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Background: Congenital Morgagni hernia (CMH) is a rare midline defect involving
herniation of abdominal viscera into the thoracic cavity through triangular
parasternal gaps in the diaphragm.

Methods: The medical records of three patients with CMH admitted to the
Department of Pediatric Surgery at the Affiliated Hospital of Zunyi Medical
University between 2018 and 2022 were retrospectively reviewed. Pre-operative
diagnosis was based on chest x-ray, chest computerized tomography, and
barium enema. All patients were treated with single-site laparoscopic ligation of
the hernia sac.

Results: Hernia repair was successful in all patients (males; age: 14 months, 30
months, 48 months). The average operative time for repair of a unilateral hernia
was 20+ 5 min. Volume of surgical blood loss was 2-3ml. There was no
damage to organs such as the liver or intestines, or to tissues such as the
pericardium or the phrenic nerve. Patients were allowed a fluid diet 6-8 h after
surgery, and remained on bed rest until 16 h after surgery. No postoperative
complications occurred, and patients were discharged on postoperative Day 2
or 3. No symptoms or complications were noted during the 1-48 months of
follow-up. Aesthetic outcomes were satisfactory.

Conclusions: Single-site laparoscopic ligation of the hernia sac provides pediatric
surgeons a safe and effective technique for repair of CMH in infants and children.
The procedure is straightforward, operative time and surgical blood loss are
minimal, recurrence is unlikely, and aesthetic outcomes are satisfactory.
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Background

Congenital Morgagni hernia (CMH), also known as Morgagni-Larrey hernia, is a rare
midline defect involving herniation of abdominal viscera into the thoracic cavity through
triangular parasternal gaps in the diaphragm. CMH, first described by Morgagni in 1761
(1), comprises 3%-5% of all types of congenital diaphragmatic herniae (2) and occurs in
1 in 4,800 live births (3). The etiology of CMH is multifactorial (4), and may include
environmental exposures, genetic factors, malnutrition, Down syndrome and congenital
heart disease (5) (6). CMH has no typical clinical symptoms and may be misdiagnosed.
In some cases, CMH may present with respiratory and gastrointestinal symptoms,
including acute respiratory distress in infancy (7) and acute or chronic intestinal
obstruction, or intestinal perforation in adults. Surgical repair is the only treatment for

Abbreviations
CMH, congenital Morgagni hernia; CT, chest computerized tomography; MRI, magnetic resonance imaging.
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CMH. Traditional approaches comprise laparotomy and open
thoracic surgery (8). More recently, minimally invasive repairs of
CMH in infants and children have used endoscopic and
laparoscopic techniques (9), including the use of “U”-shaped
stitches that transverse the abdominal wall, hernia sac, and the
posterior rim of the diaphragmatic defect, and are secured in the
subcutaneous tissue (10). Here, we describe a novel approach to
the treatment of CMH, and describe our clinical experience in
three cases that had satisfactory outcomes.

Methods

The medical records of three patients with CMH admitted to
the Department of Pediatric Surgery at the Affiliated Hospital of
University between 2018 and 2022 were
retrospectively reviewed. The patients were three males aged 14

Zunyi Medical

months, 30 months, and 48 months. One patient presented with
clinical symptoms of recurrent upper respiratory tract infection.
One case was discovered incidentally when the patient was being
treated for car accident injury. One case was discovered
chest
Preoperatively, routine blood tests were normal in all patients.

incidentally ~ during investigations  for deformity.
Routine chest x-rays were normal in two patients and showed
increased density in the left lung field and a left sided pericardial

mediastinal shadow in one patient (Figure 1A). In this patient,

10.3389/fped.2023.1078244

chest computerized tomography (CT) showed a bowel loop
projecting into the anterior mediastinum, part of the left lobe of
the liver and the colon projecting into the thoracic cavity, and
cardiac compression (Figures 1B,C), and barium enema showed
that a loop of the transverse colon was behind the sternum
(Figure 1D). Angiography for upper gastrointestinal bleeding
was negative and cardiac color ultrasound showed no
abnormalities in all patients. The preoperative diagnosis was
CMH. One patient had mild pectus carinatum that did not
require surgical correction. The other two patients had no
All treated  with

laparoscopic ligation of the hernia sac. Informed consent for the

comorbidities. patients  were single-site
surgery was obtained from the parents of each infant.This study
was approved by the ethics committee of our hospital.

General endotracheal anesthesia was administered with the
patient in the supine position. A 0.5 cm incision was made at the
left and right edge of the umbilicus. A 0.5 cm trocar was placed
through the incision, and the abdominal pressure was adjusted to
7-8 mmHg. A left trocar was placed in the incision as an
observation hole, followed by insertion of a 30°lenses. A right
trocar was used as the operating hole (Figure 2A). A U-shaped
defect was found in all patients. This was confirmed as CMH,
consistent with the preoperative diagnosis. One patient had a left-
sided CMH, with the transverse colon and greater omentum
forming the contents of the hernia sac. There was a 4 cm x 6 cm

diaphragmatic defect. One patient had a bilateral CMH, with the

FIGURE 1

Preoperative imaging of a patient with a bilateral CMH. (A) Routine chest x-ray showing a left sided pericardial mediastinal shadow (red arrow); (B) Chest
CT showing a shadow behind the sternum; (C) Chest CT showing partial herniation of the left lobe of the liver into the thoracic cavity, and herniation of
the intestine into the thoracic cavity; (D) Barium enema showing herniation of the transverse colon above the diaphragm into the thoracic cavity.

FIGURE 2

Single-site laparoscopic ligation of the hernia sac. (A) A left trocar was placed in the incision as an observation hole, followed by insertion of a 30°lenses. A
right trocar was used as the operating hole. (B) Left side of the bilateral CMH, with the greater omentum forming the contents of the hernia sac. (C) The
right side of the bilateral CMH was smaller than the left side (D) The bilateral CMH was behind the falciform ligament of the liver.
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greater omentum forming the contents of the hernia sac on the left
side but not on the right side (Figures 2B-D). There was a 4 cm x
5 cm left diaphragmatic defect and a 3 x4 cm right diaphragmatic
defect. One patient had a right-sided CMH, and the hernia sac had
no obvious contents. There was a 3 cm x 4 cm diaphragmatic defect.

The hernia sac contents were reduced. A needle holding
threads of non-absorbable sutures (2-0 Ethibond) was inserted at
the midpoint of the diaphragmatic defect, introduced into the
peritoneal space, and passed through the diaphragm into the
abdominal cavity. The suture curved from the midpoint around
the rim of the hernia sac. The needle was pulled out of the
abdominal cavity leaving the suture inside (Figure 3A). The
needle was reintroduced and a second suture was curved in
the opposite direction until it met the first suture at the
midpoint of the posterior wall of the hernia sac (Figure 3B). The
sutures were pulled out of the patient (Figure 3C), tightened to
ligate the hernia sac, and extracorporeal knots were tied
(Figure 3D). In the patient with a bilateral CMH, ligation was
used to repair both sides of the hernia sac.

Results

Hernia repair was successful in all patients. Ligation was a
reliable technique, with no need for Optilene mesh. The average
operative time for repair of a unilateral hernia was 20 + 5 min.
Volume of surgical blood loss was 2-3 ml. There was no damage
to organs such as the liver or intestines, or to tissues such as the
pericardium or the phrenic nerve. Resection of the falciform
ligament of the liver was not required. The intestine was not
pulled or compressed during surgery; therefore, patients were
allowed a fluid diet 6-8 h after surgery, and remained on bed
rest until 16 h after surgery. No postoperative complications
occurred, and the patients were discharged on postoperative Day
2 or 3 (Table 1). No symptoms or complications were noted
during the 1-48 months of follow-up. Chest CT showed no
recurrence (Figure 4). There was no aggravation of the pectus
carinatum in the affected patient. Aesthetic outcomes were
satisfactory.

10.3389/fped.2023.1078244

Discussion

CMH occurs due to a failure of fusion or muscularization of
the pars sternalis and pars costalis during development of the
diaphragm, resulting in a triangular parasternal gap. An
estimated 90% of CMH occurs on the right side; however, CMH
may be left sided or bilateral (11, 12). In the present study, one
patient had a right-sided CMH, one patient had a left-sided
CMH, and one patient had a bilateral CMH.

CMH often lacks typical clinical manifestations and is prone to
7).

gastrointestinal symptoms may be caused by an increase in intra-

misdiagnosis and delayed diagnosis Respiratory and
abdominal pressure and herniation of the abdominal contents
into the chest cavity; therefore, symptoms may be precipitated by
chronic constipation, chronic cough, trauma, pregnancy, and
obesity (13). Hernia sac contents can include the colon,
omentum, stomach, small intestine, or liver. Infants with CMH
often present with respiratory distress syndrome (12). Late
diagnosis in adults may occur in patients presenting with chest
pain, acute or chronic intestinal obstruction, or intestinal
perforation (6, 14, 15).

Most CHM are found incidentally, but CMH may be suspected
in patients with recurrent respiratory infections, gastrointestinal
with
radiologically. In the present study, one patient presented with

symptoms or Down syndrome, a diagnosis made

clinical symptoms of recurrent upper respiratory tract infection.
One case was discovered incidentally when the patient was being

TABLE 1 Surgical outcomes for three patients with CMH.

Characteristic Patient #1 Patient #2 Patient #3
Sex Male Male Male
Age 14 months 30 months 48 months
Type of defect Right Left Bilateral
Operative time 15m 18 m 25m
Volume of surgical blood loss 1 ml 2ml 3ml
Time to ingestion of solid food 75h 6h 8h
Time on postoperative bed rest 16 h 16h 16 h
Time to discharge 3 day 2 day 3 day

FIGURE 3

Operative procedure. (A) A needle holding threads of non-absorbable sutures (2—-0 ethibond) was inserted at the midpoint of the diaphragmatic defect,
introduced into the peritoneal space, and passed through the diaphragm into the abdominal cavity. One suture curved from the midpoint around the rim
of the hernia sac. The needle was pulled out of the abdominal cavity leaving the suture inside; (B) The needle was reintroduced and a suture was curved in
the opposite direction until it met the first suture at the midpoint of the posterior wall of the hernia sac; (C) The sutures were pulled out of the patient; (D)
The sutures were tightened to ligate the hernia sac, and extracorporeal knots were tied (arrows).
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FIGURE 4

Postoperative outcomes. (A) Ligation of the bilateral hernia sac: ligation was firm and did not leave any gaps; (B) Abdominal incisions: the umbilical incision
was small, and the extracorporeal knots were located under the xiphoid process; (C) Chest CT 15 months after the operation: the shadow behind the
sternum had disappeared, and there was no aggravation of the pectus carinatum; (D) Aesthetic outcomes were satisfactory 15 months after the operation.

treated for car accident injury. One case was discovered incidentally
during investigations for mild pectus carinatum; however, existing
evidence suggests an association between pectus carinatum and
CMH is unlikely. CMH may be seen on chest x-ray as an
anterior mediastinal shadow on the lateral view. Chest CT may
be required to confirm the diagnosis, as this can show a
diaphragm defect and a retrosternal mass of fat density or an
air-containing viscus when the omentum or bowel, respectively,
have herniated into the chest cavity. Differential diagnosis
includes a hiatus hernia, which can be excluded by upper
gastrointestinal barium examination. Magnetic resonance imaging
(MRI) may be employed, but the cost is usually prohibitive.

CMH should be treated surgically due to the risk of acute
strangulation, volvulus, or incarceration. Open laparotomy or
minimally invasive laparoscopy may be used (16). There is
controversy over removal of the hernia sac. Resection of the
hernia sac is technically challenging and can increase operative
time and the risk of phrenic nerve injury, pneumothorax,
pericardial injury, hemorrhage, and postoperative mediastinal
emphysema (17). Mesh may be used in larger hernias and adults
(18), but is not usually applicable in infants as the diaphragmatic
defects are small and abdominal pressure is low.

Two main surgical methods are often used for repair of CMH:
laparoscopic-assisted intralobular suture repair of the hernia sac
(16) or percutaneous transperitoneal needle suture under
laparoscopic surveillance (10, 14, 19, 20). Laparoscopic-assisted
intralobular suture repair of the hernia sac is technically
demanding and requires the insertion of 3 trocars in the
abdominal wall, which may affect aesthetics. If the diaphragm at
the anterior wall of the hernia sac lacks a firm edge, the
diaphragm must be stitched to the abdominal wall, which is
risk  of
transperitoneal needle suture under laparoscopic surveillance (10,

associated with a recurrence. In percutaneous
14, 19, 20), such as U-stitches and mattress sutures, sutures of
non-absorbable thread are placed through the abdominal wall
into the peritoneal cavity, under the peritoneum and through the
posterior edge of the hernia. The sutures are tied in the
subcutaneous tissue to form a safe, effective and solid repair of
the diaphragmatic defect. However, this approach requires several

sutures placed through the full thickness of the abdominal wall,
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the technique is relatively complicated, and operative time is
long. More recently, CMH has been successfully repaired using
single-incision laparoscopic surgery and a suture-assisting needle
(20), but this approach may not be cost-effective. In the present
study, we used single-site laparoscopic ligation of the hernia sac,
which was inspired by laparoscopic repair of infant and children
with indirect inginal hernia. The technique does not require
special instruments, the abdominal wall is punctured once,
aesthetic outcomes are satisfactory, and the ligation is secure.
The procedure is straightforward and can be performed by
surgeons with experience treating indirect inguinal hernia in
infants. If there is no adhesion between the hernia sac and the
viscera, the operation may be completed by one experienced
surgeon with one hole. If there is adhesion between the hernia
sac and the omentum or intestine, an electric hook can be used
to separate the adhesions. Operative time and surgical blood loss
are minimal and no recurrence was detected with the longest
follow-up time of 48 months.

Conclusions

Single-site laparoscopic ligation of the hernia sac provides
pediatric surgeons with a safe and effective technique for repair
of CMH in children. The
straightforward, operative time and surgical blood loss are

infants and procedure is

minimal, recurrence is unlikely, and aesthetic outcomes are
satisfactory.
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