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Abstract

Background Morgagni hernias are a very rare form of

diaphragmatic hernias. No robust studies have been per-

formed to show the true natural history of this disease

process. This study aimed to summarize clinically relevant

data with respect to Morgagni hernias in adults. These data

should help surgeons workup, diagnose, and treat Mor-

gagni hernias in adult patients.

Methods A literature search was performed using PubMed,

Google scholar, and the following key words: Morgagni,

Larrey, retrosternal, retrocostoxiphal, retrochondrosternal,

parasternal, substernal, anterior diaphragmatic, and subcos-

tosternal. All case reports and series after 1951 that pertained

to adults were included in the review. The following data

points were queried: age, sex, presentation, studies used

during workup, laterality, surgical approach, hernia sac

management, specific laparoscopic techniques, and follow-

up evaluation.

Results These criteria were met by 135 articles representing

298 patients. Based on the data provided, several conclusions

regarding this disease process can be drawn. Most patients

(72%) present with symptoms related to their hernia. Pul-

monary complaints are the most common symptoms (36%).

Men present earlier in life than women. Thoracotomy is the

most widely used surgical approach (49%). However, lapa-

roscopic repair has gained popularity since its first report in

1992. Laparoscopic surgeons usually repair the defect with

mesh (64%) and do not remove the hernia sac (69%). Lapa-

roscopic repair can be performed with a low complication rate

(5%) and a short hospital stay (3 days). Outcomes of other

surgical approaches also are reported.

Conclusions Using modern surgical techniques including

laparoscopy, repair of Morgagni hernia can be performed

safely with a short hospital stay and with little morbidity or

mortality.
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A Morgagni hernia (MH) is a congenital defect found in

the anterior aspect of the diaphragm between the costal and

sternal portions of this muscle. Morgagni hernias make up

3% of all diaphragmatic hernias [1]. Because of its con-

genital nature, MH often is considered to be a pediatric

condition. However, there have been many case reports and

small series of MH involving adults. There have been no

large retrospective or prospective studies on this topic.

Morgagni hernia is a rare clinical entity among adults

without a well-described prevalence or natural history. The

clinical presentation of this hernia may be confusing, and

definitive management strategies have not been well

established. As surgical technology has evolved, new

techniques for repairing these defects have been developed.

In this review, we aim to provide the clinician with a pri-

mer on the presentation, workup, and surgical management

of MH. The review pays special attention to the role of

laparoscopic surgery in the treatment of MH. The analysis

represents the most comprehensive review on the topic of

MH in adults.
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Materials and methods

We conducted an English language PubMed search for

every case report, series, and literature review relating to

MH in adults. The key words used were Morgagni, Larrey,

retrosternal, retrocostoxiphal, retrochondrosternal, para-

sternal, substernal, anterior diaphragmatic, and

subcostosternal hernias. For the purpose of this review,

patients older than 16 years were considered adults. The

search included all articles from 1951 to November 2006.

We excluded articles pertaining only to MH in children.

Morgagni hernias discovered at autopsy were not included.

Finally, we reviewed the reference lists of every included

and relevant article to identify additional articles.

A single author extracted data from each article in a

standardized manner. If available, the author recorded age,

sex, laterality, presenting symptoms, acuity of symptoms,

preoperative diagnostic studies, presence of preoperative

diagnosis, predisposing factors, surgical repair technique,

hernia sac contents, complications, postoperative stay, 30-

day mortality, recurrence, follow-up data, and presence of

preoperative symptoms postoperatively. Due to the large

numbers of small reports, we performed only descriptive

statistics.

Results

The inclusion criteria were met by 135 articles reporting

clinical data for 298 patients. Of these 135 articles, 106

were single-patient case reports. Despite an English lan-

guage only search strategy, we included authors from

around the world, including the United States, Europe,

Turkey, Japan, India, Pakistan, Nairobi, New Zealand,

Australia, Israel, and Greece. The disciplines of general

surgery, minimally invasive surgery, thoracic surgery,

internal medicine, and radiology all contributed articles for

analysis.

Women made up 62% of the patients in this review. The

average age of the patients was 53 years (Table 1). The

women had a rather normal distribution, with 15% pre-

senting between 56 and 60 years of age. Men, on the other

hand, had a more bimodal distribution, with peaks at ages

31–35 years and 66–70 years. The average age at presen-

tation was 58 years for the women and 50 years for the

men.

The anatomic distribution of MH was found to be 91%

for the right, 5% for the left, and 4% for bilateral cases

(Table 1). Predisposing conditions, present in 41% of the

cases, included pregnancy, trauma, obesity, chronic con-

stipation, chronic cough [2–5], and any condition the

author thought contributed to the patient’s clinical

presentation.

The analysis showed that only 28% of the patients were

truly asymptomatic at the time of presentation. For this

analysis, symptoms were broken down into the following

categories: bowel obstruction, pulmonary symptoms, pain/

pressure, dysphasia, bleeding, gastroesophageal reflux

disease (GERD), and other. The percentage of patients

presenting with each symptom category is listed in Table 2.

The pain/pressure category included patients with chest or

abdominal discomfort not related to a bowel obstruction.

Pulmonary symptoms were assigned to patients with

dyspnea, cough, and shortness of breath that could rea-

sonably be explained by their MH. According to the

findings, 28% of patients presented within 1 month after

the onset of symptoms.

Several diagnostic methods have been used to evaluate

patients with MH. The most common study reported is

chest X-ray (93%), followed by computed tomography

(CT) scan (47%), contrast enema (24%), upper gastroin-

testinal (GI) study (23%), upper GI endoscopy (8%), and

magnetic resonance imaging (MRI) (5%).

Repair of MH has been accomplished primarily through

four procedures: laparotomy, thoracotomy, thoracoscopy,

and laparoscopy (Table 3). Only two cases using the tho-

racoscopic approach have been reported in the English

literature [6, 7]. Analyses of the surgical technique used in

the repair of MH were included in this review. Table 3 also

displays the percentage of cases in which the hernia sac

was excised for each surgical approach.

Table 1 Demographics and laterality

Result

Average age (year) (n = 282) 53

Female (%) (n = 298) 62

Predisposing factor (%) (n = 213) 41

Right sided (%) (n = 258) 91

Left sided (%) (n = 258) 5

Bilateral (%) (n = 258) 4

Table 2 Presenting symptoms

%

Asymptomatic (n = 295) 28

Pulmonary symptoms 36

Pain/pressure (chest or abdomen, not obstruction) 37

Obstruction 20

Dysphagia 3

Bleeding 1

GERD 1

Other (HTN, fatigue, indigestion) 1

Symptoms for less than 1 month (n = 112) 28

GERD, gastroesophageal reflux disease; HTN, hypertension
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The review identified 46 laparoscopic cases in the lit-

erature. During laparoscopy, the hernia sac usually was

removed (69%). Repair generally was performed using an

interposition mesh graft (64%), with 29% of cases receiv-

ing primary repair and 7% receiving primary repair

reinforced with mesh. The reported outcomes for the lap-

aroscopic approach have been excellent (Table 3). Due to

the small cohort, conclusions regarding the superiority of

primary repair versus interposition mesh graft versus pri-

mary repair with mesh reinforcement cannot be

substantiated. However, no appreciable differences in

outcomes are evident with the available data. The com-

plication rate is comparable with that for other surgical

approaches. Hospital stay appears less than after thora-

cotomy or laparotomy. Additionally, there have been no

reported recurrences or deaths after laparoscopic repair.

Authors reported a wide variety of complications.

Examples include pneumonia, arrhythmias, pneumothorax,

wound infection, and pleural effusion. Only one recurrence

and three deaths were reported.

Discussion

The hernia that now bears his name was first described by

Morgagni after reading an autopsy of an Italian stonecutter

and published in his book Seats and Causes of Diseases

(1761) [8, 9]. This defect also is referred to as the space of

Larrey, Napoleon’s surgeon, who described the retrosternal

space as an avenue through which pericardial tamponade

could be treated [9]. Some authors refer to the potential

retrosternal space on the right as ‘‘Morgagni’s gap’’ and the

space on the left as ‘‘Larrey’s gap’’ [10].

In 1911, Waelli made the first radiologic diagnosis of an

MH [11]. The formation of the diaphragm, which takes

place between the 4th and 12th weeks of gestation, is a

complex process. The diaphragm begins formation in the

cervical region and proceeds in a caudal direction [12]. The

muscular component of the diaphragm is formed by

myotomes that invade the mesenchyma in a dorsal to

ventral orientation [13]. Thus the anterior aspect of the

diaphragm is the last to form. As the diaphragm migrates

caudally, two other processes are occurring. The sternum is

fusing in a cephalad to caudal direction, and there is a rapid

increase in the abdominal contents. Errors in the coordi-

nation of this process lead to congenital defects or

weakness in the diaphragm.

Morgagni hernias are far more common on the right

despite protection from the liver. One hypothesis for this

disparity is that the more extensive pericardial attachments

on the left provide additional support for that side of the

diaphragm [14]. The defect itself usually has a greater

transverse dimension than the anteroposterior dimension [2].

Almost any nonretroperitoneal abdominal organ can be

found within an MH. However, omentum exclusively

(31%) or colon and omentum (29%) constitute the most

common contents of the hernia sac (Fig 1). Stomach

(15%), small bowel (11%), and liver (4%) also may be

found within the hernia sac. Some authors believe that

patients with a herniated stomach are more likely to have

serious symptoms than those with herniated colon and/or

omentum [14]. Occasionally, patients may have a coexis-

ting paraesophageal hernia [15–19]. There are two reported

cases of a right Morgagni defect containing both pleural

and peritoneal contents [20]. One of these patients reported

a long history of asthmatic-type attacks and poor exercise

tolerance, which subsided after surgery [21]. Dawson and

Jansing [22] reported a case of a patient who underwent

exploration and was found to have colon cancer within the

hernia sac.

Table 3 Comparison of surgical approaches

Laparotomy % (n) Thoracotomy % (n) Laparoscopy % (n) Thoracoscopy % (n)

Choice of surgical approach 30 (81/269) 49 (132/269) 17 (46/269) 0.7 (2/269)

Diagnosis before surgery 87 (67/77) 66 (46/70) 91 (42/46) 0 (0/2)

Cases requiring emergency surgery 26 (17/65) 6 (3/49) 3 (1/35) 0 (0/2)

Resection of hernia sac 82 (32/39) 100 (63/63) 31 (13/42) 100 (1/1)

Primary repair 88 (68/77)a 92 (110/119) 29 (13/45)b 100 (2/2)

Interposition mesh graft 6 (5/77)a 8 (9/119) 64 (29/45)b 0 (0/2)

Complications 17 (9/53) 6 (6/94) 5 (2/44) 0 (0/2)

30-Day mortality 4 (3/76) 0 (0/123) 0 (0/46) 0 (0/2)

Mean hospital stay (days) 11 (n = 22) 8 (n = 34) 3 (n = 39) 14 (n = 2)

Recurrence 0 (0/78) 1 (1/129) 0 (0/46) 0 (0/2)

Mean follow-up (months) 28 (n = 23) 85 (n = 42) 15 (n = 35) 12 (n = 2)

a Four cases used a primary repair reinforced with mesh. These cases were not classified as either a primary repair or an interposition mesh graft
b Three cases used a primary repair reinforced with mesh. These cases were not classified as either a primary repair or an interposition mesh graft
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A hereditary link was hypothesized by Catalona et al. [3]

in a report that described a mother with an MH and her

daughter with a congenital lung hernia. These authors

observed that both the anterior muscle fibers of the dia-

phragm and Sibson’s fascia have a common embryologic

origin in the third, fourth, and fifth segments of the cervical

mesenchyme. Tazuke et al. [23] provided additional data

when they documented a case of congenital diaphragmatic

hernia in identical twins. The condition also has been asso-

ciated with the following syndromes and congenital defects:

Down’s syndrome, Turner’s syndrome, Noonan syndrome,

Prader Willi syndrome, tetralogy of Fallot, ventricular septal

defects, scoliosis, Morquio syndrome, connective tissue

disorders, dextrocardia, chest wall deformities, genitouri-

nary abnormalities, and omphalocele [24–33].

Although the prevalence of MH in the adult population

has not been studied, Mullins et al. [34] reviewed 13,138

CT scans and found the prevalence of Bockdalek hernias to

be 0.17%. It is important to understand that the statistics in

the following discussion describe only the patients reported

in the literature. Older series report that 59% of all patients

who present with this condition are older than 50 years

[35]. Our study supports this finding because the average

age of all the patients was 53 years. Based on our analysis,

it appears that men may present earlier than women. This

may reflect the fact that men are more likely to sustain mild

to moderate trauma at a younger age. Whereas our review

found that 62% of the patients were female, it is reported

that the prevalence among infants is equal between the

sexes [36].

This review found that a significant proportion of

patients had predisposing conditions possibly contributing

to the development of an MH. Pregnancy, trauma, obesity,

chronic constipation, and chronic cough are common pre-

disposing conditions cited in the literature [2–5]. The

common thread in these conditions is increased intraab-

dominal pressure. Authors have reported several unusual

cases resulting from a presumed increase in intraabdominal

pressure. Two cases of herniation after peritoneal dialysis

have been reported [37, 38]. Furthermore, herniation has

been attributed to pancreatitis that caused increased intra-

abdominal pressure [4].

A common misconception is that these patients often

are asymptomatic at the time of presentation [2, 13, 16,

39–41]. This analysis found that 72% of patients present

with symptoms related to their MH. Pain and pulmonary

complaints were the most commonly reported symptoms

(Table 2). Intuitively, it is reasonable to assume that there

are many asymptomatic people with MH. Unfortunately,

there are no data to support this assumption. Physiologic

consequences of MH are not always apparent, as illus-

trated by one patient who had resolution of refractory

hypertension after repair of massive bilateral MH [42].

Slaetis [43], who published one of the larger series, was

unable to make an association between the size of the

hernia and symptoms. In a review of 24 cases, Sirmali

et al. [44] found that small hernias (\5 9 5 cm) were

asymptomatic. However, small hernias in several cases did

produce symptoms.

The differential diagnosis of MH is quite extensive. The

diagnosis can be especially challenging when the only

radiographic abnormality is an anterior cardiophrenic angle

abnormality with no evidence of bowel gas patterns in the

chest. Based on this chest X-ray finding, the differential

diagnosis could include lipoma, liposarcoma, lymphoma,

teratoma, neurofibroma, pericardial cyst, Bochdalek hernia,

tuberculoma, lung cancer, pleural mesothelioma, atelecta-

sis, pneumonia, thymoma, localized anterior segmental

eventration of the diaphragm, empyema, hydatid cyst, and

sequestration of the lung [45]. Radiographic abnormalities

in this location may be the consequence of medical treat-

ment. For example, high doses of steroids can cause

enlargement of the pericardial fat pad [9].

The workup for a suspected MH begins with a thorough

history and physical examination. Providers should query

patients for obstructive or pulmonary symptoms. Patients

may report an experience of trauma in the remote past. At

the physical examination, auscultation of the chest may

reveal bowel sounds. Radiographic studies begin with a

chest X-ray, which may reveal a bowel gas pattern within

the chest (Fig. 2) [46]. On a lateral chest X-ray, the hernia

may resemble the profile of a cane handle located just

beneath the sternum. This finding has come to be known as

the ‘‘sign of the cane’’ [47]. Abnormal findings usually are

followed up with a CT scan of the chest and abdomen. The

CT scan may show contrast-filled bowel in the chest

(Fig. 3) or a solid-appearing mass that can be confused

with a lipoma.

Fig. 1 Laparoscopic view of a right-sided Morgagni defect with

omentum and colon herniating into the chest
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A diagnosis of MH is strongly suspected if fine curvi-

linear or linear densities are seen within the mass [48–52].

Hounsfield units ranging from -80 to -120 suggest that

the lesion is composed of fat [53]. These curvilinear den-

sities most likely represent vessels within the omentum.

Additionally, a CT three-dimensional reconstruction may

be helpful [54]. In cases that have no abdominal viscera

located within the chest, MRI may be able to discern

between a chest process and one that originates from within

the abdomen. Some features that make MRI a useful

method for evaluating diaphragmatic hernias are the

absence of ionizing radiation, the reduction in motion

artifacts by cardiac and respiratory gating, and the potential

for multiplanar imaging [55]. Echocardiography provides

another diagnostic option that has been used to identify

MH when it closely abuts the heart [56, 57]. Pfannschmidt

et al. [58] reported a series of four patients in whom they

measured pre- and postoperative spirometric values. Their

study showed that some spirometric values improved 3–21

months after surgery. Regardless of the method, prompt

diagnosis is imperative because a late diagnosis or misdi-

agnosis can be fatal [59].

Surgery provides definitive management for patients

with MH. However, because the prevalence of MH has not

been reported, it is impossible to compare operative and

nonoperative management. Hence, the true benefit of sur-

gery is unknown. In the opinion of many authors, surgery is

indicated for both symptomatic and asymptomatic presen-

tations [13, 44, 60–63]. It is easier to justify surgery for

symptomatic patients, so the real quandary lies with the

management of asymptomatic patients. Whereas one report

describes successful nonoperative management of a MH

[64], several examples exist of patients who have failed this

management strategy [63, 65–71]. One of these patients was

followed for 18 years before requiring surgery [71].

Another factor that supports the routine repair of MH is the

addition of laparoscopy to the surgeon’s armamentarium.

Cholecystectomy, Nissen fundoplication, paraesophageal

hernia repair, gastrectomy, abdominal aortic aneurysm repair,

and coronary artery bypass graft (CABG) have been per-

formed simultaneously with MH repair [17, 61, 72–76].

Successful repair during pregnancy also has been reported.

Kurzel et al. [77] recommend elective repair if MH is dis-

covered in the first or second trimesters. If MH is discovered in

the third trimester, a mature fetus should be ensured before

simultaneous cesarean section and hernia repair are performed.

Several surgical approaches have been used to repair

MH (Table 3). The abdominal approach allows for easier

reduction of the hernia contents, evaluation of the contra-

lateral diaphragm for additional defects, and concomitant

evaluation and repair of intraabdominal pathology. One

report describes a patient who underwent thoracotomy then

subsequently experienced an intestinal obstruction 2 years

later through the contralateral defect that was not visual-

ized [75]. Also, in the event that the abdomen cannot

accommodate the hernia contents, use of the abdominal

approach allows the surgeon to repair the defect and leave a

ventral hernia, which can be addressed at a later time [46].

A higher complication rate and a longer hospital stay after

laparotomy may be explained by the fact that most emer-

gency operations are performed through this approach

(Table 3). The primary advantage of the thoracic approach

Fig. 2 Preoperative chest X-ray showing bowel gas within the right

chest

Fig. 3 Coronal image of a computed tomography three-dimensional

reconstruction showing contrast-filled bowel within the right chest

Surg Endosc (2008) 22:1413–1420 1417
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is that it provides easier dissection of the hernia sac off the

mediastinal and pleural structures [43]. Despite the more

widespread use of laparoscopy, thoracotomy continues to

be the most widely used surgical approach for MH reported

in the literature.

Management of the hernia sac is a key decision point for

many surgeons, and their opinion on this issue may affect

their surgical approach. The natural history of an unexcised

hernia sac has not been studied extensively [10, 78]. Ra-

machandran and Arora [72] reported complete resolution

of an unexcised sac by CT scan 1 month postoperatively.

However, during the same time interval, the patient

studied by Contini et al. [79] still had a small residual cyst

as seen by CT scan. Figure 4 is an example of a postop-

erative chest X-ray showing a fluid collection within the

unexcised hernia sac. Many authors feel the hernia sac

should not be resected [12, 19, 80, 81]. In children, dis-

section of the peritoneal sac has resulted in fatal cases of

pneumopericardium [82]. Other surgeons prefer a more

selective approach and recommend removing the sac only

when it is small, without intrathoracic adhesions, and when

the chance of injuring thoracic structures is small [72, 83,

84]. Still, some feel resection of the sac is safe and adhere

more strictly to classic surgical principles [2, 60, 85]. This

opinion may explain why thoracotomy continues to be the

most widespread surgical approach.

Minimally invasive surgery has changed the way many

surgeons approach MH. Only two cases of thoracoscopy

have been reported in the English literature, so the fol-

lowing discussion is based primarily on laparoscopy.

Although incarceration and even strangulation of hernia

contents have been reported [48, 86, 87], hernia contents

usually are not incarcerated and reduce without much

difficulty [14]. To avoid tension, Thoman et al. [10] rec-

ommend using prosthetic mesh to cover defects larger than

20–30 cm2. Others recommend using mesh repairs in all

cases except those involving neonates [88]. Several dif-

ferent types of materials have been used: polypropylene,

expanded polytetrafluoroethylene (ePTFE) (dual mesh;

Gore Medical, Flagstaff, AZ, USA), Vypro (Vypro II,

Ethicon Endosurgery, Cincinnati, OH, USA), Composix

(C. R. Bard, Inc, NJ, USA), bovine pericardium (Tuto-

patch; Tutogen Medical, Neunkirchen, Bavaria, DE, USA),

and Parietex (Parietex Composite; Sofradim, Trevoux,

France), to name a few [29, 68, 89–92]. Another technique

used by several authors to avoid cyst formation is to leave a

drain in the hernia sac [24, 60, 72, 79, 84, 93].

The technique for laparoscopic repair of MH has been

well described. The patient is placed in reverse Trendel-

enburg position and three to five ports are placed with an

orientation similar to that for a laparoscopic Nissen fun-

doplication or other upper abdominal surgery. It is

important not to place trocars too close to the costal margin

[94]. Management of the hernia sac has already been dis-

cussed. Based on the opinions of several authors, achieving

at least 1.5 to 2.5 cm overlap of the mesh is preferred [89,

91, 92]. Of those authors who have used polypropylene

mesh to repair the defect, 29% (5/17) do not cover the

mesh [25, 72, 95] because they think the round ligament,

liver, and omentum provide ample protection for the bowel

[12, 70]. This concept may not apply to left-sided hernias.

However, tissue coverage of the mesh can be achieved with

omentum [93], peritoneal flap [81,83], falciform ligama-

ment/ligamentum teres [85], or nothing [25, 72, 95]. Mesh

fixation can be performed with surgical tacks or various

laparoscopic suturing techniques. Additionally, repair has

been accomplished laparoscopically without pneumoperi-

toneum by using an abdominal wall-lifting device [96]. As

with any laparoscopic case, the surgeon should be prepared

to convert to an open procedure because cases of failed

laparoscopy have been reported [48].

Conclusion

Based on our analysis, MH is a rare clinical entity that pre-

sents earlier in life for men than women. Patients usually

present with symptoms, often of the pulmonary or pain

variety. The differential diagnosis can be quite extensive, and

advanced imaging technology may prove helpful. Surgical

repair should be attempted for healthy individuals regardless

of symptoms. Resection of the hernia sac is not universally

performed. Laparoscopy is a safe surgical approach with a

low morbidity and a short hospital stay. Surgeons familiar

with laparoscopic techniques should consider this approach

when treating patients with a Morgagni hernia.

Fig. 4 Chest X-ray taken 10 days postoperatively with evidence of

fluid accumulation in the unexcised hernia sac above the right

hemidiaphragm

1418 Surg Endosc (2008) 22:1413–1420

123



References

1. Harrington SW (1951) Clinical manifestations and surgical

treatment of congenital types of diaphragmatic hernia. Rev

Gastroenterol 18:243–256

2. Ackroyd R, Watson DI (2000) Laparoscopic repair of a hernia of

Morgagni using a suture technique. J R Coll Surg Edinb 45:400–

402

3. Catalona WJ, Crowder WL, Chretien PB (1972) Occurrence of

hernia of Morgagni with filial cervical lung hernia: a hereditary

defect of the cervical mesenchyme?. Chest 62:340–342

4. Lev-Chelouche D, Ravid A, Michowitz M, Klausner JM, Kluger

Y (1999) Morgagni hernia: unique presentations in elderly

patients. J Clin Gastroenterol 28:81–82

5. Eglinton T, Coulter GN, Bagshaw P, Cross L (2006) Diaphrag-

matic hernias complicating pregnancy. ANZ J Surg 76:553–557

6. Akamine S, Kawahara K, Nakamura A et al (1995) Successful

utilization of a video-assisted thoracic approach to repair Mor-

gagni’s hernia: report of a case. Surg Today 25:654–656

7. Hussong RL Jr, Landreneau RJ, Cole FH Jr (1997) Diagnosis and

repair of a Morgagni hernia with video-assisted thoracic surgery.

Ann Thorac Surg 63:1474–1475

8. Hoffmann KF, Chilko J (1954) Subcostosternal diaphragmatic

hernia. Ann Intern Med 41:616–629

9. Comer TP, Schmalhorst WR, Arbegast NR (1973) Foramen of

Morgagni hernia diagnosed by liver scan. Chest 63:1036–1038

10. Thoman DS, Hui T, Phillips EH (2002) Laparoscopic diaphrag-

matic hernia repair. Surg Endosc 16:1345–1349

11. Hajdu NH, Sidhva JN (1955) Parasternal diaphragmatic hernia

through the foramen of Morgagni; with report of a case. Br J

Radiol 28:355–357

12. Swain JM, Klaus A, Achem SR, Hinder RA (2001) Congenital

diaphragmatic hernia in adults. Semin Laparosc Surg 8:246–255

13. Comer TP, Clagett OT (1966) Surgical treatment of hernia of the

foramen of Morgagni. J Thorac Cardiovasc Surg 52:461–468

14. Aabye R (1954) Diaphragmatic hernia: right-sided sub-costo-

sternal type in a patient with large gibbus. Acta Chir Scand

108:6–12

15. Lund RR, Crisler EC, Sammons BP, Gartenlaub C (1958)

Simultaneous occurrence of subcostosternal (Morgagni) hernia

and hiatus hernia: report of a case. Radiology 70:561–563

16. Ngaage DL, Young RA, Cowen ME (2001) An unusual combi-

nation of diaphragmatic hernias in a patient presenting with the

clinical features of restrictive pulmonary disease: report of a case.

Surg Today 31:1079–1081

17. Eroglu A, Kurkcuoglu IC, Karaoglanoglu N, Yilmaz O (2003)

Combination of paraesophageal hernia and Morgagni hernia in an

old patient. Dis Esophagus 16:151–153

18. Cokmez A, Durak E (2003) Laparoscopic repair of Morgagni

hernia and paraesophageal hernia on the same patient. Surg En-

dosc 17:660

19. Chang TH (2004) Laparoscopic treatment of Morgagni-Larrey

hernia. West Va Med J 100:14–17

20. Wickstrom P, Helseth HK (1973) Foramen of Morgagni hernia.

Minn Med 56:671–673

21. Shackelford RT, Hunt EO Jr (1971) Hernia of Morgagni: con-

current presence of peritoneal and pleural sacs through same

diaphragmatic defect. South Med J 64:634–636

22. Dawson RE, Jansing CW (1977) Case report: foramen of Mor-

gagni hernias. J Ky Med Assoc 75:325–327

23. Tazuke Y, Kawahara H, Soh H et al (2000) Congenital dia-

phragmatic hernia in identical twins. Pediatr Surg Int 16:512–514

24. Angrisani L, Lorenzo M, Santoro T, Sodano A, Tesauro B (2000)

Hernia of foramen of Morgagni in adult: case report of laparo-

scopic repair. JSLS 4:177–181

25. Nguyen T, Eubanks PJ, Nguyen D, Klein SR (1998) The lapa-

roscopic approach for repair of Morgagni hernias. JSLS 2:85–88

26. Nursal TZ, Atli M, Kaynaroglu V (2000) Morgagni hernia in a

patient with Morquio syndrome. Hernia 4:37–39

27. Moss AJ, Harris DJ (1969) Congenital herniation of the large

bowel into the pericardial cavity: survival into adulthood despite

a generalized connective tissue disorder. Dis Chest 55:301–305

28. Chitwood WR Jr, Barnes RL, Postlethwait RW (1976) The ret-

rosternal foramen of Morgagni: massive small bowel herniation.

N C Med J 37:658–662

29. Mouroux J, Venissac N, Alifano M, Padovani B (2003) Morgagni

hernia and thoracic deformities. Thorac Cardiovasc Surg 51:44–45

30. Barut I, Tarhan OR, Cerci C, Akdeniz Y, Bulbul M (2005)

Intestinal obstruction caused by a strangulated Morgagni hernia

in an adult patient. J Thorac Imaging 20:220–222

31. Johnson EK, Mangiardi JL (1952) Subcostosternal diaphragmatic

hernia. Am J Surg 84:245–248

32. Khalid MM (2004) Morgagni’s hernia. J Coll Physicians Surg

Pak 14:43–44

33. Bingham JA (1959) Herniation through congenital diaphragmatic

defects. Br J Surg 47:1–15

34. Mullins ME, Stein J, Saini SS, Mueller PR (2001) Prevalence of

incidental Bochdalek’s hernia in a large adult population. AJR

Am J Roentgenol 177:363–366

35. Saltzstein HC, Linkner LM, Scheinberg SR (1951) Subcosto-

sternal (Morgagni) diaphragmatic hernia: report of a case of

hernia containing stomach, transverse colon, and omentum, with

review of the literature. Arch Surg 63:750–765

36. de Kort LM, Bax KM (1996) Prosthetic patches used to close

congenital diaphragmatic defects behave well: a long-term fol-

low-up study. Eur J Pediatr Surg 6:136–138

37. Polk D, Madden RL, Lipkowitz GS et al (1996) Use of com-

puterized tomography in the evaluation of a CAPD patient with a

foramen of Morgagni hernia: a case report. Perit Dial Int 16:318–

320

38. Ramos JM, Burke DA, Veitch PS (1982) Hernia of Morgagni in

patients on continuous ambulatory peritoneal dialysis. Lancet

1:161–162

39. Bhasin DK, Nagi B, Gupta NM, Singh K (1989) Chronic inter-

mittent gastric volvulus within the foramen of Morgagni. Am J

Gastroenterol 84:1106–1108

40. Chin EF, Duchesne ER (1955) The parasternal defect. Thorax

10:214–219

41. Eren S, Gumus H, Okur A (2003) A rare cause of intestinal

obstruction in the adult: Morgagni’s hernia. Hernia 7:97–99

42. Ninos A, Pierrakakis S, Stavrianos V et al (2006) Bilateral con-

genital anterior diaphragmatic hernia: a case report. Hernia

10:525–527

43. Slaetis P (1963) Herniation through the foramen of Morgagni:

clinical observations in 17 operatively treated cases. Ann Chir

Gynaecol Fenniae 52:477–486

44. Sirmali M, Turut H, Gezer S et al (2005) Clinical and radiologic

evaluation of foramen of Morgagni hernias and the transthoracic

approach. World J Surg 29:1520–1524

45. Craighead CC, Strug LH (1958) Diaphragmatic deficiency in the

retrocostoxiphoid area. Surgery 44:1062–1069

46. Wolloch Y, Grunebaum M, Glanz I, Dintsman M (1974) Symp-

tomatic retrosternal (Morgagni) hernia. Am J Surg 127:601–605

47. Martins M, Kemler RL, Russell JC, Strauch GO (1987) Dia-

phragmatic hernias of Morgagni. Conn Med 51:282–287

48. Machtelinckx C, De Man R, De Coster M, Ghillebert G, Provoost

V (2001) Acute torsion and necrosis of the greater omentum

herniated into a foramen of Morgagni. Abdom Imaging 26:83–85

49. Sutro WH, King SJ (1987) Computed tomography of Morgagni

hernia. N Y State J Med 87:520–521

Surg Endosc (2008) 22:1413–1420 1419

123



50. Bufkin WJ (2001) Chest discomfort and abnormal chest radio-

graph. Proc Baylor Univ 14:183–184

51. Yadav RK, Sukhija S (2001) Morgagni hernia. Indian J Chest Dis

Allied Sci 43:163–164

52. Sarikaya B, Edguer T, Senocak E, Cila A (2006) Multidetector

computed tomography findings of an adult patient with Morgagni

hernia presenting with perforated appendicitis. Eur J Radiol Extra

58:31–33

53. Erdem LO, Erdem CZ, Comert M (2004) Intrapancreatic lipoma

and Morgagni hernia: a previously unrecognized association. Dig

Dis Sci 49:1962–1965

54. Yamashita K, Tsunoda T (2004) Three-dimensional computer

images of Morgagni hernia. Am J Surg 187:109–110

55. Collie DA, Turnbull CM, Shaw TR, Price WH (1996) Case

report: MRI appearances of left-sided Morgagni hernia contain-

ing liver. Br J Radiol 69:278–280

56. Nishimura RA, Tajik AJ, Schattenberg TT, Seward JB (1985)

Diaphragmatic hernia mimicking an atrial mass: a two-dimen-

sional echocardiographic pitfall. J Am Coll Cardiol 5:992–995

57. Sajeev CG, Francis J, Roy TN, Fassaludeen M, Venugopal K

(2003) Morgagni hernia in adult presenting as cardiomegaly. J

Assoc Physicians India 51:85–86

58. Pfannschmidt J, Hoffmann H, Dienemann H (2004) Morgagni

hernia in adults: results in 7 patients. Scand J Surg 93:77–81

59. Rowles DF, Crenshaw GL (1953) Diaphragmatic herniation

through the space of Morgagni. California Med 78:461–464

60. Dalvi AN, Rege SA, Ravikiran CS, Thapar BV, Deshpande AA

(2001) Laparoscopic repair of Morgagni hernia in adult. Indian J

Gastroenterol 20:70

61. Meredith K, Allen J, Richardson JD, Bergamini TM (2000)

Foramen of Morgagni hernia: surgical consideration. J Ky Med

Assoc 98:286–288

62. White DC, McMahon R, Wright T, Eubanks WS (2002) Lapa-

roscopic repair of a Morgagni hernia presenting with syncope in

an 85-year-old woman: case report and update of the literature. J

Laparoendosc Adv Surg Tech 12:161–165

63. Minneci PC, Deans KJ, Kim P, Mathisen DJ (2004) Foramen of

Morgagni hernia: changes in diagnosis and treatment. Ann Tho-

rac Surg 77:1956–1959

64. Hunter WR (1959) Herniation through the foramen of Morgagni.

Br J Surg 47:22–27

65. Gilkeson RC, Basile V, Sands MJ, Hsu JT (1997) Chest case of

the day: Morgagni’s hernia. AJR Am J Roentgenol 169:266, 268–

270

66. Missen AJ (1973) Foramen of Morgagni hernia. Proc R Soc Med

66:654–656

67. Rennell CL (1973) Foramen of Morgagni hernia with volvulus of

the stomach. Am J Roentgenol Radium Ther Nuclear Med

117:248–250

68. Settembre A, Cuccurullo D, Pisaniello D et al (2003) Laparo-

scopic repair of congenital diaphragmatic hernia with prosthesis:

a case report. Hernia 7:52–54

69. Mannix H Jr, Diethelm AG, Pitman JM Jr (1966) Gastric vol-

vulus within hernia of foramen of Morgagni: cause of intestinal

obstruction. NY State J Med 66:521–524

70. Caprotti R, Mussi C, Scaini A, Angelini C, Romano F (2005)

Laparoscopic repair of a Morgagni-Larrey hernia. Int Surg

90:175–178

71. Jemerin EE (1963) Diaphragmatic hernia through the foramen of

Morgagni. J Mt Sinai Hosp N Y 30:415–426

72. Ramachandran CS, Arora V (1999) Laparoscopic transabdominal

repair of hernia of Morgagni-Larrey. Surg Laparosc Endosc

Percutan Tech 9:358–361

73. Smith J, Ghani A (1995) Morgagni hernia: incidental repair

during laparoscopic cholecystectomy. J Laparoendosc Surg

5:123–125

74. Huang MW, Young JN (2005) Massive recurrent anterior dia-

phragmatic hernia, coronary artery disease, and valvular heart

disease. Ann Thorac Surg 79:1417–1419

75. Boyd DP, Wooldridge BF (1957) Diaphragmatic hernia through

the foramen of Morgagni. Surg Gynecol Obstet 104:727–732

76. Filipi CJ, Marsh RE, Dickason TJ, Gardner GC (2000) Laparo-

scopic repair of a Morgagni hernia. Surg Endosc 14:966–967

77. Kurzel RB, Naunheim KS, Schwartz RA (1988) Repair of

symptomatic diaphragmatic hernia during pregnancy. Obstet

Gynecol 71:869–871

78. Loong TP, Kocher HM (2005) Clinical presentation and opera-

tive repair of hernia of Morgagni. Postgrad Med J 81:41–44

79. Contini S, Dalla Valle R, Bonati L, Zinicola R (1999) Laparo-

scopic repair of a Morgagni hernia: report of a case and review of

the literature. J Laparoendosc Adv Surg Tech 9:93–99

80. Kuster GG, Kline LE, Garzo G (1992) Diaphragmatic hernia

through the foramen of Morgagni: laparoscopic repair case

report. J Laparoendosc Surg 2:93–100

81. Huntington TR (1996) Laparoscopic transabdominal preperito-

neal repair of a hernia of Morgagni. J Laparoendosc Surg 6:131–

133

82. Pokorny WJ, McGill CW, Harberg FJ (1984) Morgagni hernias

during infancy: presentation and associated anomalies. J Pediatr

Surg 19:394–397

83. Vanclooster P, Lefevre A, Nijs S, de Gheldere C (1997) Lapa-

roscopic repair of a Morgagni hernia. Acta Chir Belg 97:84–85

84. Greca G, Fisichella P, Greco L et al (2001) A new simple lapa-

roscopic-extracorporeal technique for the repair of a Morgagni

diaphragmatic hernia. Surg Endosc 15:99

85. Rau HG, Schardey HM, Lange V (1994) Laparoscopic repair of a

Morgagni hernia. Surg Endosc 8:1439–1442

86. Gray FJ (1981) Strangulated hernia of the foramen of Morgagni:

introducing a principle for the reduction of obstructed intraab-

dominal hernias. Aust N Z J Surg 51:314–317

87. Rossi G, Weiss M (1967) Herniation and strangulated incarcer-

ation of small intestines in the foramen of Morgagni. J Mt Sinai

Hosp N Y 34:38–39

88. Tong RS, Jacobs J, McLaughlin S (2006) Laparoscopic repair of

Morgagni diaphragmatic hernia. Surg Pract 10:159–162

89. Marin-Blazquez AA, Candel MF, Parra PA et al (2004) Morgagni

hernia: repair with a mesh using laparoscopic surgery. Hernia

8:70–72

90. Ipek T, Altinli E, Yuceyar S et al (2002) Laparoscopic repair of a

Morgagni-Larrey hernia: report of three cases. Surg Today

32:902–905

91. Percivale A, Stella M, Durante V et al (2005) Laparoscopic

treatment of Morgagni-Larrey hernia: technical details and report

of a series. J Laparoendosc Adv Surg Tech 15:303–307

92. Yavuz N, Yigitbasi R, Sunamak O et al (2006) Laparoscopic

repair of Morgagni hernia. Surg Laparosc Endosc Percutan Tech

16:173–176

93. Bortul M, Calligaris L, Gheller P (1998) Laparoscopic repair of a

Morgagni-Larrey hernia. J Laparoendosc Adv Surg Tech 8:309–

313

94. Richardson WS, Bolton JS (2002) Laparoscopic repair of con-

genital diaphragmatic hernias. J Laparoendosc Adv Surg Tech

12:277–280

95. Del Castillo D, Sanchez J, Hernandez M et al (1998) Morgagni’s

hernia resolved by laparoscopic surgery. J Laparoendosc Adv

Surg Tech 8:105–108

96. Orita M, Okino M, Yamashita K, Morita N, Esato K (1997)

Laparoscopic repair of a diaphragmatic hernia through the fora-

men of Morgagni. Surg Endosc 11:668–670

1420 Surg Endosc (2008) 22:1413–1420

123


	Presentation and management of Morgagni hernias in adults: �a review of 298 cases
	Abstract
	Background
	Methods
	Results
	Conclusions

	Materials and methods
	Results
	Discussion
	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


