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Abstract
Transdiaphragmatic intercostal hernia is uncommon and mostly related to blunt or penetrating trauma. We
report three similar cases of cough-induced transdiaphragmatic intercostal hernia, highlighting the anatomic
findings obtained with different imaging modalities (radiography, ultrasonography, CT, and magnetic resonance)
in each of the cases.
Keywords: Hernia, diaphragmatic; Radiography; Ultrasonography; Tomography; Magnetic resonance imaging.

Resumo
Hérnias intercostais transdiafragmáticas são eventos raros e são geralmente relacionadas a traumas abertos
ou fechados, com risco de complicações. Relatamos três casos semelhantes, decorrentes de crises de tosse,
destacando o aspecto das alterações anatômicas nos exames de imagem obtidos em cada situação (radiografia,
ultrassonografia, TC e ressonância magnética).
Descritores: Hérnia diafragmática; Radiografia; Ultrassonografia; Tomografia; Imagem por ressonância magnética.

Introduction
The occurrence of herniation of abdominal
contents through the diaphragm and intercostal
muscles is an uncommon phenomenon, which
can be related to blunt or penetrating trauma.(1-4)
The protective cough reflex has been sporadically
associated with the genesis of this entity.(2,5-7)
Failing to recognize transdiaphragmatic intercostal
hernia can be potentially fatal, because of possible
complications, such as strangulation.(8)
We report the cases of three patients
who developed cough-induced herniation of
intestinal loops through the diaphragm and
intercostal space, associated with rib fracture,
describing the radiographic, ultrasonographic,
CT, and magnetic resonance findings obtained
in the cases.

Case reports
Case 1
A 53-year old man presented to an outpatient
clinic reporting bulging of the right inferolateral
region of the chest, as well as postprandial gastric
fullness and “strange” noises in the region. The
patient associated the onset of the condition (more
than 1 year prior) with a violent attack of coughing,
followed by severe, persistent pain in the right
thoracoabdominal junction, worsened by exertion.
He reported that, at the time, that episode had
been diagnosed as “pneumonia at the right lung
base”. Subsequently, an area of ecchymosis was
noted along the right lateral thorax and abdomen.
The pain and the hematoma resolved over weeks,
whereas the progressive bulging of the region,
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which worsened with the patient in the orthostatic
position, persisted. Physical examination revealed
that his abdomen was globular, flaccid, and painless
on palpation, and that there was irreducible bulging
of the right eighth intercostal space, which became
more evident during a Valsalva maneuver. There
was an abnormal distance between the ribs of the
aforementioned intercostal space, with signs of a
previous separation of the costochondral junction.
A CT scan of the chest revealed fractures of the
anterior portion of the eighth rib, widening of
the eighth intercostal space, and diaphragmatic
discontinuity, through which loops of small
intestine, as well as part of the colon and omentum,
protruded into and occupied the subcutaneous
tissue of the chest wall. In view of the diagnosis of
transdiaphragmatic intercostal hernia, the patient
underwent surgery via a right thoracotomy. The
hernial sac was identified, the abdominal viscera
were returned to the abdominal cavity, the hernial
orifice was closed with a double prolene mesh
and several interrupted sutures, and the pleural
cavity was drained. In closing the thoracotomy, the
widened intercostal space was reduced with the
use of reinforcement with the same type of mesh,
which was fixed to the lower and upper ribs. The
patient had a favorable postoperative course, being
discharged from hospital on the sixth day, with no
evidence of immediate complications (Figure 1).

A

Case 2
A 71-year-old man reported a 2-year history
of bulging of the right thoracoabdominal region,
the onset of which occurred after an attack
of coughing, associated with severe, stabbing
pain in that region, worsened by coughing and
relieved with painkillers. In addition, an area of
ecchymosis was noted along the lateral region of
the abdomen after the onset of pain. The pain
gradually resolved, and there was progressive
bulging of the region. Physical examination
revealed that his abdomen was globular, flaccid,
and painless on palpation, and that there was
reducible bulging of the eighth intercostal
space, which became more evident during a
Valsalva maneuver. There was a 4-5 cm distance
between the ribs of the aforementioned intercostal
space, with signs of a previous separation of
the costochondral junction. A chest radiograph
showed fractures of the anterior portion of the
eighth rib and widening of the eighth intercostal
space. Ultrasound examination of the region
with a high-frequency transducer demonstrated
a formation with echotexture similar to that of
the liver, protruding through the aforementioned
intercostal space into the subcutaneous region.
A noncontrast CT scan confirmed that it was
transdiaphragmatic intercostal herniation of part

B

Figure 1 - In A, posteroanterior chest radiograph. The arrow demonstrates opacification at the base of the
right hemithorax, interspersed with some gas images. The arrowhead indicates soft tissue swelling in the
periphery of the right lateral chest wall, with some gas images similar to those observed at the base of the
right hemithorax. In B, coronal reconstruction of a noncontrast CT scan of the chest showing herniation of
abdominal content into the base of the right hemithorax through the diaphragm (arrow), as well as through
the eighth intercostal space (asterisk), headed toward the subcutaneous tissue of the chest wall. Note the
presence of thin loops in the subcutaneous tissue of the chest wall (arrowhead).
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Figure 2 - In A, photograph showing visible bulging of the region of the right eighth intercostal space, on
examination of the chest wall. In B, surface ultrasound examination of the region demonstrating a formation
with echotexture similar to that of the liver, extending beyond the musculoskeletal boundaries of the chest
wall and occupying the subcutaneous region (arrows). In C and D, axial CT slices of the upper abdomen
demonstrating that part of hepatic segment V protruded through the area of muscle discontinuity, headed
toward the adjacent subcutaneous region.

of hepatic segment V. The patient underwent
surgical correction via a thoracotomy, and a
diaphragmatic tear was identified near the chest
wall. The diaphragm was reattached to the ribs,
and the rib borders were approximated with a
nonabsorbable suture (Figure 2).

Case 3
A 64-year-old male former smoker (55 packyears) who was being noncompliant with COPD
treatment had an episode of uncontrollable
coughing that caused acute, intense pain in the
right hypochondrium, followed by the onset of
ecchymosis, which was visible locally. He sought
medical care and received symptomatic treatment
only. He experienced progressive worsening of
dyspnea, and, after 4 months, dyspnea on minimal
exertion became evident. At that point, the patient
sought a pulmonologist, who requested a chest

radiograph, which revealed opacification of the
right lung base and soft tissue swelling in the
right inferolateral chest wall, interspersed with
gas images. The patient was tachypneic (RR, 26
breaths/min) and had decreased breath sounds at
the right base. In addition, an area of weakness of
the ipsilateral chest wall was noted on palpation.
A CT scan of the chest demonstrated herniation
of abdominal adipose tissue into the right lung
base and chest wall, through discontinuities in the
diaphragmatic and intercostal muscles, associated
with the presence of fractures of the last ribs on the
right. Magnetic resonance confirmed the extensive
herniation of the abdominal content through the
muscle discontinuities. The patient subsequently
underwent surgical correction of changes, with the
presence of intestinal loops in the subcutaneous
and intrathoracic regions being confirmed after a
thoracotomy. On examination of the cavity, it was of
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note that there was a rent in the anterolateral portion
of the diaphragm, through which the abdominal
content protruded. After the structures were returned
to their site of origin, the diaphragmatic defect was
sutured, and reinforcement with a polypropylene
mesh was performed. The patient had a favorable
postoperative course, being discharged on the sixth
day, with decreased dyspnea (Figure 3).

Discussion
Intercostal hernia is mostly caused by blunt or
penetrating trauma to the thoracoabdominal region.
(9)
The occurrence of “spontaneous” diaphragmatic
rupture with herniation of abdominal structures is

uncommon.(2,10) Intercostal hernia is mostly associated
with factors leading to a sudden increase in abdominal
pressure, such as weight lifting, dancing, labor,
vomiting, and cough, the last being the most
common cause.(10,11)
Transdiaphragmatic intercostal hernia can be
acute or can progress over time (even years) to
be diagnosed.(9) It occurs because of rupture of
the diaphragm and intercostal muscles, which
is mostly associated with rib fracture. There are
two sites that are most susceptible: anteriorly, the
costochondral junction to the sternum, because of
lack of external intercostal muscles; and, posteriorly,
the rib vertebral angle, because of lack of internal
intercostal muscles.(9)
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Figure 3 - In A, posteroanterior chest radiograph demonstrating opacification at the base of the
right hemithorax, superiorly displacing the lung parenchyma (white arrow). Note the widening of the
eighth intercostal space and the presence of a structure with gas density, similar to an intestinal loop,
occupying the soft tissues of the adjacent chest wall (black arrow). In B, axial CT image of the chest,
where it is possible to observe the passage of epiploic fat into the base of the right hemithorax and
subcutaneous tissue of the chest wall (asterisk). Note the presence of a fracture of the ninth rib (white
arrow). In C, coronal T1-weighted non-fat-saturated magnetic resonance image demonstrating the
presence of a large amount of abdominal fat herniated into the base of the right hemithorax. Note the
discontinuity of the intercostal muscles (black arrow), through which the content herniates into the
subcutaneous tissue of the chest wall. In D, photograph showing the main surgical finding: a rent in
the anterolateral portion of the diaphragm.
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When intercostal hernia is related to attacks of
uncontrollable coughing, it is mostly associated
with rib fracture. The cough mechanism involves
the opposing forces of the abdominal muscles
and chest wall acting on the ribs, leading to
fractures and muscle tears.(1,2,9)
It presents clinically as reducible bulging of
the affected intercostal space.(9) Our three patients
reported the development of ecchymosis in the
thoracoabdominal region, with progressive bulging.
Chest radiograph can demonstrate opacification at
the affected lung base, with gas images suggestive
of intestinal loops, which extend into the chest
wall through the widened intercostal space. The
hernial content can be more accurately evaluated
by ultrasound, especially when it comes to solid
organs, such as the liver. However, this method
is not always able to define the hernial content,
particularly when the interposition of air-distended
loops obstructs the acoustic window, with CT
being superior in these cases.(9) To the best of
our knowledge, this is the first case report to
demonstrate the aspect of an transdiaphragmatic
intercostal hernia as seen by magnetic resonance.
Treatment in these cases is surgery, which involves
reducing the hernia, suturing the diaphragmatic
defect, and approximating the ribs. Because of
the possibility of recurrence, reinforcement with
a prosthetic mesh can be performed.
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