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ABSTRACT

We report the cases of two patients diagnosed with Morgagni hernia who
presented with nonspecific abdominal symptoms. Both underwent laparo-
scopic surgery that used a dual-sided mesh, polyvinylidene fluoride (PVDF;
Dynamesh IPOM®). The procedures were successful and both patients were
discharged with no complications. There was no recurrence in 18 months of
follow up.

Herein is the report of these cases and a literature review.
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INTRODUCTION

Impaired fusion or muscularization of the pleuroperitoneal mem-
brane located on the anterior side of the body will result in a trian-
gular defect between the sternum and right-side ribs. This defect is
called the foramen of Morgagni.

Omental or visceral herniation through the foramen of Morgagni is
more common in females and obese individuals'? The prevalence of
a Morgagni hernia is rare, comprising only 3%-4% of all diaphrag-
matic hernias.?

In symptomatic cases, chronic gastrointestinal (GI) symptoms oc-
cur such as pain and constipation due to intermittent partial obstruc-
tion of the colon. Complications such as intermittent gastric volvu-
lus, small intestine obstruction, incarceration and strangulation of the
hernia are rare.

Cardiopulmonary symptoms such as dyspnea and palpitations are
infrequent and occur less frequently than GI symptoms.'

One-third of Morgagni hernia cases are asymptomatic and may be
incidentally diagnosed during an evaluation for other diseases.!

Diagnosis of a Morgagni hernia is made on the basis of clinical and
imaging findings.

Laparoscopic surgical approach is based on the intraperitoneal
positioning of the mesh without the necessity for abdominal wall
separation* Until now, expanded polytetrafluoroethylene (e-PTFE)-




derived meshes, which have been used for lapa-
roscopic repair of hernias are the most common
meshes described in the literature.’

Dynamesh TPOM® is a new mesh structure
with large pores made of polyvinylidene fluoride
(PVDF), which contains a small amount of poly-
propylene located on the parietal side. PVDF Dy-
namesh [POM® is an inert mesh material which
does not adhere to abdominal structures.® In this
report, we have discussed two cases of Morgagni
hernia that were treated laparoscopically using a
PVDF-based dual-sided mesh.

CASE PRESENTATION

A 75-year-old woman with vague epigastric pain
from one year prior was admitted to the EmamK-
homeyni hospital. Her epigastric pain worsened
with large meals and was associated with nausea,
vomiting, and constipation. Symptoms were ex-
acerbated since one month prior to admission. No
sweating, palpitation, dyspnea, anorexia, early sati-
ety, weight loss, dysphagia, and odynophagia were
detected. The patient had a history of hypertension
and hyperlipidemia for which she was under treat-
ment with antihypertensive drugs and lipid lowering
agents. A chest X-ray (CXR) revealed the presence
of a hypodense mass in the proximity of the right
lung base. Consequently, thoracic CT scan was per-
formed. After complete clinical and imaging evalu-
ations, the patient was sent for surgical repair of
the Morgagni hernia. Preoperative risk assessments
that included an ECG, echocardiography, cardiolo-
gist consult, routine laboratory analyses, ABG, PFT,
and anesthesiologist consult were performed. She
had an Left Ventricular Ejection Fraction(LVEF) of
55% and mild Mitral Regurgitation(MR).

The second patient was an 80-year-old woman
who suffered from dyspnea at rest and orthopnea
since two weeks before admission that was associ-
ated with vomiting after heavy meals, generalized
vague abdominal pain, dysphagia, regurgitation,
epigastric fullness, constipation, sweating, and
cough. Clinical and diagnostic imaging that includ-
ed CXR and a spiral thoraco-abdominal CT scan
was indicative of a Morgagni hernia.
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For the laparoscopies, both patients were placed
in the supine position with their arms at their sides.
A Foley catheter was inserted under general anes-
thesia. CO2 insufflations were performed by Veress
needle. One, 10-mm trocar port was inserted above
the umbilicus and a camera (300 angulated optic)
was introduced into the abdominal cavity through
this port. After primary evaluation in both patients,
the Morgagni hernia was located and a segment of
transverse colon and omentum was seen in the her-
nia sac. After insertion of two 10-mm and 5-mm
trocar ports from the right and left upper abdomi-
nal quadrants (RUQ, LUQ), respectively, the co-
lon and omentum were reduced back into the ab-
dominal cavity. Subsequently, patients’ positions
were changed to perform a reverse Trendelenburg;
the anesthesiologist manually inflated the lungs to
ensure positive pressure in order to facilitate the
reduction of the sac contents. The hernia sac was
excised( Figure 1) and the falciform ligament was
divided by LigaSure. The size of the defect was 6 x
7 cm in the first patient and 5 x 6 cm in the second
patient.

Dual-sided mesh (15 x 20 ¢cm) was inserted into the
abdominal cavity through the 10 mm port in the LUQ.
Mesh was expanded over the defect( Figure 2 ) and fixed
to the anterior abdominal wall and edge of the diaphrag-
matic defect in the posterior part with spiral tacks (Prot-
ack®, Covidien, Mansfield, MA, USA)( Figure 3 ).

Application of spiral tacks at the diaphragm carries
the risk of life-threatening complications such as cardiac
tamponade.’

After removal of the trocars under direct visualization,
the fascia at the 10 mm trocar sites were closed and inci-
sions repaired. Patients were admitted to the SICU for
the first postoperative day and discharged 72 hours after
surgery. Both were discharged ambulatory and were on
soft diets.

There was no complication or recurrence during 18
months of follow up for either patient.

DISCUSSION

Morgagni, an Italian anatomist, in 1761 described a
hernia that was located through a defect in the diaphragm
just behind the sternum.® Morgagni hernia is a rare type
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Fig. 2: Expansion of Dual-sided mesh over the defec

Fig. 3: Tacking for fixation of mesh
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of diaphragmatic hernia in which herniation of the intra-
abdominal viscerae into the thorax through the foramen
of Morgagni (parasternal hiatus) leads to the formation of
a well-defined mass in the right costophrenic angle.?

Morgagni hernia should be treated, even when as-
ymptomatic. This hernia may cause complications such
as incarceration, strangulation and intestinal obstruction.
Consequently, all patients should undergo surgical repair
of the hernia, which is the ultimate.” Exceptions to sur-
gery include the elderly and asymptomatic patients who
do not tolerate open or laparoscopic repair due to severe
underlying diseases.

Different surgical approaches that include transab-
dominal, transthoracic and laparoscopic (minimal inva-
sive surgery) procedures have been described.

An open transabdominal approach (laparotomy by up-
per midline or paramedian or subcostal incision) is the
method of choice in patients with obstruction, incarcera-
tion, strangulation or perforation. Both sides can be eval-
uated by a midline incision.’ The transthoracic approach
provides an excellent view for repair of the hernia. Al-
though repair is simple through this procedure, however
evaluation of the other side is not possible.

Laparoscopic repair is a safe, effective procedure® and
has been mentioned as the gold standard and the initial
step for repair of a Morgagni hernia.’

Excellent bilateral view, less tissue damage, a short
hospital stay and rapid return to normal life are the stated
benefits of laparoscopic repair for Morgagni hernia.'® Pri-
mary repair is recommended with tension-free suturing
using 0-gauge nonabsorbable surgical fiber for smaller
defects (<3 cm) and a prosthesis for larger defects.’

Most surgeons recommend the use of a prosthesis to
repair a hernia defect, even in cases of small hernias.
Polypropylene mesh, expanded polytetrafluoroethylene
(e-PTFE), hydrophilic resorbable film, dual-sided e-PT-
FE, and new double-layer meshes are the typical prosthe-
ses that have been used.!" As the risk of adhesion to the
prosthesis is less for the dual-sided mesh, it is the pros-
thesis of choice.'?

Most patients described in the literature have been
treated with e-PTFE-derived meshes.’ The visceral side
is as smooth as possible and the parietal side is rough or
covered with polypropylene to induce strong adhesions
to the diaphragm and abdominal wall. Using meshes




made by polypropylene or polyester covered with an anti-
adhesion barrier on the visceral side represents another
approach.®!3

PVDF is an inert material that has long been used
as suture material. Its long-term stability is better than
that of polypropylene meshes.®!° It has been shown that
PVDF induces less inflammatory process at the cellular
level and lower amounts of fibrotic tissue compared to
e-PTFE and covered polypropylene meshes.**!° Its anti-
adhesive properties seem to be comparable to covered
polypropylene.

Importantly, meshes have a tendency to shrink. Shrink-
age has been found to be most pronounced in e-PTFE-
derived meshes, which lost about 50% of their original
size. PVDF-derived meshes lost only 19% of their origi-
nal size, which was in the same order of magnitude or
slightly better than covered polypropylene meshes.*%!4
Resistance against infection is another important proper-
ty of PVDF-based meshes.>® Consequently, experimental
data have clearly supported the successful use of PVDF-
based meshes for abdominal hernia repair.®

Morgagni hernia should be considered in the differen-
tial diagnosis of patients with chronic GI symptoms such
as vague abdominal pain or constipation, or in cases with
cardiopulmonary symptoms (dyspnea or palpitations).
Surgical repair is advised for all cases of Morgagni her-
nia. For this type of hernia, laparoscopy is considered to
be the procedure of choice.
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