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Background A Morgagni hernia is a rare congenital defect typically located in the right anterior diaphragm.
These defects are usually diagnosed in childhood and repaired; however, 5% are found in adults.
Then, they are usually asymptomatic and often found incidentally on chest radiography. Few cases
of incarceration or strangulation in adulthood are in the literature. To our knowledge, no case of an
incarcerated Morgagni hernia following a minimally invasive procedure has been reported.

Summary A 50-year-old woman, five days post-robotic-assisted laparoscopic total abdominal hysterectomy and
bilateral salpingo-oophorectomy (TAH-BSO), presented to the emergency department with a three-
day history of severe epigastric abdominal pain with associated nausea, vomiting, and obstipation. The
patient related a five-year history of similar, though much less severe, intermittent epigastric pain. Phys-
ical exam was notable for epigastric tenderness. A CT scan revealed an incarcerated Morgagni hernia
containing a portion of the transverse colon. She underwent an emergent exploratory laparotomy with a
reduction of the incarcerated transverse colon and repair of the diaphragmatic defect. Her recovery
was uneventful, and all symptoms resolved.

Conclusion  Morgagni hernias are rare, usually asymptomatic, diaphragmatic hernias. We present the first
known case report of an incarcerated Morgagni hernia in an adult, likely exacerbated by a robotic-
assisted laparoscopic TAH-BSO. With the increase in minimally invasive procedures, we believe
that previously innocuous symptoms or processes may be exacerbated by increased intraabdominal
pressure due to pneumoperitoneum or patient positioning. Considering this, we believe the
abdominal wall and diaphragm should be thoroughly examined for hernias during laparoscopic
procedures, and previously asymptomatic diaphragmatic hernias should be evaluated for risk of
incarceration. Hernia repair at the time of or prior to the minimally invasive procedure may be
prudent.
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Case Descrlptlon Figure 2. CT Showing Incarcerated Morgagni Hernia. Published with

The patient is a 50-year-old woman who presented to the Permission
emergency department (ED) with a three-day history of
epigastric pain and two days of nausea, vomiting, and
obstipation. Her symptoms worsened approximately 12
hours prior to presentation. She reported having under-
gone a robotic-assisted laparoscopic total abdominal hys-
terectomy with bilateral salpingo-oophorectomy (TAH-
BSO) for a uterine fibroid on the same day the epigastric
pain began. Moreover, she also reported having a five-year
history of less severe, similar pain, which always resolved
spontancously; she believed this episode would do the
same. She appeared in painful distress and showed signifi-
cant epigastric tenderness upon physical examination. An
abdominal and pelvic computed tomography (CT) scan
was obtained in the emergency room, demonstrating a
right anterior diaphragmatic hernia containing a loop of
transverse colon (Figure 1). The defect was further asso-
ciated with congestion and edema of the antimesenteric
border of the herniated bowel (Figure 2).

Figure 1. Abdominal and Pelvic CT Scan. Published with Permission

Consequently, the patient was taken emergently to the
operating room for an open repair of the diaphragmatic her-
nia. A loop of incarcerated transverse colon was identified
in the hernia sac of the right anteromedial, diaphragmat-
ic defect. The colon was decompressed distally. The colon
was carefully reduced from the hernia defect and inspect-
ed. Acute inflammatory changes were noted around the
herniated mesocolon. A clear, compressed transition point
was also identified, consistent with the site of obstruction.
No evidence of ischemia or necrosis of the colon was not-
ed. The hernia sac was dissected, adopting a preperitoneal
approach from the surrounding structures, and reduced.
The diaphragmatic defect, measuring approximately 4 x
2 cm, was repaired using interrupted horizontal mattress
sutures (0 Ethibond) with Teflon pledgets. Her postoper-
ative course was uneventful. She described the complete
resolution of her symptoms immediately postoperatively
and later at her follow-up appointments.
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Discussion

A Morgagni hernia is a congenital anterior diaphragmatic
defect that arises due to a lack of fusion of the fibrotendi-
nous elements of the diaphragm to the xiphisternum and
costal margin creating the foramen of Morgagni.! While a
congenital diaphragmatic hernia occurs in about 1 in 2000-
5,000 live births, a Morgagni hernia accounts only for 2%
to 3% of those cases."” Most patients are asymptomatic,
with very few presenting with incarceration or strangula-
tion."* Morgagni hernias are rare and usually diagnosed in
childhood. Though most patients are asymptomatic, surgi-
cal repair is recommended to avoid complications.® Later
in life, these patients may present with vague symptoms'
(e.g., abdominal pain, nausea, and/or vomiting), and the
diagnosis of a Morgagni hernia is usually formulated lat-
er in the evaluation process.'” Surgical intervention is
performed to repair the defect; patient recovery is often
uneventful. Acute presentations of a Morgagni hernia are
quite uncommon; they rarely are incarcerated.! Given the
rarity of an incarcerated Morgagni hernia, we report the
first case, to our knowledge, of an incarcerated Morgagni
hernia in an adult, likely exacerbated by a robotic-assisted
TAH-BSO performed three days prior to presentation.

Factors that may have contributed to the transverse colon
incarcerating in the diaphragmatic defect are described.
First, the pneumoperitoneum during the TAH-BSO may
have further displaced the colon into the hernia sac due
to increased intraabdominal pressure as well as enlarging
and insufflating the sac. Conditions that lead to increased
intraabdominal pressure, such as cough (encouraged
during the postoperative course) and pain from abdom-
inal trauma (a recent abdominal procedure), may result
in further herniation through fascial defects and, hence,
lead to a worsening of the symptoms.** Pneumoperitone-
um has rarely been explored as a factor that exacerbates
hernias in asymptomatic patients. However, a few case
reports of incarcerated Spigelian hernia after laparoscopic
surgery, possibly caused by the increased intra-abdominal
pressure, are noted.”® Secondly, our patient was placed in
the Trendelenburg position for the gynecologic procedure.
The positioning may have placed increased pressure on the
colon at the hernia sac, forcing more bowel into the defect.
This may have enhanced her symptoms due to the entrap-
ment of more bowel. Finally, general endotracheal anes-
thesia and paralysis during minimally invasive abdominal
and pelvic procedures may relax the diaphragmatic defect
leading to a potential increase in the hernia contents.
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Given the increase in minimally invasive pelvic procedures
with associated pneumoperitoneum and the need for Tren-
delenburg positioning, preoperative evaluation of a patient
with an asymptomatic diaphragmatic hernia should pos-
sibly be considered. In addition, systematic evaluation of
the abdominal wall and diaphragm should become a rou-
tine step in laparoscopic procedures. This would identify
these hernias for intraoperative assessment and help deter-
mine the need and timing for repair. In this case, the her-
nia was overlooked during the index gynecologic surgery,
and an examination of the abdominal wall and diaphragm
would have potentially identified it. This further raises the
question of whether asymptomatic diaphragmatic hernias
should be repaired at the time of or before laparoscopic
abdominal surgeries to avoid the risk of incarceration or
strangulation.” Few studies have previously reported inci-
dental findings of diaphragmatic hernia.® In their case
report, Smith et al. discussed a case that was identified
and repaired during laparoscopic cholecystectomy.” Given
the paucity of information for treating these incidentally
found hernias during other operations, management is at
the discretion of the surgical team. While most surgeons
recommend repair of Morgagni hernias once a diagnosis is
made, management of cases found intraoperatively during
other procedures has yet to be established.

Based upon a review of the literature, we identified 24
case reports published between 1981 and to date describ-
ing incarcerated or strangulated Morgagni hernias (Table
1). Similarities to our patient included a presentation
of abdominal pain and vomiting, and one case report
described the patient as having epigastric tenderness. Most
patients were male, and more than 90% of the incarcer-
ated Morgagni hernias were right-sided, although they
can also be found on the left side or appear bilaterally.*
The right-sided predominance is postulated to result from
extensive left-sided pericardial attachments, which pre-
vents the development of the hernia on this side.® Over
60% of the cases involved incarceration of the transverse
colon, and the majority of cases described using an open
surgical technique.

Two major surgical approaches have been described,
including an abdominal and a thoracic approach. In 1981,
Moghissi reported a thoracoabdominal approach, but this
has not been widely adopted.!! The abdominal approach is
known to offer the advantage of easier reduction of the her-
nia contents over the thoracic approach.! Either approach
is amenable to a minimally invasive technique, and the
more recent articles described the laparoscopic abdominal
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repair gaining traction recently. The laparoscopic approach
can be ideal for uncomplicated cases and in confirming
diagnoses when there is diagnostic uncertainty. The ben-
efits of the laparoscopic approach include easier hernia
reduction, better surgical view, reduced postoperative pain,
and a shortened length of stay.>"> However, it is import-
ant to note that while some surgeons prefer to approach
incarcerated cases laparoscopically, others prefer an open
approach, allowing for dissection of the pleura away from
the sac and allowing for a smaller incision than a thoracic

approach.?

Sac management is another component of incarcerated
hernia repair, which can be excised or left in situ. Propo-
nents of sac excision argue that this approach reduces trau-
ma to the herniating organs because only the sac is manip-
ulated, reduces the chance of recurrent herniation with the
sac as a leading point, and reduces seroma formation.'* On
the other hand, authors argue that sac excision during a
laparoscopic procedure might lead to a large pneumome-
diastinum, increasing the chances of injury to contiguous
structures such as the pericardium and other mediastinal
structures.' To date, there is no consensus on these views.

Finally, the hernia defect can be closed primarily or with
mesh. Some authors recommend using mesh when the
defects are large, and not amenable to primary suture
repair to achieve tension-free repairs.'* Cases with attenu-
ated muscle are also preferably repaired with mesh due to
the fragile nature of the tissue.” In the course of this liter-
ature review, all cases associated with concern for contam-
ination were repaired without mesh. We elected to close
primarily with no tension on the tissues, and the sutures
were reinforced with pledgets.
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Conclusion

Morgagni hernias are rare diaphragmatic hernias that are
usually asymptomatic. We present the first known case
report of an incarcerated Morgagni hernia in an adult,
likely exacerbated by pneumoperitoneum and positioning
during a robotic-assisted laparoscopic TAH-BSO. With
the increase in the number of minimally invasive proce-
dures, we believe that previously asymptomatic Morgagni
hernias should be evaluated pre-operatively for repair due
to the risk for incarceration or strangulation. In the same
manner, intraoperative evaluation should also be carried
out for the same reasons. Repair of the hernia of Morgagni
at the time of or prior to the minimally invasive procedure
may be prudent.

Lessons Learned

Complications with Morgagni hernias can present with
subtle symptoms and require a high index of suspicion.
Particular attention should be paid to asymptomatic
patients that undergo laparoscopic procedures, as these
procedures can precipitate incarceration and strangulation.
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Authors Year | Age Sex | Symptoms Surgical Location of hernia | Involved Organ Type of Mesh
(Years) Approach (Sac Management) [Defect in cm]
K. Moghiss'9 1981 | 67 M vomiting abdominal & bilateral stomach, duode- silk sutures & wires+Teflon
mediastinal (partial sac) excision) | num, small bowed | patches [12 x 4 cm]
Gary et al.® 1981 | 76 M abdominal pain, vomiting | abdomen right transverse colon silk sutures
(open) (sac excised) [NR]
Kimmelstiel et 1987 |3 M vomiting abdominal (open) bilateral (sac partially | colon, small bowel, | sutures - silk
al.?® excision) omentum [bilateral - NR]
Sakalkale etal'6 | 1991 | 40 M | abdominal pain/distension | abdominal (open) right transverse colon suture (Ethilon)
vomiting (sac not excised) omentum [8 x 6 cm]
Carcoforo etal.® | 1998 | 33 M abdominal pain, bowel abdomen left colon sutures - slow absorbing
obstruction symptoms (open) (NR) omentum [NR]
Contini et al."” 1999 | 85 F symptoms of bowel abdominal NR transverse colon suture - 3-0 Prolene
obstruction (laparoscopic) (sac not excised) omentum [7 x 4 cm]
Lev-Chelouche 1999 | 97 F vomiting abdominal (open) right stomach Prolene mesh
etal’ abdominal pain (NR) small bowel [NR]
Jani et al.? 2001 | 71 F epigastric pain abdomen right stomach NR
vomiting (open) (NR) transverse colon [NR]
Eren etal.” 2003 | 53 E abdominal pain abdominal restrosternal transverse colon suture
vomiting (open) (NR) omentum [5 cm]
Loong et al.* 2004 | 77 F abdominal pain, disten- abdominal (open) NR transverse colon sutures - nylon
sion, vomiting, (sac not excised) polypropylene mesh
Constipation [NR]
Lanteri et al.”! 2004 | 67 F epigastric pain, abdominal bilateral stomach sutures, prosthesis
vomiting (open) (sac was excised) transverse colon [bilateral -Rt: 18 cm; Lt:15
cm]
Barut et al.” 2005 | 71 F abdominal pain, abdomen right transverse colon sutures
vomiting, (open) (NR) omentum [NR]
obstipation
Kelly™ 2007 | 73 M | abdominal pain, abdominal NR stomach polypropylene mesh
vomiting (laparoscopic) (sac excised) transverse colon [NR]
omentum
Gangopaddhyay | 2007 | 5 M abdominal pain, abdominal (open) right stomach, transverse | suture (Ethibond)
etal? distension, vomiting (sac not excised) colon, omentum [5x 3 cm]
Pallati et al.? 2007 | 89 F vomiting abdomen right stomach biologic mesh
(laparoscopic) (NR) [NR]
Kim et al.” 2009 | 88 F abdominal distension abdomen left colon mesh
(laparoscopic) (sac excised) omentum
Rai et al.” 2010 | 72 F abdominal pain, abdominal & paramedian stomach ascending, | NR
vomiting thoracic (NR) transverse colon [NR]
(open) omentum
Ratty et al.’ 2011 | 16 F vomiting abdominal NR stomach, transverse | composite mesh
(laparoscopic) (NR) colon, omentum [NR]
Jakhmola ecal.? | 2012 | 80 F vomiting, abdominal (laparo- | right stomach dual mesh (Prolene +
abdominal pain scopic) (sac not excised) transverse colon PTFE)
omentum [10 x 8 cm]
Gaco et al.* 2013 | 85 M abdominal pain, abdomen right transverse colon sutures - non absorbable
distension, vomiting (open) (NR) omentum [7 cm]
Modi et al.! 2016 | 40 M abdominal pain, abdominal (open) right jejunum suture (Ethibond)
distension, vomiting (sac excised) Tleum [10 x 6cm]
Kumar et al.” 2016 | 80 M | vomiting abdominal right stomach antrum sutures: non absorbable
(open) (NR) and pylorus [4 x 3 cm]
Martin Arnau B | 2017 | 52 M abdominal pain abdominal (open) left (sac excised) right colon sutures - Raffia
etal.”? [10 x 15 cm]
Lee et al.? 2018 | 77 M abdominal pain, vomiting | abdomen right transverse colon, sutures - Prolene
respiratory distress (open) (NR) liver [5 x 6 cm]
NR: not reported
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