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Abstract

Introduction: Lung herniation following blunt chest trauma is extremely rare and only a few hundred cases of this pathology
have been reported in the English language medical literature. This type of lung hernia is divided into intercostal, parasternal,
or supraclavicular subtypes based on the exact location of the chest wall defect. Traumatic intercostal lung hernia is even more
uncommon. Delayed presentation of a traumatic lung hernia has been reported in two cases in the medical literature where cases
had a delayed presentation of 2-29 days.
Case Presentation: We present a case of 72-year-old white male who had a delayed presentation of an intercostal post traumatic
lung hernia (PTLH) 50 years after severe blunt chest trauma.
Conclusions: This is a rare case of a delayed presentation of a traumatic intercostal lung hernia. Based on our literature search,
this case seems to be the first reported case with such a long delay prior to presentation. We suggest that in patients with even a
remote history of blunt chest trauma, a physical examination and preoperative evaluation including assessment for possible PTLH
be considered before patients undergo positive pressure ventilation. We also suggest that PTLD be considered in the differential
diagnosis for patients with blunt traumatic chest injuries and rib fractures.
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1. Introduction

Post traumatic lung herniation (PTLH), protrusion of
the lung tissue and the pleura through a chest wall defect
(extrathoracic), is an extremely rare sequel of blunt chest
trauma (1). While lung hernias can be classified into con-
genital or acuired types, the acuired lung hernia is further
subgrouped into traumatic, spontaneous and pathologic
types based on the underlying etiology. According to pre-
vious reports only a few hundred (three hundred) cases
of PTLH have been reported in the medical literature (2).
This type of lung hernia (PTLH) is divided into intercostal,
parasternal, and supraclavicular (cervical) subtypes based
on the exact location of the chest wall defect. Traumatic in-
tercostal lung hernia is a varient of PTLH that is even more
uncommon. A search of the English language medical lit-
erature revealed two previously published case reports on
patients with a delayed presentation of a PTLH, and both
cases were parasternal in nature (3, 4). The delay in presen-
tation in these cases were two and 29 days post-trauma re-
spectively. Herein we present a case of a 72-year-old other-
wise healthy white male who had a delayed presentation of
an intercostal post tramatic lung hernia 50 years after be-
ing involved in a motor vehicle collision (MVC) in which he

sustained severe blunt chest trauma. The radiologic find-
ings and management options are discussed.

2. Case Presentation

A 72-year-old healthy, white male presented to our
clinic with a one year history of progressive sharp pain
in the right lower chest with a protrusion that had been
increasing in size (first noticed a year ago). The pain
was worse on exertion, coughing, and when taking deep
breath. The patient was in a vehicle involved in a crash,
and had sustained a single broken rib (8th rib) of his right
lower chest. He did not receive any further treatment fol-
lowing the accident. His past medical and surgical history
was otherwise unremarkable. The patient denied tobacco
or drug abuse. On examination, there was a 15 × 5 cm pro-
truding tender segment of the right lower chest wall at
the antero-lateral aspect of 8th intercostal space that man-
ifested paradoxical movement on inspiration. The patient
underwent radiologic evaluation consisting of a chest x-
ray and a CT scan with IV contrast (Figure 1). The patient
subsequently underwent primary intercostals lung her-
nia repair where we released the adhesions between the
hernia sac and the chest wall. Subsequently the adjacent
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ribs above and below the site of the hernia were approxi-
mated using simple pericostal stitches 2-0 non-absorbable
braided suture for primary repair of the hernia site. The de-
fect was completely closed and there was no need for mesh.
Muscle layers were closed in separate layers. A single chest
tube was placed inferior to the original lung hernia, and
it was removed two days after surgery. A thoracic epidu-
ral was used for postoperative pain management (epidu-
ral catheter in the T7-T8 space with continuous infusion of
0.2% Ropivacaine (Naropin)/fentanyl for 48 hours). The pa-
tient tolerated the procedure very well and was discharged
three days after the operation. He was seen in the clinic two
weeks after the surgery at which time the surgical wound
was well healed and there was no evidence of recurrence.

3. Discussion

Extrathoracic acquired lung hernias can be classified
by etiology into traumatic, spontaneous, and pathologic
(5). PTLH is further divided into three subtypes based
on the exact location of the chest wall defect: intercostal
(space between the ribs), parasternal (space between the
ribs and the sternum), and supraclavicular (superior tho-
racic aperture). Diaphragmatic lung hernias, either post-
traumatic or congenital, are generaly categorised sepa-
rately due to their separate and different etiological, un-
derlying defect mechanism, and management plan.

Chest wall weakness due to muscle disruption and
or bone fractures (ribs, sternum, clavicle) and increased
intrathoracic pressure (coughing, heavy lifting, chronic
obstructive pulmonary disease) are the cornerstones for
posttraumatic lung hernia formation (6). Increased intra-
abdominal pressure can also be transmitted to the chest,
causing increased intrathoracic pressure. Due to the
strong support of the paraspinal and back muscles (trapez-
ius, rhomboids and latissimus dorsi), the anetrior and lat-
eral sides of the chest wall are considered to be the weakest
points of this cavity and herniation of the lung more fre-
quently occurs in these locations.

The three point immobilization of the chest through
the seat belt with the shoulder harness and the lap belt and
relative immobiliztaion of the left chest compared with
the right chest combined with the subsequent shear force
across the intercostal, claviculosternal and sternocostal
junctios (seat belt injury) have been proposed as a possible
mechanism for PTLH (3).

Although spontaneous regression of the PTLH has been
reported in the pediatric population (5), in the majority of
the cases, especially in sizable hernias, the regression of
the hernia sac and adequate coverage by the scarred tis-
sue is extremely unlikely. The observation that most of the

PTLH do not resolve spontaneously and the fact that tho-
racic strapping would impair chest wall motion increase
the risk of atelectasis and subsequent infection and reduce
the pulmonary compliance. These facts have forced the
medical community to abandon this old-fashioned man-
agement of PTLH (6).

Early detection and management of the PTLH is impor-
tant in preventing incarceration and strangulation of the
herniated lung segment and decreasing the longterm se-
quela of the hernia including pain, cough spells, and chest
wall buldging or deformity. The possibility of the inter-
costal PTLH becoming further complicted by fomation of a
pneumothorax or even tension pneumothorax, especially
if the patients require positive pressure ventilation, is a
real concern in cases where the diagnosis or management
is dealyed (7).

While CT scan with multiplannar image reconstruc-
tion and maximum and minimum intensity projection re-
formats is the most accepted radiologic tool for evalua-
tion of these patients, plain chest radiograph with tangen-
tial views and valsalva maneuver can be very helpful and
should be the first approach in radiologic evaluation (4).
In cases where CT scan is unavailable, transthoracic ultra-
sound can assist with the diagnosis (4). In situations where
the lung tissue is severly compressed against a small her-
nia orifice (chest wall defect), contrast enhanced CT scan is
mandatory to evaluate for possible strangulation or lung
infarction (CT pulmonary angiograophy protocol) (4). In
cases where inspiratory chest CT is nondiagnostic, an expi-
ratory exam with valsalva manuever may help to establish
the final diagnosis.

While conservative management in supraclavicular
PTLH is generaly deemed a sufficient approach by most au-
thors (larger thoracic wall defect in such cases reduces the
risk of strangulation) (1, 7), surgery is the most acceptable
management in intercostal or parasternal PTLH (1). Indi-
cations for surgery include relief of pain, incarceration or
strangulation prevention, nonviability of the lung tissue,
optimization of pulmonary function, prevention of respi-
ratory failure, and cosmetic reasons (3). In some previous
reports PTLH patients presented with shortness of breath
and even respiratory failure (2, 3).

The spectrum of reported surgical approaches varies
from primary repair with pericostal stitches (similar to our
case), or concurrent placement of wire sutures (3) to repair
using prosthetic grafts (intrathoracic polytetrafluoroethy-
lene Gore-Tex patch) (3, 5, 8), mesh (synthetic/biologic) (9),
or periosteal/muscle flaps (8). A hernia sac is generally not
present in these cases since the pleura is usually disrupted.
If a sac is present then it should be removed. Video assisted
open repair can be used and is helpful in further assess-
ment of lung segment viability following the hernia reduc-
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Figure 1. Admission PA chest radiograph; A, shows the right lung field extending outside the chest wall between the right 8th and 9th ribs laterally (white arrow). Coronal
reformatted image from subsequent contrast enhanced CT of the chest; B, (lung window) displays the traumatic herniation of the right lower lobe through a muscular defect
in the 8th intercostal space to advantage. Axial images from the same CT at the level of the 8th intercostal space; C, (lung window) and a few slices higher; D, (bone window)
again show the herniated portion of the right lower lobe and the subacute right 8th rib fracture associated with this injury (black arrow). Notice the widening of the 8th
intercostal space on the radiograph and CT images relative to the left.

tion, evacuation of hematoma, and evaluation of the in-
ner surface of the cavity and the diaphragm for any small
missed injuries and to ensure adequate lung expansion (1).
The efficacy of the surgical approaches remains to be con-
firmed by further studies.

The current case is an example that PTLH can have
delayed presentation even up to a few decades following
trauma. The fact that the patient had a remote history of
severe chest wall trauma at the exact same place of the lung
herniation and lack of any recent injuries to explain the
hernia has made us believe that this case is an example of
delayed presentation of PTLH although spontaneous ori-
gin especially in an adult is always a very unusual possi-
bility. Patient and medical team education is warranted to
help with early detection of such cases. Surgical repair, es-
pecially in the cases with intercostal or parasternal hernia,

is mandatory to prevent further complications. We sug-
gest that in patients with even a remote history of blunt
chest trauma, physical examination and preoperative eval-
uation including assessment for possible PTLH be consid-
ered before patients undergo positive pressure ventilation.
We also suggest that PTLD be considered as a differential di-
agnosis for the patients with blunt traumatic chest injuries
and rib fractures as this would affect the surgical manage-
ment.
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