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Abstract: Peritoneopericardial diaphragmatic hernia is a rare entity involving herniation of abdominal

viscera through the diaphragm into the pericardial sac. It is most often seen after blunt abdominal trauma,

but can occur following any trans-diaphragmatic intervention. We report on a 56-year-old female with

peritoneopericardial diaphragmatic hernia secondary to a convergent procedure for the treatment of atrial

fibrillation, who underwent a laparoscopic repair. An anterior abdominal wall laparoscopic approach was

employed. Transverse colon and greater omentum were within the hernia sac. The defect measuring 3 cm x 3 cm

was repaired using a composite hernia mesh. The total operative time was 78 minutes. No intra-operative

and no post-operative complications were observed. Patient remained asymptomatic at a 6-month follow-up.

Laparoscopic mesh repair of peritoneopericardial diaphragmatic hernia is safe, feasible and is the procedure

of choice for treating these complex hernias.
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Introduction

Peritoneopericardial diaphragmatic hernia was first
described in the literature by French surgeons in 1903 (1).
Since then, over 80 cases have been reported in the English
literature. Diaphragmatic hernia has two primary etiologies:
congenital and traumatic (2). The minority of cases are due
to congenital etiology (3,4).

In congenital diaphragmatic hernia, the theorized
dysfunction results from developmental failure of the
pleuroperitoneal canals to close during the 8" and 10"
week of gestation (4). The embryologic dysfunction is
theorized to be due to irregular development of the ventral
mesoderm, which develops into the lower sternum, antero-
medial portion of the diaphragm, and diaphragmatic
portion of the pericardium. Most patients with congenital
diaphragmatic hernia present early in life due to pulmonary
hypoplasia as a secondary process to the hernia (5).

Most peritoneopericardial diaphragmatic hernias are
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due to high velocity blunt trauma to the abdomen or the
chest with motor vehicle accidents being the most common
mechanism of injury. Diaphragmatic hernia secondary
to blunt trauma could present early in the course of the
injury or have delayed presentation. Peritoneopericardial
diaphragmatic hernia arising from penetrating injury has
also been described, but is less common (2).

Tatrogenic causes of peritoneopericardial diaphragmatic
hernia have been described following various surgical procedures
within both the thoracic and abdominal cavity (3). One well
documented example is due to placement of a mediastinal
drain through the peritoneum following a coronary
artery bypass grafting (CABG) procedure (6,7). Other
examples include hernia following laparoscopic procedures
such as liver transplant, cholecystectomy, hepatectomy,
splenectomy, and gastrectomy (3).

In our case, peritoneopericardial diaphragmatic hernia
was a complication of a convergent procedure for the
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Figure 1 Axial image of thorax depicting hernia of omentum and

transverse colon.

Figure 3 Intraoperative image of mesh placement.

treatment of atrial fibrillation. The convergent procedure is
a hybrid surgical and electrophysiological intervention for
atrial fibrillation where epicardial and endocardial ablation
is performed concurrently (8). The surgical approach
utilizes a 10-15 mm cannula via a 3 cm subxiphoid incision

to access the pericardium. The abdomen is first entered
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and inflated with CO,, and then an incision is created
through the central tendon of the diaphragm, above the
left lobe of the liver to gain access for ablation. A probe
is then inserted through the diaphragmatic pericardial
defect. Using radio frequency, the surface accessory
conduction pathways are ablated. Following completion
of the transabdominal component, the probe is removed
and the abdomen is desufflated without primary closure of
the diaphragmatic defect (8). To date, this is the first case
of peritoneopericardial diaphragmatic hernia following a
convergent procedure.

Case presentation

We report on a case of a 56-year-old female with
significant surgical history of convergent procedure
for treatment of atrial fibrillation 9 months prior, who
presented to the emergency room with shortness of
breath. The chest computed tomography scan showed
the greater omentum and portions of the transverse
colon extending from the abdomen into the pericardium
through a peritoneopericardial diaphragmatic hernia
(Figure 1). Elective laparoscopic repair of the hernia
was performed. The hernia contents were reduced after
minimal lysis of adhesions. A very well circumscribed
3 cm x 3 cm diaphragmatic defect was identified (Figure 2).
The defect was repaired using a 7 cm x 7 cm GORE
DUALMESH (WL Gore & Assoc, Flagstaff, AZ). An
Endo Stitch (Covidien, New Haven, CT) was used to
run a 0 ETHIBOND (Ethicon, Somerville, NJ) suture
circumferentially around the defect (Figure 3). The Mesh
was then fenestrated to avoid a postoperative pericardial
effusion. The total operative time was 78 minutes. The
patient was discharged uneventfully on postoperative day 2.
At 2-week and 6-month follow up, the patient remained
asymptomatic.

Discussion

Peritoneopericardial diaphragmatic hernia is a rare hernia
seen most commonly secondary to blunt trauma to the
abdomen or the chest (2). The etiology of our patient’s
hernia was due to the insertion of a 15 mm cannula in the
pericardial portion of the diaphragm for cardiac ablation in
the treatment of atrial fibrillation.

The typical presenting symptoms in patients with
peritoneopericardial diaphragmatic hernia include chest
or abdominal pain, obstructive symptoms due to bowel
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herniation and incarceration, cardiac tamponade, or
fatigue (3). Our patient presented with shortness of breath
secondary to mass effect on the heart and lungs produced
by the abdominal contents within the thoracic cavity.

Diagnosis of peritoneopericardial diaphragmatic
hernia can often be difficult. In a review of 82 cases of
peritoneopericardial diaphragmatic hernia due to trauma,
37 patients (48%) were diagnosed immediately during the
acute phase, and 37 patients (48%) had delayed diagnosis
with the interval being 23 days to 23 years after trauma (2).
This illustrates the importance of close observation in a
patient status post blunt abdominal trauma. In contrast to
trauma, the presentation of congenital diaphragmatic hernia
is usually soon after birth due to the sequelae of pulmonary
hypoplasia in utero (4).

In respect to diagnosis, chest radiographic imaging may
show an air fluid level in the anterior mediastinum. The
gold standard in diagnosis is computerized tomography of
the chest, which will reveal herniation of intra-abdominal
structures into the pericardial space. Echocardiography
allows further visualization of herniated viscera in the
pericardium, as well as functional imagining of the heart.
However, most peritoneopericardial diaphragmatic hernias
were diagnosed intraoperatively during lifesaving surgery in
treatment of blunt trauma (2).

The repairs of peritoneopericardial diaphragmatic
hernia were traditionally preformed with an open surgical
technique, but there are reports of four cases of laparoscopic
repair. The hernias in these reports were secondary to
blunt trauma, penetrating trauma, and congenital etiology.
In all cases but one, the presentation was late onset with
interval of 2 months to 36 years (9-12). Our case is the first
documented laparoscopic repair of a peritoneopericardial
diaphragmatic hernia secondary to a convergent procedure.

Primary repair with nonabsorbable sutures or mesh
repair with nonabsorbable sutures have been successfully
performed without any complications in our literature
review in all cases with follow up between 2 to 11 months
(9-12). In our case, the 3 cm x 3 cm diaphragmatic defect
would not be approximated primarily due to high tension.
We therefore decided to place a 7 cm by 7 cm synthetic
mesh to bridge the defect.

Multiple fenestrations were created to prevent accumulation
of pericardial effusion and cardiac tamponade, which
has been observed in 3 of the 82 cases (3.6%) of surgical
repair in peritoneopericardial diaphragmatic hernia (2).
Sugarbaker et al. observed 328 patients undergoing extra
pleural pneumonectomies for mesothelioma. Twelve of the
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328 patients (3.6%) developed pericardial tamponade after
reconstruction of the pericardium leading them to advocate
for routine fenestrations for all pericardial reconstructions (13).
Fenestrations are likely to be sufficient for drainage of
pericardial fluid into the peritoneum without placement
of a pericardial drain. Pericardial drains were not placed
in any of the laparoscopic repairs, which led us to believe
that it was not necessary in our procedure (9-12). Based on
our experience and the few other reports in the literature;
laparoscopic repair of peritoneopericardial diaphragmatic
hernia is both safe and effective. In the future, surgeons
should consider primary closure of the diaphragmatic defect
during completion of the convergent procedure to avoid the
potential complication we treated in our case report.
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