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Abstract

BACKGROUND

Morgagni hernia (MH) is a form of congenital diaphragmatic hernia (CDH)
characterized by an incomplete formation of diaphragm, resulting in the protru-
sion of abdominal organs into the thoracic cavity. The estimated incidence of
CDH is between 1 in 2000 and 1 in 5000 live births, although the true incidence is
unknown. MH typically presents in childhood and can be diagnosed either pre-
natally or postnatally. However, it can also be asymptomatic and carry the risk of
developing into a life-threatening condition in adulthood.

CASE SUMMARY

A 76-year-old female with no history of prior abdominal surgeries presented for
an elective colonoscopy for polyp surveillance. During the procedure, when
approaching the hepatic flexure, the scope could not be advanced further despite
multiple attempts. The patient experienced mild abdominal discomfort, leading to
the abortion of the procedure. While in the recovery area, she developed increa-
sing abdominal pains and hypotension. Urgent abdominal imaging revealed her-
niation of the proximal transverse colon through a MH into the chest with evi-
dence of perforation. The patient underwent laparoscopic urgent colonic resection
and primary hernia repair and was discharged uneventfully 2 d later.

CONCLUSION

A MH is a rare condition in adults that can present as a life-threatening compli-
cation of colonoscopy, even in patients with a history of uneventful colonoscopies.
This case highlights the importance of considering congenital and internal hernias
when faced with sudden and unexplained difficulties during colonoscopy. If there
is a suspicion of MH, the endoscopist should halt the procedure and immediately
obtain abdominal imaging to confirm the diagnosis.

Key Words: Bowel perforation; Colonoscopy; Adverse event; Congenital diaphragmatic
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Core Tip: A Morgagni hernia (MH), a congenital gap in the diaphragm, may only become evident later in life. Initially small,
this defect enlarges over time due to increased intra-abdominal pressure. Although it usually remains asymptomatic, a MH
can lead to severe gastrointestinal or pulmonary complications. We describe the case of a previously asymptomatic 76-year-
old woman who underwent a routine follow-up colonoscopy. Unexpectedly, the procedure led to a colonic perforation due to
a previously undiagnosed large MH. This rare complication emphasizes the need for endoscopists to be vigilant in
suspecting and diagnosing potential intra-procedural complications associated with this condition.

Citation: Al Alawi S, Barkun AN, Najmeh S. Previously undiagnosed Morgagni hernia with bowel perforation detected during repeat
screening colonoscopy: A case report. World J Clin Cases 2024; 12(14): 2389-2395

URL: https://www.wjgnet.com/2307-8960/full/v12/i14/2389.htm
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INTRODUCTION

A Morgagni hernia (MH) is a diaphragmatic malformation of unknown etiology that typically manifests in the neonatal
period[1]. It was first described in 1769 by the Italian anatomist Giovanni Morgagni[2]. MHs constitute a minority,
approximately 2%-5%, of all congenital diaphragmatic hernias (CDHs) and typically present as either anterior-
retrosternal or anterior-peristernal hernias[1-3] (Figure 1). The remaining cases of CDH include Bochdalek hernias, which
are characterized by posterolateral diaphragmatic defects, with central defects being rare. These pathologies can be
detected prenatally through fetal ultrasonography, which may reveal herniation of the bowel or liver into the thoracic
cavity. This screening method has been found to accurately diagnose the condition in 50%-90% of cases[4]. When
symptomatic, a MH commonly presents as acute neonatal respiratory distress or gastrointestinal pathology, usually due
to obstruction and incarceration of herniated bowel loops. Pulmonary symptoms are likely attributable to intra-thoracic
compression of the lungs by herniated abdominal viscera, resulting in disruptions in pulmonary blood flow during
development[4]. Neonatal symptoms associated with congenital MHs include respiratory distress, inadequate oxyge-
nation, an excavated abdomen with sternal protrusion, and displacement of heart sounds to the opposite side. The clinical
presentation of a MH can occur at various ages, with individuals exhibiting mild respiratory distress or remaining asym-
ptomatic; in the latter scenario, detection often arises during routine medical examinations for unrelated reasons[2,4].
MHs have been associated with other congenital malformations involving different organs[5].

The patient presented for a routine follow-up colonoscopy. She was asymptomatic prior to the procedure, except for
long-standing, very rare sporadic abdominal pain that did not interfere with her daily activities. There is limited literature
on delayed presentation of MHs with bowel perforation during colonoscopy in asymptomatic adults. This case study
highlights an uncommon manifestation of a MH in adults and the importance of being aware of this condition and
maintaining a high level of clinical vigilance.

CASE PRESENTATION

Chief complaints
A 76-year-old woman reported experiencing increasing abdominal pain approximately 30 min after being transferred
from the endoscopy room to the recovery area after a difficult aborted colonoscopy.

History of present illness

The patient was previously healthy with no significant comorbidities. She had been referred for an elective outpatient
colonoscopy for post-polypectomy surveillance. The most recent colonoscopy, conducted 5 years prior, was normal and
had not presented any technical difficulties. During the index colonoscopy, which was conducted with CO, insufflation
after conscious sedation with 50 pg of fentanyl and 1 mg of midazolam intravenously, the scope could no longer be
advanced smoothly upon reaching the hepatic flexure (Figure 2) despite multiple trials and changes in position and
technique. There was no abdominal wall or inguinal hernia noted on physical exam during the procedure. An internal
hernia was suspected, but there was no history of previous surgery or trauma. During this part of the procedure, the
patient experienced mild abdominal discomfort, but vitals remained stable. The procedure was aborted, and it was
decided to observe the patient in the recovery area for an extended period of time to exclude a potential perforation. After
30 min in the recovery area, the patient developed increased abdominal pain, rated 8 out of 10 in severity, along with new
dyspnea. The patient then mentioned for the first time that she had experienced recurrent pains of a similar nature,
although not as severe, for several years; these episodes were infrequent, occurring once every 2-3 years.
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Figure 1 Sites of congenital diaphragmatic hernia formation. IVC: Inferior vena cava. Modified from Chandrasekharan et al[8).

Figure 2 Colonoscopy appearance of the herniated bowel through Morgagni hernia. A: Volvulus like appearance; B: Submucosal haemorrhage and
evidence of barotrauma.

History of past illness

The patient’s medical history included hypertension and a previous transient ischemic attack with no residual
neurological deficits. She had undergone three previous colonoscopies. The first, in 1997, was normal. The second, in
2014, revealed a diminutive polyp in the sigmoid colon (tubular adenoma). The most recent colonoscopy, in 2017, showed
no abnormalities. In 2002, she also had a sigmoidoscopy and barium enema, both of which were normal.
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Personal and family history
Family history was significant for colorectal cancer in her father at the age of 75.

Physical examination

During the episode of abdominal pain, the patient was fully alert and conscious, but appeared uncomfortable and
anxious. She exhibited hypotension with a blood pressure of 72/53 mmHg and a heart rate of 68 beats/min. Her oxygen
saturation remained above 95% on room air. Abdominal examination revealed no abdominal sounds, a rigid abdomen
with diffuse tenderness and guarding, as well as rebound tenderness.

Laboratory examinations
Acute blood tests showed a hemoglobin level of 134 g/L and a white blood count of 7.6 x 10°/L. Other lab tests, including
liver function, electrolytes, and renal function were all within normal ranges.

Imaging examinations

During the colonoscopy, the colonoscope was able to advance easily into the sigmoid colon but encountered limited
progression into the transverse colon and hepatic flexure. The colon appeared tortuous with an intraluminal appearance
resembling a volvulus. The procedure was terminated prematurely due to the inability to progress further. Upon scope
withdrawal, submucosal hemorrhage and mucosal evidence of barotrauma were observed (Figure 2). A computed
tomography (CT) abdomen revealed irregular wall thickening of the hepatic flexure and proximal transverse colon,
which had herniated through a large diaphragmatic defect suspected to be a MH into the chest at the level of the right
cardiophrenic angle. This herniation extended through the right major fissure to the superior segment of the right lower

lobe. Surrounding fat stranding and a few extraluminal air locules were present, indicating a colonic perforation
(Figure 3).

FINAL DIAGNOSIS

Colonic perforation after colonoscopy due to a large MH.

TREATMENT

The patient was resuscitated with intravenous fluids, resulting in a rapid and appropriate hemodynamic response. The
colorectal surgical team was urgently consulted. The patient was started on intravenous antibiotic therapy with cefazolin
and metronidazole in preparation for urgent transfer to the operating room (OR). In the OR, a diagnostic laparoscopy
revealed that a segment of the transverse colon was incarcerated into a retrosternal diaphragmatic hernia. There was no
evidence of fecal peritonitis. Once the hernia was carefully reduced, a small antimesenteric perforation was observed on
the serosa of the transverse colon with no significant signs of ischemia. A transverse segmental colectomy was performed
with colo-colonic anastomosis. The diaphragm was inspected, confirming a small to moderate-sized MH in the
retrosternal position lined by a large hernia sac, which was dissected and removed. Due to the presence of a colonic
perforation and a secondary contaminated field, the hernia defect was closed primarily using interrupted non-absorbable
sutures without the use of a mesh.

OUTCOME AND FOLLOW-UP

The patient progressed well postoperatively, tolerating clear liquids on postoperative day one, and was discharged home
without any complications two days after the operation, resuming a regular diet. She had follow-up appointments two
weeks and four weeks after the surgery, during which was doing very well. Pathology of the transverse colon revealed a
small perforation with no signs of ischemia, serositis, polyps, or malignancy.

DISCUSSION

During the embryonic period and by the eighth week of gestation, the diaphragm undergoes complete development
through the fusion of its components, including the septum transversum and the pleuroperitoneal membranes[6]. Failure
of appropriate closure of the pleuroperitoneal folds between the fourth and tenth weeks postfertilization results in
herniation of viscera into the thoracic cavity, causing disruption to normal development. The causes of unsuccessful
diaphragmatic closure remain to be elucidated. One potential explanation is the disruption of normal mesenchymal cell
differentiation during the morphogenesis of the diaphragm and other somatic structures by genetic or environmental
triggers[7,8]. The occurrence of CDHs is primarily sporadic, with the majority of cases lacking an identifiable familial
association.
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Figure 3 Non-contrast computed tomography scan. A: Axial view shows incarcerated bowel loops and fat at right paramedian location just above the
hemidiaphragm; B and C: Coronal view shows focal defect in the anteromedial aspect of right hemidiaphragm (blue arrows). The hernia sac is seen at right
hemidiaphragm and containing bowel loops and mescentric fat (orange arrows); D: Sagittal view in lung window clearly depicts few extraluminal air locules at the non-
dependent part secondary to the bowel perforation (green arrows).

The prenatal diagnosis of a MH can be conducted through detailed prenatal ultrasound or magnetic resonance imaging
(MRI). In adulthood, the diagnosis may be made through various diagnostic imaging techniques such as chest X-rays, CT,
MRI, or upper gastrointestinal and bowel double-contrast studies. Common imaging findings on a CT scan may include
the presence of fat or soft tissue abutting the upper surface of the diaphragm, a distinctive posterolateral position on the
hemidiaphragm with consistent density across the defect[4].

The majority of adult cases of MHs are asymptomatic due to the occlusion of the defect by the underlying liver or
omentum, which effectively prevents herniation of intra-abdominal organs into the thoracic cavity[9,10]. Several studies
have documented its manifestation in an adult population. In a recent review, 310 adult patients were identified with a
MH, with 61% being female. The most commonly reported presentation included pulmonary and gastrointestinal tract
symptoms. The majority of MHs were located on the right side (84.0%), as in the case of our patient, with the greater
omentum and transverse colon being the most frequently herniated viscera[11]. Although there have been some cases of
MHs presenting with bowel obstruction or perforation, to our knowledge, there has been only one other reported case of
bowel perforation within a MH during colonoscopy[12]. Our patient reported experiencing rare, mild, and self-remitting
episodes of abdominal and chest pain of unclear duration over years. These may have been the result of intermittent
abdominal content herniation through a narrow hernia neck. The use of increased intra-abdominal pressure, colonic
insufflation, and manipulation during colonoscopy may have paradoxically exacerbated the herniation and precipitated
bowel perforation. Due to the widespread use of colonoscopy in the field of gastroenterology nowadays, the aim of
publishing this case study is to raise awareness of MH when encountering unexpected difficulties during colonoscopies.
After navigating the usual challenging sharp angles in the sigmoid colon and splenic flexure, observing a sudden
volvulus-like appearance of the transverse colon lumen should prompt the endoscopist to consider a CDH. Presumably,
any internal or congenital hernia could present in a similar fashion, and subsequent abrupt onset of abdominal symptoms
or respiratory distress during or after the procedure should prompt further investigations. Examining the patient's prior
chest or abdominal imaging for incidental findings of CDH and gathering a comprehensive surgical and traumatic
history, particularly focusing on the thoracic region, may assist in proactively identifying the presence of a MH. This
approach may heighten the suspicion of a diaphragmatic hernia, thus potentially allowing for preventive measures to be
taken before the medical procedure, thereby minimizing potential complications.

MHs can be repaired through either transabdominal or transthoracic approaches using either open or minimally
invasive techniques. There is a lack of consensus on the preferred approach[13,14]. The hernia defect is often repaired
with the use of synthetic mesh due to the size of the hernias, constant tension on the diaphragm muscle, and poor muscle
redundancy in that area, which can increase tension on the sutures. However, for smaller defects and increased
diaphragmatic redundancy, primary repairs may provide satisfactory results with low hernia recurrence rates[15]. In our
patient, we opted for a primary repair due to a colonic perforation and concerns about mesh infection. The defect was
repaired with interrupted non-absorbable sutures, with satisfactory results. It has been traditionally advised not to
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remove the hernia sac in order to prevent massive pneumomediastinum[16]. However, in our patient’s case, we decided
to remove the sac to adequately expose the diaphragmatic muscle edge and avoid using the sac for closure. This approach
has more recently been found to reduce the likelihood of recurrence, while lowering the risk of fluid collection[17].

CONCLUSION

A MH is a rare congenital condition that can present in both pediatric and adult populations. While the majority of cases
in adults are asymptomatic, some may present with severe, life-threatening symptoms. Thus, surgical correction is
recommended for patients with acceptable surgical risk, even if they are asymptomatic. Due to its rarity, there is a lack of
awareness in recognizing its clinical presentation. Colonic perforation is a serious complication of colonoscopy that
requires both prevention and early detection and intervention if it occurs. The current case report is only the second
published description of a MH complicating colonoscopy and leading to perforation. We share this experience along with
recommendations to increase the suspicion of such an intraprocedural event, in the hopes that heightened awareness can
lead to early diagnosis and the prevention of complications during colonoscopy.
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