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ABSTRACT

Congenital Morgagni hernias are uncommon diaphragmatic hernias. Some cases of congenital Morgagni hernias are associated with
congenital malformations, including congenital heart defects, chest wall abnormalities, and some chromosomal anomalies. Congenital
Morgagni hernias should be treated surgically via transthoracic or transabdominal approach. However, in patients undergoing open heart
surgery for congenital heart defects, transsternal exposure and repair can be also used. Herein, we report a case of a ventricular septal
defect and congenital Morgagni hernias associated with Down syndrome of which the defects were repaired concomitantly via sternotomy

approach.

Keywords: Morgagni hernia; transsternal repair; ventricular septal defect.

Congenital Morgagni hernias (CMH) are uncommon
diaphragmatic hernias comprising about 3 to 5% of
all types of congenital diaphragmatic hernias.!?
Some cases of CMH are associated with congenital
malformations, including congenital heart defects
(i.e., atrial and/or ventricular septal defects, patent
ductus arteriosus), chest wall abnormalities, and some
chromosomal anomalies Down syndrome being the
most common.’> Once diagnosed, surgical repair is
indicated by either transabdominal or transthoracic
approach. We, herein, report a case of a ventricular
septal defect (VSD) and CMH associated with
Down syndrome of which the defects were repaired
concomitantly via sternotomy approach.

CASE REPORT

An 11-month-old male with Down syndrome
was referred to our institution upon detection of
cardiac murmur on physical examination. On chest
X-ray, gas-filled loops of the bowel were located
within the right chest cavity. Lateral chest X-ray
confirmed the diagnosis, showing a retrosternal
radiolucent shadow. Echocardiography revealed a
4.5 mm subaortic ventricular septal defect with
slight malalignment and a small secundum atrial
septal defect. Chest computed tomography scan
identified a 1.5x2.7 cm diaphragmatic defect in the
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right cardiophrenic sinus and loops of bowel within
the chest and confirmed the diagnosis of CMH
(Figure 1).

We decided to close VSD and to repair the
CMH concomitantly. Midline sternotomy was
performed. Cardiopulmonary bypass (CPB) was
instituted in a routine manner by aortic and
bicaval cannulation. The VSD was closed using
a Dacron® patch via right atrium. The patient
weaned from CPB. Following completion of the
cardiac procedure, right parietal pleura was opened.
The diaphragmatic defect and the hernia sac which
consist the transverse colon inside were visualized
anteriorly close to the pericardiac fat. The hernia
sac was dissected and lowered to the abdomen
throughout the defect. The defect was repaired
with a Dacron patch with interrupted sutures.
Postoperative period was uneventful. The patient
was discharged on postoperative Day 10.
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Figure 1. A 1.5x2.7 cm diaphragmatic defect in the right
cardiophrenic sinus and loops of bowel within the chest.

DISCUSSION

Anterior congenital diaphragmatic hernia through
the foramen of Morgagni was first described by
Giovani Morgagni in 1761.1° The defect results from
the failure of the fibrotendinous portion of the pars
sternalis to fuse with the fibrotendinous part of the
costochondral arches.»2¢ Most (%90) CMH occur
on the right side, 2% on the left side, and 8% occur
bilaterally. Pericardial attachment to the diaphragm,
which is more common on the left side, supports and
protects that side. The most common contents of the
hernia sac are the colon, small bowels, liver, omentum,
and stomach.®

It is well-known that CMH may be associated with
other congenital anomalies such as congenital heart
diseases, Down syndrome, intestinal malrotation,
omphalocele, pectus carinatum, and genitourinary
anomalies.’! However, chromosomal anomalies which
are associated with CMH are more significant, in terms
of whether it is an inheritable defect.”®! In large series,
it was reported that the incidence of CMH associated
with Down syndrome was approximately 20%.° It
has also been reported that there is a possibility
of muscular deficiency of the ventral paramedian
segment of the body wall related to the diaphragm in
Down syndrome.)

There is a common consensus which CMH should
be treated surgically in symptomatic patients. Opinions
differ as to the best surgical approach, whether
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transthoracic or transabdominal.l'%" However, in
patients undergoing open heart surgery for congenital
heart defects, as in our case, transsternal exposure and
repair is also a possible option."? Another controversial
issue is the removal of the hernia sac during repair.
Although some authors recommend excision of the
hernia sac, others prefer to leave it as to avoid the
possibility of pneumopericardium.®'3) However, there
is no available data in the literature indicating whether
leaving a hernia sac influences the rate of recurrence.

In conclusion, as congenital Morgagni hernias
can be associated with congenital cardiac diseases, it
should be kept in mind, in patients undergoing open
heart surgery via sternotomy approach, that these
defects can be repaired with transsternal approach as
effective as other approaches without an additional
incision.
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Penetrating brachial vascular injuries constitute
50% of all penetrating wounds."! The majority of
penetrating injuries are caused by the stab (57%),
gunshots (29%), and other sharp objects (7%). The
remaining 6% represents other injuries from road
traffic accidents, gunshots injuries, or dog bites.” In
this report, we present a rare case of a traffic accident
in which the wrist of the driver was cut, the ulnar
artery was totally disrupted and repaired by the
interposition of an autologous vein graft.

A 41-year-old male truck driver was referred to the
emergency clinic after a road traffic accident injury
with a massive open wound on his right wrist. There
was massive bleeding from the wrist region with an
extensive dermal tissue loss and tendon damage inside
the wound. The ulnar artery was totally cut. He was
conscious with a blood pressure of 95/55 mmHg and
a heart rate of 92 bpm. Palpation of the peripheral
pulses revealed total pulse deficit on the right radial
and ulnar arteries. Color Doppler ultrasound showed
triphasic patterns in the axillary artery, brachial artery,
and radial and ulnar arteries proximal to the level
to trauma. The patient was diagnosed with a total
disruption of the ulnar artery and an intimal damage
of the radial artery.

A written informed consent was obtained from
the patient and he was taken to the operating room.
Under general anesthesia, the right wrist was explored
through a longitudinal skin incision inside the wound.
The disrupted ulnar artery edges were reached
and were trimmed to be anastomosed. However,
the ulnar artery was spasmodic without bleeding.
A Fogarty catheter was advanced into the artery
proximally. 5,000 IU unfractionated heparin was
given intravenously. Massive thrombus was withdrawn
from the ulnar and brachial artery. Proximal and
distal bulldog clamps were placed to expose the
precise arterial ends for anastomosis and to secure the
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artery from bleeding. A 5-cm long great saphenous
vein (GSV) segment was harvested and interposed
between the free edges of the ulnar artery. Thus, the
ulnar artery was repaired with a GSV graft (Figure 1).
As the arterial tissue loss was extensive, end-to-end
anastomosis was unable to be done. Polypropylene
No. 7/0 with an 8-mm needle was used as the suture
material. Bulldog clamps were, then, removed and
the arterial deairing was performed. There was no
need for intraoperative blood product transfusion.
Radial artery remained unoperated, as it had good
collateral circulation from the palmar arch. Impaired
tendons were repaired by the orthopedics. Gentamicin
(160 mg/day), cefazolin (1500 mg/day), metronidazole
(1500 mg/day), and acetylsalicylic acid (150 mg/day)

Figure 1. The left arrow showing distal anastomosis and
the right arrow showing proximal anastomosis of the great
saphenous vein graft interposing the disrupted ulnar artery.
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were prescribed during the postoperative period. The
patient was discharged on the postoperative fifth day
with intact distal ulnar and radial pulses and with no
motor deficit.

In conclusion, traffic accident-related brachial
injuries are uncommon, but potentially fatal. An
amputation risk of the hand is always present.”!
Vehicle road accidents may cause severe injuries to the
vascular structures of the arm, neck, or even the face.
The graft interposition is the most preferred type of
reconstruction, if there is a gross vascular segmental
loss. The great saphenous vein is widely used as an
autologous vein graft for these arterial injuries.?
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ABSTRACT

There is no particular method for the use of implantable cardioverter defibrillators (ICDs) in the pediatric population. Herein, we present

our new technique applied in three pediatric patients.

Keywords: Congenital arrhythmia; implantable cardioverter defibrillator; surgical implantation.

There is no particular method for the use of
implantable cardioverter defibrillators (ICDs) in the
pediatric population. To date, many techniques have
been described by several authors.'® Herein, we
present our new technique applied in three pediatric
patients.

HOWTODOIT?

Of three patients who needed ICD implantation,
the first was a four-year-old with a ventricular septal
defect (VSD) and Brugada syndrome, and the other
patients were one and six years old with prolonged QT
syndrome, respectively. A written informed consent
was obtained from the parents of each patient.

The VSD closure via sternotomy was carried out
in the first patient, followed by ICD implantation.
In the other two patients, ICD implantation was
done via a left thoracotomy through the fourth
intercostal space. The ICD system was implanted
subcutaneously in the right lower quadrant of the
abdomen. A defibrillator lead was tunneled from the
abdomen to the left thorax. A pericardial pocket was
created with an autologous pericardium on the pleural
surface of the pericardium to the planar projection of
the left posterior segment of the heart (Figures 1, 2,
and 3). The leads were, then, placed in this pocket
in a loop shaped fashion (Figure 4). Sensing, pacing,
and defibrillation threshold (DFTs) impedances were
verified intraoperatively. The optimal configurations
of the leads were found by checking the impedances.

Cardiovascular Surgery and Interventions, an open access journal

Sensing and pacing leads were, then, sutured to the
anterior wall of the right ventricle.

Figure 1. Illustration of the implantable cardioverter
defibrillator implantation technique.
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Sensing, pacing, DFTs, and impedances were
intraoperatively verified and evaluated at one, three,
and six months, respectively. At one year of follow-up
of the first patient, there was no deformation in
the leads, sensing, pacing, and DFTs (Figure 4).
At 14 and 18 months of follow-up of the other two
patients, respectively, there were no procedure-related
complications. We believe that the pericardial gap can

s
Figure 4. Postoperative third month anteroposterior and left lateral X-ray.
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avoid adhesion of the lung and myocardium to the

ICD system.

Currently, ICDs have been widely used in children
to prevent sudden cardiac death caused by various
pathologies. However, a standard implantation
technique for children, particularly for infants,
has not been established, yet.”) Transvenous lead
placement is not possible for infants and young
children due to the presence of small vessel diameters.
Therefore, epicardial, subcutaneous, and pericardial
ICD implantations should be considered. On the
other hand, many of these systems are associated with
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high rates of late complications. In the literature,
lead fractures, insulation breakage, migration or
buckling of the patch lead and constrictive pericarditis
have been reported as the most common lead-related
complications.*) We believe that our new technique
may decrease complication rates, since the pericardial
pocket is a barrier against the adhesions. By avoiding
adhesions, positional deformities can be also prevented.

In conclusion, there are many implantable
cardioverter defibrillator implantation techniques;
however, clinical experiences will show which
technique is the most effective and long-lasting.
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