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SUMMARY – We report on three cases of diaphragmatic (Morgagni) hernia with different
clinical presentation. It is important to consider the possibility of this rare but potentially very dangerous condition in patients with respiratory problems and pain in the upper abdomen. Before laparoscopy, two different approaches were used in diaphragmatic hernia operations (abdominal and thoracic
approach). Laparoscopy has brought significant changes in the treatment of diaphragmatic hernia. It
is important to stress that laparoscopic diaphragmatic surgical therapy uses stronger mesh than the
mesh used to repair an inguinal hernia.
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Introduction
Because of its location diaphragm can be considered as abdominal roof. Natural diaphragm orifices
(aortal, esophageal, inferior vena cava) provide communication between abdominal and thoracic cavities.
The diaphragm structure, consisting of costal, sternal,
lumbar and membrane portions, can contribute to hernia development.
Diaphragmatic hernias are less common abdominal hernias. They can be acquired (posttraumatic) and
congenital. Congenital defects of the diaphragm are
Bodalek hernia, Morgagni hernia, central tendo defect,
and diaphragmatic eventration1-3. Morgagni hernia accounts for only 2%-3% of all diaphragmatic hernias4.
Morgagni hernia was first described by Giovanni
Battista Morgagni in 1769 while he was performing
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autopsy on a patient who died from head injuries5. The
reason for the occurrence of this type of diaphragmatic hernia is congenital defect of the diaphragm between its sternal and costal parts. Right-sided Morgagni hernia (95%) is most common, left-sided Morgagni hernia is significantly less likely, and there are
only few cases of bilateral Morgagni hernia6,7.
There are few review studies about diaphragmatic
hernias. Horton et al.6 found 128 papers between 1951
and 2008 reporting on 298 patients with diaphragmatic hernias. Of these, 72% of patients had symptoms that pointed to diaphragmatic hernia. Pulmonary
complications were the most common symptom in
36% of patients. In the past, the incidence of Morgagni hernia was higher in young male patients than in
female patients. The majority of Morgagni hernias
were treated by thoracic approach (49%). Sixty-two
percent of patients with Morgagni hernia are women
with average age of 53 years. The average age of male
patients is 50 years6. Most Morgagni hernias are diagnosed too late, as they are asymptomatic or present
nonspecific respiratory or digestive symptoms.
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Fig. 1. Multi-slice computed tomography finding
of Morgagni hernia, liposarcoma suspected.
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Fig. 2. Omentum in hernial sac.

The first laparoscopic Morgagni hernia therapy was
performed in 1992, and since then it has become standard therapy for Morgagni hernia. Surgeons usually
use a mesh to close diaphragmatic gap (64%) without
hernial sac reduction (69%)6,8-11. Laparoscopic approach has fewer complications (5%) and significantly
shorter hospital stay (3 days).
We report on laparoscopic treatment of Morgagni
hernia in three patients.

Case Report 1
A 71-year-old male patient was admitted to our
hospital due to pain in the right chest. Medical examination, laboratory findings, chest x-ray and multi-slice
computed tomography (MSCT) of the thorax and abdomen were performed. MSCT indicated right chest
tumor formation (liposarcoma suspected) (Fig. 1).
Abdominal surgeon suspected diaphragmatic hernia and laparoscopic exploration was proposed to the
patient. After laparoscope introduction into the abdominal cavity, a defect of the right side of the diaphragm was noticed. Omentum had slipped into the
right side of the chest through diaphragmatic defect
(the reason why MSCT finding was suggestive of liposarcoma) (Fig 2). Omentum was gently released and
pulled back to the abdominal cavity. Hernial sac was
released and diaphragmatic defect was exposed. The
mesh (Proceed Surgical Mesh PCDN1, Ethicon, Cincinnati, USA) was measured, adapted, placed on the
Acta Clin Croat, Vol. 56, No. 2, 2017

Fig. 3. A: diaphragm defect; B: hernial sac preparation;
C: mesh insertion; D: hernial sac covering the mesh.
diaphragmatic defect and fixed by staples and sutures.
The operation and postoperative period were free from
complications (Fig. 3 A-D).

Case Report 2
A 61-year-old woman was admitted to our emergency department with abdominal pain accompanied
by nausea and vomiting persisting for 4 days. Clinical
examination, routine laboratory testing, and abdominal
and chest x-ray were performed. Radiologic finding
showed unspecified changes in the right chest. On pro319
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Fig. 4. A: Chest x-ray showing unspecific changes
of the right chest; B: profile chest x-ray showing tumor
formation in the right chest, of unknown etiology;
C and D: chest and abdominal multi-slice computed
tomography showing Morgagni hernia.
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Fig. 6. A and B: Chest x-ray two weeks after the surgery
showing cystic, oval formation in the right chest with
liquid content; C and D: chest x-ray two months after
the surgery, complete right lung re-expansion.

Fig. 7. Multi-slice computed tomography finding
of Morgagni hernia.

Fig. 5. A: Contents of the sac (omentum, transverse colon
and then the stomach) were released into the abdominal
cavity; B: releasing the stomach into the abdominal
cavity; C: hernial sac resection; D: mesh application
and fixation.
file chest x-ray, a tumor formation of unknown etiology
in the right chest was suspected (Fig. 4 A-B). The patient stayed at gastroenterology department for addi320

tional diagnostic work-up. Nasogastric tube was placed
and parenteral therapy administered. Laboratory findings were within the normal range. Two attempts of
gastroscopy failed. Thoracic and abdominal MSCT
showed Morgagni hernia with right chest ‘tumor’ consisting of transverse colon, omentum and a greater part
of the stomach (Fig. 4 C, D). A surgeon was consulted
who proposed laparoscopic treatment. After laparoscope insertion, Morgagni hernia was confirmed. The
contents of the hernia sac consisted of the omentum,
transverse colon and strangulated larger part of the
Acta Clin Croat, Vol. 56, No. 2, 2017
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amination was performed after 2 months. Chest x-ray
showed complete right lung re-expansion (Fig. 6 C,
D). Laboratory parameters were normal, and so was
abdominal and chest clinical status.

Case Report 3

Fig. 8. Morgagni hernia with the content.

Fig. 9. Diaphragm gap of Morgagni hernia and mesh
fixation.
stomach (Fig. 5A). The hernial sac and larger lipoma
where resected and removed using the endobag. The
size of the diaphragmatic defect was measured and the
mesh (Proceed Surgical Mesh PCDN1, Ethicon, Cincinnati, USA) was placed covering defect edges by 2-3
cm. The mesh was fixed by staples (Fig. 5 B-D)
The operative procedure and postoperative period
were without complications. Oral intake was initiated
on postoperative day 2. On postoperative day 4, followup MSCT was performed showing sustained diaphragmatic line and abdominal cavity stomach position. The
patient was discharged from the hospital for home care
in good general condition on postoperative day 5.
The first follow up appointment was at two weeks
after the surgery. The patient felt well and had no complaints. Laboratory parameters and chest x-ray were
performed; x-ray findings showed a cystic, oval formation with liquid content in the right chest (Fig. 6 A, B).
The patient was observed for another 2 weeks without
cyst evacuation. She felt well and had normal abdominal clinical finding. Follow up chest x-ray was identical
to previous finding. Thoracic surgeon suggested further follow up of the patient without intervention. As
the patient clinical finding was normal, follow up exActa Clin Croat, Vol. 56, No. 2, 2017

A 76-year-old female patient was admitted to abdominal surgery department with MSCT finding of
Morgagni hernia and respiratory insufficiency (Fig. 7).
She had been treated for bronchitis, gastroesophageal
reflux disease (GERD) and respiratory insufficiency
for 10 years before Morgagni hernia was found. Laparoscopic exploration was performed and Morgagni
hernia confirmed. The stomach, transverse colon, large
omentum and 30 cm of small intestine were found in
hernia sac (Fig. 8). Hernia sac was dissected and reduced. Composite mesh was used to close diaphragmatic gap (Fig. 9). The postoperative period was unremarkable. Respiratory insufficiency was reduced. Follow up examination at one month of the procedure
showed better respiratory status, less GERD symptoms, without hernia recurrence on chest x-ray.

Discussion
The pathophysiology of Morgagni hernia is not
quite clear. Investigations suggest that these hernias
can be acquired through congenital defects in the diaphragm (Larrey’s space)6,12. The sequence of events implies herniation of abdominal organs through the existing diaphragmatic gap. Symptomatic Morgagni
hernia cases in adults are rare and mostly described as
respiratory problems or unclear abdominal pain13-16.
Hernial content may be omentum, small and large intestine, or stomach6. The x-ray and ultrasound have
proved to be useful in assessing diaphragmatic hernias,
but computed tomography enables highest accuracy
for correct diagnosis. It allows accurate assessment of
anatomic relationships of organs in hernial sac and
diaphragmatic gap17-20. Laparoscopic approach for
solving Morgagni hernia is reasonable and better than
classic abdominal or thoracic approach20-26.
In conclusion, our results show that laparoscopic
treatment of diaphragmatic hernias using appropriate
materials (Proceed Surgical Mesh pCDNA 1, Ethicon, Cincinnati, USA) is a successful and useful method with all advantages of minimal invasive surgery.
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Sažetak
LAPAROSKOPSKI PRISTUP U LIJEČENJU MORGAGNIJEVE HERNIJE: TRI PRIKAZA SLUČAJA
I. Soldo, I. Baća, M. Sever, I. Zoričić, M. Grbavac, R. Troskot Perić, Z. Čala, M. Karaman Ilić, A. Soldo i B. Bakula
Prikazuju se tri bolesnika s dijafragmalnom, Morgagnijevom hernijom, ali s različitim kliničkim slikama. Važno je
posumnjati na ovu rijetku, ali potencijalno vrlo opasnu bolest kod bolesnika s respiracijskim problemima i bolovima u
gornjem dijelu trbuha. Prije uvođenja laparoskopije postojala su dva otvorena pristupa liječenju dijafragmalnih hernija, abdominalni i torakalni. Laparoskopija je donijela znatne promjene u liječenju dijafragmalne kile. Treba naglasiti da se u
laparoskopskom pristupu koriste čvršće mrežice za pokrivanje kilnog otvora nego za preponske kile.
Ključne riječi: Hernija, dijafragmalna; Hernije, dijafragmalne, prirođene; Laparoskopija – metode
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