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Morgagni hernia presenting with massive pericardial effusion
and ascites: prenatal management by thoraco-amniotic shunting
and fetal endoscopic tracheal occlusion (FETO) and review
of the literature
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Abstract

Background Morgagni hernia presents a rare type of

congenital diaphragmatic hernia (CDH, about 2–5 %)

(Herman, J Perinatol 21:343–344, 2001), which is charac-

terized by an anterior mainly right-sided defect of the

diaphragm. Infrequently, this is combined with a herniation

of the liver into the pericardial cavity (Aké, Prenat Diagn

11:719–724, 1991; Stevens, Pediatr Radiol 26:791–793,

1996). This may cause massive pericardial effusion and

subsequently lung hypoplasia (Pober et al., Congenital

diaphragmatic hernia overview, University of Washington,

Seattle, 2015; Ikeda, J Perinat Med 30:336–340, 2002;

Hara, J Obstet Gynaecol Res 33:561–565, 2007). So far

only few cases have been reported in fetal life.

Case We report a case of Morgagni hernia with pericar-

diodiaphragmatic aplasia, complicated by two-compart-

ment effusions (massive pericardial effusion and mild

ascites), diagnosed in the second trimester. The case was

successfully managed in utero with thoraco-amniotic

shunting and late tracheal occlusion, followed by corrective

surgery after birth.

Discussion A review of the literature was performed,

identifying 13 cases of prenatally diagnosed Morgagni

hernia. The diagnosis was established by the sonographic

findings of pericardial effusion und intrathoracic herniation

of the liver. In only two cases a prenatal intervention was

carried out. All neonates were operated postnatally with

excellent final outcome.

Keywords Intrapericardial diaphragmatic hernia �
Pericardial effusion � Tracheal occlusion � Hydrops fetalis

Case

A 39-year-old G3, P1 was referred at 23 weeks’ for detailed

ultrasound evaluation because of hydrothorax. Our examina-

tion demonstrated a fetus with concordant growth, mild

ascites, polyhydramnios and massive thoracic effusion. It was

difficult to identify first the origin of the effusion, whether

pleural or pericardial, due to the practically non visible fetal

lungs (Fig. 1a). There was no evidence of further fetal

abnormalities including cardiac defects. The karyotype was

normal (46, XY) and TORCH serology was negative. Tho-

raco-amniotic shunting was advised to the patient due to the

pronounced ‘‘hydrops’’ to improve neonatal outcome on

account of highly possible pulmonary hypoplasia. The shunt

(Somatex Intra-Uterine-Shunt, 18G, Somatex Medical Tech-

nologies GmbH, Germany) was placed into the right thoracic

cavity, resulting in the complete drainage of the thoracic

effusion and subsequently resolution of the ascites. After the

drainage both lungs were seen compressed into an extremely

posterior position (Fig. 1b). They expanded only slightly.

Follow-up scans demonstrated a mediastinal shift to the left
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Fig. 1 Ultrasound images of the thorax at 23 weeks’. Severe pericardial effusion (a) with the lungs being extremely displaced posteriorly (b).

After placement of the thoraco-amniotic shunt: progressive intrapericardial herniation of the liver with mediastinal shift (c, d)

Fig. 2 MRI at 32 weeks’,

where the liver herniation and

mediastinal shift is evident.

There is no evidence of

effusions after thoraco-amniotic

shunting
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and a progressive, right-sided protrusion of the liver into the

thorax with further distinctly compressed lungs into an

extremely posterior position (Fig. 1c, d). The diagnosis of

intrathoracic liver herniation was established by the demon-

stration of hepatic vessels. An anterior, right diaphragmatic

hernia (Morgagni) combined with pericardiodiaphragmatic

aplasia was suspected at 26 weeks’ gestation. Between 26 and

32 weeks’ gestation, the estimated o/e lung to head ratio

(LHR) of the left lung was 21–23 %. To strengthen our

diagnosis and to differentiate from diaphragmatic eventration,

a fetal MRI was performed at 32 weeks’ (Fig. 2). The o/e total

fetal lung volume (TVLV) was 38 %. Because of the sus-

pected pulmonary hypoplasia, the option of a fetal endoscopic

tracheal occlusion (FETO) was considered. The tracheal

balloon was placed at 32 weeks’ and removed 4 weeks later

without complications.

A male infant of 3600 g was delivered by cesarean

section at 38 weeks’ gestation. The slightly deprived infant

was intubated immediately and admitted to the intensive

care unit. (APGAR: 6/6/7, pH 7.17, pCO2 71 mmHg, pO2

48 mmHg, BE -4.8 mmol/l). Despite very small lungs

visible at chest X-ray (Fig. 3), the baby received only mild

ventilation and underwent corrective surgery on day 6.

During operation the prenatal diagnosis was confirmed

(Fig. 4). The herniated hepatic lobes were relocated into

the abdominal cavity and the anterior diaphragmatic hernia

was closed primarily with the small rim of the diaphrag-

matic muscle and the hernial sac. Reconstruction of the

pericardium was also achieved with a layer of the hernial

sac. The postoperative course was complicated by two

incidents of respiratory insufficiency with the need of

intubation and mechanical ventilation. Because of sus-

pected recurrence, a surgical re-intervention was necessary

on day 59. A relaxation of the diaphragm was seen, and

therefore, the remaining diaphragm was just strengthened.

The child was released home 3 months after birth in good

health, without any breathing support.

Discussion

We present an especially rare form of Morgagni hernia,

complicated by intrapericardial liver herniation, two-com-

partment effusions (pericardial, ascites) with the necessity of

two prenatal interventions to improve the perinatal outcome.

Fig. 3 Chest X-ray after birth

at day 1 (a), and after surgery

(b)

Fig. 4 Intraoperative image. View into the abdominal cavity. The

liver has been relocated, closure of the diaphragm by means of the

hernial sac
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At the first examination, the lungs were barely visible

due to the massive thoracic effusion. In general, the origin

of effusion is easily determined by the position of the

lungs. While in pericardial effusion they are displaced

posteriorly in the thoracic cavity, in pleural effusions they

are located centrally with the fluid around them [7]. Our

suspected diagnosis was confirmed by the complete drai-

nage of the effusion after the placement of just one thoraco-

amniotic shunt, followed by the limited expansion and

persisting posterior location of the compressed lungs and

the later apparent liver herniation. In the era of high-res-

olution ultrasound, it has become feasible to differentiate

the herniated liver from other masses originating from

thoracic tissues, by the same echogenicity as the subdi-

aphragmatic liver and the presence of hepatic vessels [7–9].

A review of the literature (1991–2015, Table 1) revealed

13 other cases of prenatal diagnosed Morgagni hernia [2, 3,

5–14]. The majority was detected in the second or third

trimester and presented mainly with large pericardial effu-

sion. However, a cardiac tamponade was never observed.

Prenatal pericardiocentesis was performed in just two cases

due to feared lung hypoplasia [9, 10]. In the rest of the cases

no prenatal interventions were undertaken either due to

advanced gestational age or lack of fetal deterioration. In our

case, thoraco-amniotic shunting aimed to reduce intratho-

racic pressure allowing better development of the lungs. On

the first ultrasound evaluation the effusions were interpreted

as ‘‘hydrops fetalis’’, which was incorrect because in fetuses

with diaphragmatic hernia the thorax and abdominal cavity

should be considered as a single communicating cavity and

the presentation of hydrops indicates an overflow of fluid

from one compartment to the other [15]. The underlying

cause of the effusions is heterogeneously discussed. Similar

to fetuses with diaphragmatic hernia and fluid effusions,

locally disturbed lymphatic drainage may lead to pericardial

effusion due to an embryonic insult of the thoracic duct at the

Table 1 Review of the literature 1991–2015

References GA

(weeks) at

diagnosis

Effusions Associated

anomalies

Prenatal intervention Postnatal

respiratory

distress

Confirmation

of diagnosis

Time of

surgery

Outcome

Ake’ et al.

[2]

33 Pericardial None None No Surgery Day 5 Alive

Stevens

et al. [3]

37 Pleural None None No Surgery Day 2 Alive

Ikeda et al.

[5]

25 Pericardial None None No Surgery Day 70 Alive

Robnett-

Filly

et al. [7]

37 Pericardial VSD None Yes/ECMO Surgery Day 8 Alive

Kanamori

et al. [10]

27 Pericardial None Pericardiocentesis Yes Surgery Day 4 Alive

Hara et al.

[6]

16 Pericardial Right ventricular

aneurysma

None TOP Autopsy TOP TOP

Jain et al.

[8]

24 Pericardial None None TOP Autopsy TOP TOP

Grethel

et al. [11]

21 Pericardial Omphalocele, left

ventricular

aneurysma

None Yes Surgery Day 4 Alive

Slone et al.

[12]

17 None Sternal cleft,

ectopic liver

None No Surgery Day 3 Alive

Antinolo

et al. [9]

21 Pericardial None 2x pericardiocentesis EXIT Surgery Day 1 Alive

Haino

et al. [13]

21 Pericardial None None Prophylactic

intubation

Surgery Day 21 Alive

Kalelioglu

et al. [14]

21 Pericardial None None Yes Surgery 3 months Alive

23 Pericardial None None No Surgery 3 months Alive

Presented

case

23 Pericardial

ascites

None Thoraco-amniotic shunt

at 23 weeks FETO at

32 weeks

Yes Surgery Day 6 ?

day 59

Alive

Reported cases with diagnosed Morgagni hernia during fetal life

GA (weeks) gestational age in weeks, VSD ventricular septal defect, ECMO extracorporeal membrane oxygenation, EXIT ex utero intrapartum

treatment, TOP termination of pregnancy
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level of the diaphragma because of their close proximity

[15]. Mechanical irritation with reactive effusion and liver

congestion because of kinking of the hepatic veins could

present another mechanism [16]. Other differential diag-

noses of pericardial effusion should include diaphragmatic

eventration, cardiac diverticulum or pericardial teratoma

[16]. Like in our case, MRI might especially aid to distin-

guish from eventration.

Morgagni hernia during infancy is frequently associated

with further congenital abnormalities, particularly con-

genital heart defects and syndromes [4]. Among 14 pre-

natally described cases (Table 1), 10 (71.4 %) were

isolated and 4 (28.6 %) presented with additional structural

abnormalities [6, 7, 11, 12]. Defects of the septum

transversum are one of the features of Cantrell’s pentalogy

and some of the above mentioned non-isolated cases can be

considered as variants of that entity.

Except for two cases, where the parents opted for ter-

mination of pregnancy [6, 8], the reported outcome after

corrective surgery showed to be excellent. Some of the

neonates showed respiratory distress, but all were dis-

charged at home without breathing support. In the pre-

sented case, the fetal lungs remained hypoplastic despite

the insertion of a thoraco-amniotic shunt, probably due to

the large amount of intrathoracic fluid that suppressed the

expansion of the lungs at that early stage of the pregnancy.

Unlike previous published data [17] a rather large dis-

crepancy was observed between the estimated o/e LHR and

the o/e TFVL. The rather small ultrasound based mea-

surement could be attributed to the right anterior

diaphragmatic defect and a more posterior displacement of

the lungs, resulting in a small visible lung area at the ref-

erence level of the four chamber view. The low estimated

o/e LHR and TFLV with the distinct liver herniation into

the right hemithorax led us to the consideration of FETO to

possibly improve the prognosis.

In conclusion, intrapericardial Morgagni hernia is a rare

condition that should be considered in fetuses with large

pericardial effusions. Given the potential for pulmonary

hypoplasia and progression to hydrops as in our case,

intrauterine fetal therapy in its various forms should be

considered to improve the perinatal outcome.
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