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SUMMARY
A 22-year-old man presented to a rural hospital in
Australia with right-sided pleuritic chest pain, right
shoulder pain and dyspnoea. The patient had been
receiving chronic asthma therapy without improvement.
CT of the chest was performed after an abnormal X-ray,
incidentally revealing one of the largest documented
right-sided diaphragmatic hernias, with left lung
compression due to mediastinal shift. The patient was
definitively managed with thoracotomy alone. The
contents of the hernia sac included colon and multiple
loops of small bowel with a 10 cm neck. Definitive
treatment was achieved with significant reduction in
hernia size and formation of a neo-diaphragm with
composite mesh. The postoperative period was
complicated only by a wound infection. Two weeks after
discharge the patient remained clinically well. Repeat
chest X-ray showed no recurrence of the hernia.
Congenital diaphragmatic hernias should be considered
in patients with ongoing respiratory symptoms.
Thoracotomy provides a safe approach.

BACKGROUND
In this case report, we present a 20-year-old man
with one of the largest documented congenital
right-sided diaphragmatic hernias, along with a
detailed literature review. Diaphragmatic hernias
can be divided into congenital and acquired.
Congenital diaphragmatic hernias are commoner in
neonates, infants and children but are rare in
adults. Acquired diaphragmatic hernias include
hiatal, iatrogenic and traumatic.

CASE PRESENTATION
A 20-year-old man presented to a rural hospital in
Victoria, Australia, with right-sided pleuritic chest
pain, right sided shoulder pain and shortness of
breath. He reported these symptoms intermittently
for approximately 2 weeks which worsened in the
supine position and resolved at times with paraceta-
mol. Vital signs are represented in table 1.
His past medical history included exercise

induced asthma as a child for which he was pre-
scribed inhaler therapy but no longer used rou-
tinely. The asthma diagnosis appeared to have been
unchallenged since diagnosis. The patient had not
been admitted to hospital before presentation, and
it appeared that he only saw his local general prac-
titioner. There was no prior radiological investiga-
tions or formal spirometry assessments. There was
no significant family history. The patient lived at
home with his parents. On examination there were

no air sounds in the right side of his chest.
The patient weighed 122 kg and was 171 cm tall.
The patient’s blood tests were unremarkable.

His initial investigations also included a chest
X-ray showing a large right-sided pleural collec-
tion with evidence of gas occupying virtually
the entire right hemithorax with associated dis-
placement of the great vessels and the heart
(figure 1).
This was followed-up with CTof the chest which

showed a very large right-sided diaphragmatic
hernia, left-sided mediastinal shift and compression
of the left lung (figure 2).
The hernia was noted to contain multiple loops

of small and large bowel, the neck of the hernia
measuring >8 cm. The patient’s liver and kidney
displaced inferiorly into the left of the midline. On
further questioning the patient denied any history
of trauma whatsoever.
The patient was diagnosed with a massive con-

genital right-sided diaphragmatic hernia and
referred promptly to the Upper Gastrointestinal
Unit and Cardiothoracic Unit, University
Hospital, Geelong. The patient was managed in
the emergency department of the rural hospital
with analgesia and antibiotics. The patient’s symp-
toms improved and he was subsequently
discharged.
Over a 4 week period from the initial referral,

the patient was seen by an upper gastrointestinal
surgeon and a cardiothoracic surgeon with referrals
for preoperative investigations (table 2). At this
time, the patient’s chest pain remained responsive
to the analgesia prescribed and no further fevers
were reported. The patient was commenced on a 2
week regimen of Optifast with the aim of losing at
least 6 kg in weight.
The patient provided informed consent for lap-

aroscopic and/or open abdominal approach with
video assisted thoracoscopy and/or open thoracot-
omy for management of the diaphragmatic hernia.
The patient’s mother and patient were both
present, with the patient agreeing to proceed to
operation understanding the risks.

Table 1 Vital signs on presentation to hospital

Vital signs

Blood pressure (mm Hg) 141/81

Heart rate (bpm) 122 in sinus rhythm
Temperature (°C) 37.8
Oxygen saturations at room air (%) 95
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INVESTIGATIONS
Chest X-ray
Chest CT
Spirometry
Transthoracic echocardiogram

TREATMENT
The operation was carried out at the University Hospital,
Geelong. The initial attempt was via an abdominal laparoscopic
approach, potentially avoiding thoracotomy. This revealed a
rotated liver to 90° on its transverse plane with a herniated gall-
bladder. The hernia sac was found to be densely adhered to the
diaphragmatic pleura, which were excised together with the sac.
The contents of the hernia included colon and multiple loops of
small bowel along with its mesentery. Reduction of the hernia
contents was unsuccessful despite multiple attempts.
Laparoscopy was abandoned at this point and a right fifth inter-
space thoracotomy was performed to approach the hernia from
above.

The hernia neck was better visualised and estimated to be at
least 10 cm through the central tendon of the diaphragm.
A sterile plastic bag was utilised to recreate an artificial hernia
sac to enclose the small and large bowel in an attempt to reduce

them. Despite multiple attempts, the plastic bag was discarded
with the herniated contents not fully reducible much beyond
50%. The right upper lobe lung was fully expanded at this stage
and occupied only half of the right hemithorax. As expected,
the middle and lower right lobes were hypoplastic.

Two Parietex composite meshes were parachuted down to
create a neo-diaphragm overlying the remaining herniated con-
tents as a single piece was not large enough to enclose the con-
tents (figure 3). A 20×25 cm mesh was attached to the anterior
and medial aspects of the hernia neck with multiple interrupted
nylon stitches. A mesh to mesh seam was formed with a second
20×30 cm mesh using a double breasted nylon continuous
stitch. The second mesh was fixed laterally using extracorporeal
nylon stitches around the right eight rib, posteriorly to the pre-
vertebral fascia and diaphragm, and anteriorly to the diaphragm,
chest wall and the hernia.

OUTCOME AND FOLLOW-UP
The patient remained in hospital for 17 days. The patient had a
fever 14 days postoperatively with a suspicion of a wound site
infection. A wound swab performed 2 weeks postoperatively
showed Staphylococcus aureus resistant only to penicillin and
erythromycin. After 48 hours of intravenous antibiotics, the

Figure 1 Radiograph of (A) lateral
film and (B) PA erect plain film
showing a large defect in the right
hemithorax with associated areas of
gas (arrows).

Figure 2 Multiple detector CT shows
(A) defect in the diaphragm with a
hernial neck (arrows) measuring 8 cm.
(B) Posterior defect (arrow) in the right
hemidiaphragm. (C, D) Coronal
reconstructions show the extent of
visceral organ entrapment in the
hernial sac with associated
displacement of the heart and great
vessels.
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patient was de-escalated to oral cephalexin. Post-discharge
review at 2 weeks showed the wound to be healing very well. A
repeat chest X-ray showed that the right upper lobe was still
well ventilated and inflated. The right middle and lower lobes
showed no further expansion.

DISCUSSION
Congenital diaphragmatic hernias (CDHs) in adults can present
a challenge to clinicians, and early recognition and operative
care are essential. The literature contains a limited number of
reported cases over the past century in adults. Bingham’s case
series of CDHs grouped these into three types: retrosternal,
posterolateral and extensive defects, involving most of a hemi-
diaphragm,.1 Posterolateral hernias, known as Bochdalek
hernias, are the most common with incidence rates of 0.02–
0.03% and with a female predominance among symptomatic
patients.2–4 The overall reported incidence of asymptomatic
Bochdalek hernia in adults is 0.17–6%.5 6

CDHs occur due to failure of fusion between the septum
transversum and the pleuroperitoneal folds of the developing
diaphragm by the eighth week of gestation. Severe respiratory
and circulatory distress in neonates and young children is a
common feature in CDHs,.7 8 It is very uncommon for these to
present in adulthood, and particularly on the right side (15% vs
85% on the left side).9–11 A classification system based on time
of diaphragmatic herniation in life and respiratory development
has been proposed.12 Adults tend to present with vague symp-
toms, including recurrent chronic abdominal pain, nausea/
vomiting, constipation, chest pain or shortness of breath.4 13–17

Additional morbidity can include reduced exercise capacity with
chronic lung disease, reduced intra-abdominal space complicating

future surgery, stunted psychomotor development, stunted
growth, nutritional disorders and gastro-oesophageal reflux
disease. More serious acute adult presentations of incarceration,
volvulus or ischaemia of herniated contents (eg, small or large
bowel, stomach) can be a consequence of missed diagnosis.17–20

In our patient, there was left-sided mediastinal shift with left
lung compression which, if not operated on, could have
progressed.

Clinical examination findings in adult patients may be largely
non-specific but lack of air entry to a hemithorax should
warrant concern and further review. Initial investigations may
include blood tests and a plain chest X-ray. Large hernias can
impress on the mediastinum causing shift, lymphatic obstruction
causing pleural effusion, pulmonary hypoplasia, pulmonary
hypertension, consequential changes in heart function and even
compression of the contralateral lung,.17 Associated with this
can be other congenital diseases, such as CHARGE syndrome or
Goldenhar syndrome,.21 22

Multiple detector CT has been shown to be most effective
not only in characterising the diaphragmatic defect but also in
planning surgical intervention and repair. CT can also rule out
other differentials, such as mediastinal masses, bronchogenic
cysts and other congenital malformations of the lung paren-
chyma.23 24 Our patient also underwent further diagnostic
investigations to evaluate heart and lung function.

Management of CDH is exclusively surgical.7 8 23 Indications
for surgery in adults can be elective or urgent, guided by the pre-
senting features: acute gastrointestinal symptoms versus chronic
abdominal pain or dyspnoea. Elective cases carry approximately
3% mortality whereas in emergencies it can be as high as 32%.25

This can be achieved by laparoscopy, laparotomy, video assisted
thoracic surgery (VATS) or thoracotomy but the first approach is
debated within the literature.3 7 10 15 19 24 26–39 Combined thor-
acic and abdominal approaches have also been reported.
Laparotomy is favoured within the literature, ideal in patients
presenting with an acute abdomen related to diaphragmatic
hernias.9 40–42 Case reports in the literature of smaller diaphrag-
matic hernia repairs have shown success only with the laparo-
scopic abdominal approach.3 26 The abdominal approach allows
perioperative assessment of viscera post reduction and addresses
viscera malrotation.

In our case, the first abdominal laparoscopic approach was
not successful. The hernia sac could not be excised and the her-
niated contents could not be reduced satisfactorily. Even with
thoracotomy we found difficulty in physically fully reducing the
herniated contents safely, possibly due to chronically reduced
intra-abdominal space. Nevertheless, thoracotomy seems to be
the favoured approach, particularly in elective cases with larger
and complex diaphragmatic hernias.15 19 24 Thoracotomy offers
a better chance of reducing the hernia by separation from
intrathoracic adhesions and direct assessment for compromised
viscera before reduction.9

There are also numerous cases in the literature describing the
primary VATS approach, especially in adults.4 15 41 43–46 Earliest
published reports with VATS in children for diaphragmatic
hernia repair date back to 1995 but very few exist for the adult
population.47–49 A multicentre study assessing VATS and laparo-
scopic management for CDH revealed an overall success rate of
67%.50 The benefit of a minimally invasive approach is poten-
tially reduced hospital admission time, overall faster recovery
and morbidity.3 27 39 44 51 An obvious point for VATS in dia-
phragmatic hernia repair is the learning curve that must be over-
come.45 52 An increased risk of hypercapnia and acidosis in
VATS due to carbon dioxide insufflation is observed in neonates

Table 2 Preoperative investigations

Predicted Actual Per cent predicted (%)

Spirometry
FEV1 (Litres) 4.36 1.40 32
FVC (Litres) 5.18 1.65 31
FEV1/FVC (%) 84 85 100
Transthoracic echocardiogram
Normal appearing left ventricular function and structurally normal tri-leaflet aortic
valve

FEV1, forced expiratory volume in 1 s; FVC, forced vital capacity.

Figure 3 Fully expanded right upper lobe, and on the underside, the
hypoplastic middle lobe can be visualised.
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and infants.53 54 Overall recurrence is significantly higher in
primary VATS repairs.45 51 55 56 However, in the neonatal sub-
group, it is suggested with improving technique, primary VATS
repair is showing a decrease in recurrence rates.56

In the short term, severe complications can include visceral
injury, abdominal compartment syndrome and severe infection.
It is difficult to comment on long term surgical outcomes as
they are not known in the adult subgroup. CDHs can present a
challenge in adult patients. Clinicians should consider the possi-
bility of undiagnosed diaphragmatic hernias in patients with per-
sistent upper abdominal pain, lack of air entry on chest
examination and postprandial dyspnoea. Surgical treatment is an
option but preoperative planning is necessary where feasible.

Learning points

▸ Congenital diaphragmatic hernias must be kept as a
differential diagnosis, particularly in failed long term therapy
for respiratory disease in adults.

▸ Early surgical referral is necessary for best care for the
patient.

▸ Large diaphragmatic hernias may not be completely
reducible, and thoracotomy provides easier access in
applying mesh to form a neo-diaphragm.
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