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CASE REPORT

Soft right chest wall swelling simulating lipoma following motor
vehicle accident: transdiaphragmatic intercostal hernia.
A case report and review of literature
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Abstract

Introduction Intercostal herniation of abdominal contents
through a diaphragmatic defect is rare. We report a case of
transdiaphragmatic intercostal hernia secondary to blunt
trauma, initially misdiagnosed as lipoma, later confirmed
by CT scan.

Methods We present a case of a 77-year-old who was
involved in a motor vehicle accident and sustained a hand
fracture. Later that year his wife noticed an egg-shaped soft
swelling on his right chest wall. He was seen in the minor
operative clinic, and a lipoma excision was attempted when
it was found to be an intercostal hernia. Colon was seen in
the hernial pouch.

Results Anatomically, the chest wall is weak from the
costochondral junction to the sternum because of lack of
external intercostal muscle support, and from the costal
angle posteriorly to the vertebrae because of lack of internal
intercostal musculature. The integrity of the thoracic cage is
disrupted by tears of the intercostal musculature between
fractured ribs. This defect leads to separation of the ribs and
development of a potential weakened space for hernia. This
chest wall muscular weakness can occur anywhere and can
be more pronounced if it occurs at anatomically weakened
areas. In the presence of associated diaphragmatic rupture,
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there is herniation of abdominal viscera. The treatment
includes immediate surgical repair either by abdominal or
thoracoabdominal approach.

Conclusions A thorough physical examination may sug-
gest the diagnosis, but confirmation by chest radiograph,
CT scan, and sometimes by gastrointestinal contrast studies
is often helpful for preoperative planning. A high index of
suspicion for diaphragmatic injury or intercostal herniation
during the initial evaluation, coupled with chest and
abdominal diagnostic testing once the patient is stable, can
avert undue delay in diagnosis and catastrophe from incar-
ceration of a hernia.
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Blunt trauma

Introduction

Transdiaphragmatic intercostal hernias attributable to blunt
trauma have rarely been reported in the literature. The first
descriptions of traumatic diaphragmatic rupture (TDR) are
credited to Sennertus (1541) and Ambroise Paré (1579) [1].
A comprehensive review of medical literature was pub-
lished by Carter et al. in 1951 [2], Hood in 1971 [3], and
others later on [4, 5].

Chest wall intercostal hernias occur primarily as hernia-
tion of lung tissue with a positive cough impulse. Roland is
credited with reporting the first case of hernia of the lung in
1499 [6].

Intercostal herniation of abdominal contents through the
diaphragmatic defect is a very rare occurrence. Croce and
Mehta [7] first coined the term intercostopleuroperitoneal
hernia in a publication with a case report in 1979. Maurer
and Blades [6] had given an excellent description of four
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such cases 33 years earlier in 1946. Cole et al. [8] presented
a new case with the term transdiaphragmatic intercostal
hernia (TDIH).

We report a case of transdiaphragmatic intercostal hernia
secondary to blunt trauma from a head-on collision initially
misdiagnosed as lipoma, later confirmed by CT scan.

Case report

The patient is a 77-year-old man who was seen in the tho-
racic surgery clinic earlier this year for evaluation of his
right intercostal hernia. Early last year he was a passenger
in a motor vehicle that was involved in a head-on collision.
The patient sustained only fracture of his hand during the
accident. Later the patient’s wife noticed an “egg-shaped
lump” on his right chest wall. The patient noted progressive
enlargement of the soft lump over the year.

The past history was marked by obesity, diabetes melli-
tus, hypertension, hyperlipidemia, gout, vitamin B12 defi-
ciency, low testosterone, degenerative disk disease,
depression, chronic myofascial pain syndrome, peripheral
edema, prostatism, and urinary urgency. On admission his
physical examination was unremarkable. The patient, a
retired watch maker, was an elderly frail Asian male who
looked his age.

The patient was seen in the minor surgery clinic, and a
lipoma excision was attempted. It was found at that visit to
represent not a lipoma, but a hernia on the right chest wall.
Examination of the right lateral chest wall showed a reducible
defect, which appeared to be filled with bowel in its hernia
sac over the lower right chest in the area of the eighth,
ninth, and tenth ribs. A CT scan followed; the findings
confirmed the diagnosis.

Contrast-enhanced CT study of abdomen and pelvis

There was a focal upper abdominal wall defect in the lateral
aspect at about the seventh, eighth or ninth intercostal space
(Fig. 1). Opacified ascending colon was noted within the
hernia pouch (Fig. 2). The superior lateral aspect of the
gallbladder fundus was in close proximity to the ascending
colon. The partially opacified bowel loops were otherwise
unremarkable without evidence of an obstruction. Enhance-
ment of small bowel mesentery was unremarkable without
evidence of an ischemic change.

The liver, gallbladder, pancreas, spleen, and right adre-
nal gland were unremarkable. The bladder and distal ureters
were unremarkable. Interstitial prominence was noted in
the right anterior lung base with possible tiny lung nodule
in the subpleural space measuring about 3.0 mm in size. No
pleural effusion was noted.
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Fig. 1 Focal upper abdominal wall defect in the lateral aspect at about
the seventh, eighth or ninth intercostal space

Procedure in detail

The patient was taken to the operating theater and placed in
a lateral posture. The abdomen and right chest were
prepped and draped in standard sterile manner.

Through a supraumbilical incision, a Veress needle was
inserted and pneumoperitoneum established. A 45-degree
laparoscope was then advanced through a 5-mm port in the
midline. Three additional working ports were placed in a
subcostal location on the right. A 10-mm port was placed
most inferiorly toward the iliac fossa.

The right colon and omentum were found to leave the
peritoneal cavity proper through a sac in a defect over the
right lateral abdominal wall over the arch of the right costal



Hernia (2008) 12:539-543

541

Fig. 2 Opacified ascending colon was noted within the hernia pouch.
The superior lateral aspect of the gallbladder fundus was in close prox-
imity to the ascending colon

region. By traction on the contents and sharp dissection, the
colon and omentum were taken down from within the her-
nia sac. The defect, now visualized, was measured. A com-
posite Gore-Tex Marlex mesh material was then sized and
advanced into the peritoneal cavity through the right lower
10-mm port. The grasping suture in the central portion of
the patch was then passed through the skin in the mid-por-
tion of the defect to allow for placement of the patch onto
the abdominal wall. Using an autosuture tacking device, the
composite patch was secured to the abdominal wall sequen-
tially over its lateral edges.

Marcaine(0.25%) was infiltrated at the port sites. The port
sites were inspected for hemostasis. The pneumoperitoneum

was released and the ports removed. The skin was closed
with a #4-0 Biosyn subcuticular suture. An occlusive dress-
ing was applied. The patient was extubated and transferred
to the recovery room in stable condition.

Discussion

Transdiaphragmatic intercostal hernias resulting from blunt
trauma are rare, with few cases of this type reported in the
literature. In a review of world literature [9], only 11 pub-
lished cases were reported [6—14]. TDIH resulted after
penetrating trauma in six cases and direct blunt trauma in
three cases. The remaining three patients had chronic
obstructive pulmonary disease and a hernia that developed
after spontaneous rib fractures that were induced by violent
coughing episodes [7, 8, 10].

The time interval between the initial trauma and the
repair of the hernia varied greatly, from immediately after
the trauma to 36 years later. The average duration was
5 months. All of the patients were men, ranging in age from
19 to 73 years. TDR has been reported to occur more com-
monly on the left side. In two recent comprehensive
reviews of medical literature, the incidence of TDR was
68.5 to 77% on the left side [4, 5]. TDR is associated with a
high incidence of rib fractures [3, 15-19], with an overall
incidence of 47% (range 23-70%) [19]. In TDIH, associ-
ated rib fractures were reported more frequently [10 of 12
cases (83%)]. The ninth and tenth ribs were the most com-
monly fractured. TDIH developed in the ninth interspace in
75% of the cases (9 of 12).

Hruska et al. [14] reported a case of TDIH where bowel
herniated between fractured seventh and eigthth ribs [19].
Immediate surgery revealed disruption of intercostal muscu-
lature from the posterior axillary line to the costochondral
junction of the seventh and eighth ribs. Although rib frac-
tures may be associated with diaphragmatic rupture, con-
comitant disruption of intercostal musculature is rarely seen.
Intercostal pulmonary hernia commonly involves the antero-
lateral midthoracic cage; however, it can occur anywhere.

Anatomically, the chest wall is weak from the costo-
chondral junction to the sternum because of lack of external
intercostal muscle support, and from the costal angle poste-
riorly to the vertebrae because of lack of internal intercostal
musculature [20]. The integrity of the thoracic cage is dis-
rupted by tears of the intercostal musculature between frac-
tured ribs. This defect leads to separation of the ribs and
development of a potential weakened space for hernia [10].
This chest wall muscular weakness can occur anywhere and
can be more pronounced if it occurs at anatomically weak-
ened areas. This weakness can lead to development of inter-
costal herniation of the lung. However, in the presence of
associated diaphragmatic rupture, there is herniation of

@ Springer



542

Hernia (2008) 12:539-543

abdominal viscera (TDIH) [19]. The forces of violent
coughing can tear the intercostal muscles and even fracture
the osteoporotic ribs in debilitated patients [21].

The delayed presentation of intercostal hernia results
from progressive strain and stretching on the damaged
intercostal musculature on resumption of physical activity
and rehabilitation [12]. At the same time, there is further
enlargement of associated diaphragmatic tears with larger
herniation of intra-abdominal viscera. The dynamics of
physical activity, respiration, coughing or straining, and the
peritoneal pleural pressure gradient lead to gradual enlarge-
ment of the intercostal hernia, typically with a delayed pre-
sentation. The diaphragm also can become severed from its
attachment to the ribs, especially if it is damaged or frac-
tured with subsequent hernia [12]. TDIH presents months
to years after the initial traumatic insult. Positive pressure
ventilation in a seriously injured patient may initially delay
herniation through the diaphragmatic defect. The omentum
or adjoining viscus (liver on the right side) may plug a
small rent. Diaphragmatic ruptures progressively enlarge
over time with symptomatic hernia, as noted in this report.

The diagnosis of TDIH resulting from blunt trauma may
be easier than diagnosing blunt diaphragmatic rupture
alone. The diagnosis of diaphragmatic rupture is delayed in
5-35% of cases, with delays from several days to 48 years
reported [17, 21]. All authors agree that a high index of sus-
picion is essential during initial evaluation of the patient
with blunt thoracoabdominal trauma to avoid overlooking
diaphragmatic injury, because the signs on physical exami-
nation can be subtle. Intercostal hernias, on the other hand,
are usually more obvious and should be suspected in any
patient who has a reducible thoracic wall mass.

Clinically, all patients with TDIH presented with a
reducible palpable soft tissue lump in the lower chest wall
with a positive cough impulse. By positioning the patient
on his or her contralateral side, a defect is usually visible as
a large furrowed defect between the ribs [10]. An increase
in swelling on inspiration and a decrease in the size of the
hernia on expiration suggest TDIH. In contrast, a paradoxi-
cal change in size of the hernia occurs in pulmonary inter-
costal hernia [19]. A pulmonary hernia increases on
expiration and decreases on inspiration.

Physical examination, chest radiograph, and CT scan
studies are diagnostic of TDIH [18]. Clinical findings and
chest radiograph were not diagnostic initially in the present
case report.

The treatment of transdiaphragmatic intercostal hernias
resulting from acute blunt trauma should include immediate
surgical repair. An abdominal approach is favored by some
authors because of the large number of associated intra-
abdominal injuries [22, 23]. In a case in which diagnosis
was delayed for 3 months as in this present one, surgeons
often used a thoracoabdominal incision and repaired the
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costal margin first to stabilize the chest wall and remove
tension from the diaphragmatic margins [12]. In the
absence of any concomitant abdominal injuries, this would
be a favorable approach. There are some proponents of ini-
tial thoracotomy for right-sided diaphragmatic ruptures
because of the difficulty of most right-sided repairs when
approached from the abdomen, and in the absence of
abdominal injury this would be appropriate. Most authors
recommend evaluation of each patient individually to deter-
mine which approach is most suitable based on the extent
of associated injuries. In the setting of delayed diagnosis,
repair will usually require an initial thoracotomy to facili-
tate the takedown of adhesions and direct irrigation of the
thorax if visceral rupture has occurred [17, 24].

Conclusion

Transdiaphragmatic intercostal hernias are rarely reported in
the literature. A thorough physical examination may suggest
the diagnosis, but confirmation by chest radiograph, CT scan,
and sometimes by gastrointestinal contrast studies is often
helpful for preoperative planning. A high index of suspicion
for diaphragmatic injury or intercostal herniation during the
initial evaluation, coupled with chest and abdominal diag-
nostic testing once the patient is stable, can avert undue delay
in diagnosis and catastrophe from incarceration of a hernia.
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