussions
The first report of lung herniation was made by Roland in 

1499 [4]. There are two types of lung herniation: congenital 
or acquired and 80% of lung hernias are acquired [5]. 
Congenital herniation is caused by debilitation of the 
endothoracic fascia [5] and acquired herniations usually 
develops as a result of trauma, thoracic surgical interventions 
or spontaneously [6]. Generally, acquired lung herniation is 
related to trauma, but can also be spontaneous, or caused by 
local pathologic conditions [7]. If lung herniation is clinically 
suspected it is confirmed by chest radiography or Computed 
Tomography (CT) [5]. There is no clearly defined tactic 
regarding the management of lung herniation. Treatment 
can be conservative but, in most cases, surgical repair is 
needed [8]. Conservative treatment consists of compression 
with pads, corsets, treating the underlying cause and weight 
loss [7]. It should be mentioned that chest wall compression 
is associated with a limited thoracic wall motion, pulmonary 
compliance reduction, and the increased risk of atelectasis 
and infection [3]. The decision on surgery is based upon 
the size of the hernia, the symptoms, the risk organs or 
tissue incarceration, and the patient’s comorbidities [8, 9]. 
Surgical technique varies, and includes direct closure of 
the defect, and closure with a mesh or muscle flaps [3]. The 
most commonly used surgical method, after adhesion bands 

section or resecting the incarcerated lung parenchyma, 
is pericostal fixation of the adjacent ribs with absorbable 
sutures, via thoracotomy [3]. For small defects, pericostal 
fixation is useful, but larger defects require a larger chest 
wall reconstruction, using surrounding tissues or synthetic 
materials [8]. Plastic surgical interventions, such as muscle 
flaps or fascia lata are usually used in large thoracic wall 
defects. The nonabsorbable (polypropylene and expanded 
polytetrafluoroethylene) and absorbable (polyglactin; 
Vircyl) meshes can be used in the repair of lung herniation. 
However, there were reports of complication occurrence 
because of meshes, such as the formation of fistulas, seromas 
and infection [3]. In most cases lung hernia repairs are 
performed via thoracotomy or a “mini”-thoracotomy, but 
there are also several reports of successful repair using Video 
Assisted Thoracic Surgery (VATS) approach [9-12]. 

Conclusions
It is important to maintain a high level of medical team 

and patient education to help with early diagnosis of such 
cases. Conservative management is applicable in some cases 
but close patient supervision is mandatory and surgical 
treatment should be applied on first signs of aggravating 
clinical signs. Surgical repair is mandatory to prevent 
further complications. Patients that suffer or have a history 
of blunt thoracic trauma must be assessed for possible lung 
herniation. Also a differential diagnosis of lung herniation 
for the patients with blunt traumatic chest injuries and 
rib fractures should be made as this may affect surgical 
management.
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