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Abstract:
Spontaneous lung herniation is a rare pathological entity. We present a case of intercostal type of
spontaneous lung hernia after heavy lifting complicated with huge soft tissue hematoma, single rib
fracture, hemothorax, diaphragmatic laceration, and great omentum pleural cavity herniation in a
46‑year‑old man. His comorbidities were arterial hypertension, congestive heart failure, and type II
diabetes mellitus and had no history of trauma, surgical procedures in his thoracic wall, or chronic
obstructive pulmonary disease. Physical examination revealed a huge left‑sided flank hematoma.
Chest X‑ray determined stable intercostal lung hernia confirmed by chest computed tomography.
Conventional approach by left mid‑lateral thoracotomy was used for surgical repair of the lung hernia
and stabilization of the intercostal space. The patient was discharged on the 9th postoperative day in
a good condition. Control examination 2 years after the operation found no deformation of the thorax
or recurrence of the lung hernia. This is a case of interest of spontaneous intercostal lung hernia
because of the number and type of associated injuries. This case demonstrates low morbidity and
good postoperative result by conventional surgery in intercostal lung hernias.
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ung herniation is defined as a protrusion
of the lung beyond the normal confines of
the thoracic cavity. This is a rare pathological
entity with fewer than 300 reported cases in
the literature presented mainly as “a single
case” reports.[1,2] According to their location,
lung hernias can be cervical, intercostal,
or diaphragmatic and each of these types
is either congenital or acquired. Acquired
lung hernias that are up to 80% of total
cases can be spontaneous, posttraumatic,
postoperative, or pathologic (as a result of
neoplastic or inflammatory processes).[1‑4]
Spontaneous lung hernias comprise a very
small subgroup, with 30% of total reported
cases in the literature.[3‑5] These hernias arise
generally due to a combination of preexisting
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weakness in the thoracic wall combined
with an abnormal rise in intrathoracic
pressure.[1,2,6‑9] The most common cause of
increased intrathoracic pressure is chronic
coughing – most frequently in chronic
obstructive pulmonary disease (COPD)
patients, vigorous sneezing, Valsalva
maneuver, playing a wind instrument, as
well as heavy lifting.[2‑6] The extreme obesity
is considered as a predisposing factor of
spontaneous lung hernia. Moreover, chronic
steroid use and smoking are also accepted
as risk factors for the thoracic wall weakness
and lung herniation.
Our aim is to present a rare clinical case of
spontaneous lung hernia – intercostal type
after heavy lifting, complicated with huge
soft tissue hematoma, single rib fracture,
hemothorax, diaphragmatic laceration,
and great omentum pleural herniation. The
mechanism of arising and the treatment of
intercostal lung hernias are discussed.
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Case Presentation
A 46‑year‑old obese man (body mass index: 40.2) was
presented to our emergency department with moderate
left‑sided chest pain that started immediately after
heavy lifting 2 days before the examination. The
patient had no history of trauma, surgical procedures
in his thoracic wall, or COPD. His comorbidities were
arterial hypertension, congestive heart failure, and
type II diabetes mellitus. At the time of admission,
the patient was alert and oriented. His vital signs
were as follows: blood pressure – 140/90 mmHg,
heart rate – 90 per minute, respiratory rate – 18
per minute, and body temperature – 36.7°C.
Physical examination revealed a swelling of the
left flank (from mid‑thorax to the gluteus) with
red‑bluish colorization of the skin and tenderness
on palpation [Figure 1]. On auscultation, diminished
breath sounds on the left were established.

Figure 1: A huge left-sided flank hematoma

Chest X‑ray presented stable intercostal lung herniation
– through sixth intercostal space [Figure 2]. Subsequent
chest computed tomography (CT) confirmed the stable
left intercostal lung herniation. Moreover, hematoma of
the left flank, displaced fracture of the seventh left rib,
and fluid into the left costophrenic angle with a density
of 21 Hounsfield units were found [Figure 3a and b]. The
spirometry test was performed with volume of a FEV1 of
2.42 L (64% of predictive) and FEV1/FVC of 72%.
The patient was hospitalized and operated on the 2nd
day of his hospitalization. Left mid‑lateral thoracotomy
under general anesthesia with intubation with a
double‑lumen endotracheal tube was performed.
The incisional line was made over the side of the
thoracic wall defect (through sixth intercostal space).
Exploration of the left hemothorax revealed thoracic
wall hematoma, lung herniation through the sixth
intercostal space with compressed herniated part
of the lung, minimal hemothorax in costophrenic
angle (<150 ml), dislocated fracture of the left seventh
rib‑type “costochondral joint separation,” and laceration
of the diaphragm (approximately 4 cm and close to
esophageal hiatus), with herniation of a small portion
of the great omentum into the pleural cavity.
Blood from costophrenic angle was sucked out. The
herniated part of the great omentum was reponated back
into the peritoneal cavity, and the defect of the diaphragm
was closed by nonabsorbable interrupted sutures. The
pleural cavity was irrigated with sterile saline solution.
The thoracic cage was closed with pericostal sutures
around the 6th and 7th ribs, after inserting a chest tube
drain. Thoracic wall hematoma, along the incisional
line, was cleaned, and the soft tissues were irrigated
with  povidone-iodine 10 % solution.
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Figure 2: Initial chest radiograph: Presentation of lung herniation through sixth
intercostal space (herniated lung is pointed by an arrow)

a

b

Figure 3: Chest computed tomography obtained 1 h after the initial chest
radiograph: (a) herniated lung is pointed by an arrow; (b) the small arrow points
the displaced fracture of seventh left rib and the large arrow points fluid into the left
costophrenic angle

The patient was discharged on the 9th postoperative
day in a good condition. Control chest CT 2 years after
the operation found no deformation of the thorax or
recurrence of the lung herniation.
Written informed consent was obtained from
the patient for his anonymized information to be
published.
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Discussion
In majority of cases, spontaneous lung hernias are
intercostal type.[1,2] Predilection site for spontaneous
intercostal lung herniation is parasternal
area (cartilaginous part of the ribs). This area of
thoracic cage due to the lack of overlapping muscular
support by external intercostal muscles is a potential
site of weakness. This is the reason why parasternal
area is a predilection site of intercostal lung herniation.
Furthermore, intercostal type of spontaneous lung
hernias occurs more frequently in men, especially these
with extreme obesity like in the case which we present.
Based on their clinical presentation, intercostal lung
hernias are divided into asymptomatic and symptomatic.
The latter are subdivided into uncomplicated
(most of the cases) and complicated. The reported
complications in spontaneous intercostal lung hernias
are rib fractures, lung incarcerations, and infections.[1‑4]
We find this case interesting because of the number and
type of complications: a huge flank hematoma, single rib
fracture, hemothorax, laceration of the diaphragm, and
great omentum pleural cavity herniation.
Diagnosis of intercostal lung herniation is simply made
on the basis of chest X‑ray. Positive finding includes the
presence of lung field outside the rib cage – “lung beyond
rib sign.” Chest CT is helpful in determining the exact
location and size of the hernia as well as the presence
of associated complications.[1‑5] However, similarities
between the tomographic density of the great omentum
or clotted blood could be a reason for preoperative
misdiagnosis of herniation of this solid abdominal organ
into the thoracic cage.
It is unlikely for intercostal lung hernias to resolve
spontaneously. There is also a very high risk of
incarceration of the lung, especially in a small intercostal
defect. Furthermore, intercostal hernias complicated with
rib fractures are a risk factor for lung laceration. Early
surgical repair is, therefore, the method of choice in the
treatment of spontaneous intercostal lung hernias.[10‑14]
This method has a low morbidity rate and ensures good
postoperative result and excellent long‑term prognosis,
which was also demonstrated in the present case.
Conservative management of intercostal lung hernias,
with compressive pads and corsets, is recommended only
for those patients with extremely high cardiovascular
perioperative risk.
The basic concept of surgical repair of intercostal lung
hernias includes reducing the hernia, approximation of the
ribs, and stabilization of the intercostal space. The repair of
intercostal lung hernia may be performed with or without
the use of synthetic patch by conventional (thoracotomy)

or mini‑invasive (thoracoscopic) approach. [10‑14] The
conventional thoracotomy with only pericostal sutures
for stabilization of the intercostal space was the method
of choice in the presented case. Moreover, repair of the
diaphragmatic defect was performed. The method of
choice should be, however, strongly personalized in
every single case.

Conclusion
We present a rare case of spontaneous intercostal lung
hernia in obesity and heavy lifting considered as a
predisposing and a precipitating factor. We find this
as a case of interest because of the number and type of
associated injuries: a huge flank soft tissue hematoma,
single rib fracture, hemothorax, laceration of the
diaphragm, and great omentum herniation into the
pleural cavity. We also demonstrate low morbidity and
good postoperative result by conventional surgery in
intercostal lung herniation.
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