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Abstract

We reviewed our institutional experience with congenital mediastinal masses and compared the postnatal management and outcome
of patients with or without prenatal diagnosis. Between January 1997 and August 2011, 24 patients underwent surgical procedures
for congenital mediastinal mass. For eight patients, the mass was detected by prenatal ultrasonography at 27 weeks of gestation
(range 22–35). Postnatal management consisted in open surgery for seven patients at a mean age of 9 months (range 1 day–20
months) and sclerotherapy for one lymphangioma at 5 months of life. Sixteen patients had postnatal diagnosis at 137 months (±194) of
median age. Eight bronchogenic cysts, seven bronchopulmonary foregut malformations, five teratomas, three lymphangiomas and one
haemangioma were operated on. The median age at resection was 28 months (1 day–15 years). There were four emergency procedures
and no surgical mortality. The median follow-up was 45 months (3–144). The duration of mechanical ventilation and hospital stay was,
respectively, 4.6 h and 7.5 days for antenatal patients and 24.3 h and 14.3 days for postnatal diagnosed patients. Prenatal diagnosis
allows early management of congenital mediastinal malformations. Early resection can be performed prior to the occurrence of symp-
toms �1 year of life and is associated with an excellent outcome and less morbidity.
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INTRODUCTION

Congenital mediastinal malformation (CMM) is a rare entity, esti-
mated at between 1 in 20 000–30 000 live births [1]. It is mainly
described with isolated case reports or included with CMM in
review articles [2]. This study represents the 13-year experience
of a single institution with the diagnosis and management of
CMM. Exclusion criteria consisted in haemopathies, neurogenic
tumours and cardiac rhabdomyoma. According to this definition,
it is one of the most important series comparing postnatal man-
agement of children operated for CMM with and without pre-
natal diagnosis.

MATERIALS AND METHODS

Between January 1997 and August 2011, 24 patients (8 females;
16 males) underwent surgical procedures by three surgeons for
CMM. There were 4 neonates, 8 infants and 12 children. Data
were reviewed retrospectively and statistical analysis was per-
formed by Student’s t-test using GraphPad Prism° software.

Surgical approach

After selective intubation, we performed 15 postero-lateral
thoracotomies, 2 thoracoscopies, 2 laparotomies, 2 laparoscopies
and 2 sternotomies. Open surgery was preferred for lesions with
mass effect, neonates and emergency cases. Sternotomy was the
elective surgical approach for anterior mediastinal masses such
as teratomas. In the other cases, thoracoscopic or laparoscopic
approach was intented but for technical reasons, it had to be
converted for four patients. When immediate postoperative
extubation was not possible, postoperative ventilation was per-
formed in intensive care unit.

Antenatal diagnosis

Eight of the 24 patients who underwent resection had medias-
tinal lesions diagnosed on antenatal ultrasound. Foetuses with an
antenatal diagnosis were followed up with sonograms at regular
intervals until delivery to monitor location, size and associated
anomalies and mass effects. A magnetic resonance imaging
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(MRI) was performed around 30 weeks gestation to evaluate the
lesion and the lungs.

For these eight patients, the in utero course of the malforma-
tion remained stable and there was no associated mass effect.
There was no evidence of progression of hydrops, mediastinal
shift or cyst enlargement in any of the foetuses on sequential
scanning. Normal delivery was preferred whenever possible.

After birth, a more precise evaluation with MRI was per-
formed during the neonatal period. In the case of size enlarge-
ment or development of clinical signs, an early surgical
procedure was decided. If not, a close clinical follow-up with a
new MRI or computed tomography scan on the 6th month of
life led to surgery between the 9th and 12th month of life.

In the same study period, antenatal ultrasound screening
detected a total of 97 thoracic lesions. Eighteen of them (18.5%)
had a mediastinal location. Among them, nine did not require
surgery and two were lost to follow-up. Three regressed by the
end of pregnancy and are still followed-up one probable lym-
phangioma and two probable bronchopulmonary foregut mal-
formations (BPFMs). There were four medical terminations of
pregnancy for one teratoma with associated anomalies and
three proteus syndrome. There was one foetal and one neonatal
deaths for two teratomas.

RESULTS

The median age at surgery was 28 months (range 1 day to 15
years). Postoperative intubation was 19 h (4–216) and hospital
stay was 12.5 days (5–82). There was no operative or late mortal-
ity. The mean follow-up was 45 months (range 3–144).

Seven patients had BPFM among which four had pulmonary
sequestrations (PSs) associated with enteric cysts and three had
oesophagus duplications. There were eight bronchogenic cysts.
The other malformations were five patients with teratomas, three
patients with lymphangiomas and one with haemangioma. One
patient suffered from a complex malformation syndrome. We did
not find neurenteric cysts and congenital neuroblastomas.
Differences in the management and outcome of patients between
antenatal and postnatal diagnosis are summarized in Table 1.

Antenatal diagnosis

Eight cystic lesions were diagnosed by routine sonography at a
median gestation age of 27 (22–35) weeks. No therapeutic amnio-
centesis was performed and no mass effect was observed. Before

birth, establishing the nature of the malformation was difficult. First
diagnostic hypothesis was invalidated for four patients (50%)
despite foetal MRI. This imaging was performed to rule out lung
mass effects and associated anomalies. For these patients, amniotic
fluid centesis was proposed for chromosomal analysis.
Normal delivery occurred after 38 weeks (35–41) and was pos-

sible for all patients with antenatal diagnosis. One lymphangioma
suffered from a neonatal respiratory distress (Case 6), which
pressed to emergency resection after intubation. One respiratory
distress occurred after oral feeding because of a foregut commu-
nication (Case 8). This patient had a singular form of BPFM with
coexistence of PS containing pancreatic tissue and a retro gastric
cyst with gastric and pancreatic differentiation (Figs 1 and 2).
We had to perform semi-urgent thoracotomy and laparotomy
on the 27th day of life.
The six others cases included two bronchogenic cysts, two

BPFM, one lymphangioma (Fig. 3) and one haemangioma. They

Table 1: Comparison of surgical management between prenatal and postnatal diagnosis

Diagnosis
modality

Number of
patients

Mean age at
diagnosis

Mean weight
at surgery
(kg)

Mean age
at resection
(months)

Emergent
procedures

Morbidity
(%)

Mortality
(%)

Mean
hospital stay
(days)

Duration of
ventilation (h)

Antenatal 8 27 (22–35)
weeks of
gestation

6 (2–13) 7 (1–20) 1 (12.5%) 0 0 7.5 (6–12) 4.6 (4–24)

Postnatal 16 39 (3–181)
months
of life

16 (4–71) 39 (3–81) 4 (25%) 12 0 14.3 (7–82) 19 (4–216)

Figure 1: Foetal MRI. Coronal HASTE T2 MR image obtained through the
posterior mediastinum at a gestational age of 34 weeks. It shows the BPFM
with a retrocrural cyst (short arrow) between right lower lobe and retrogastric
cysts (long arrows).
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were managed with elective surgery between 5 and 20 months
of life. For the latter lymphangioma (Case 7), a sclerotherapy was
performed on the 5th month of life. Mean weight at surgery was
6.4 kg (2.8–13). Surgical procedures were performed on the
212th day of life (1–615): six thoracotomies and two laparoto-
mies. Location, diagnosis and outcome are summarized in
Table 2. Two lobectomies concerned intralobar PS associated
with enteric cysts. Postoperative intubation was 4.6 h (4–24) and
hospital stay was 7.5 days (6–12). After 48 (3–112)-month follow-
up, there was no mortality and no surgical morbidity.

Postnatal diagnosis

Sixteen of the 24 patients were postnatally diagnosed, at a mean
age of 3.2 years (3 months, 15 years) detected mainly as respira-
tory distress (n = 7). Mean weight at surgery was 16 kg (4–71).
They were operated 137 days after diagnosis (0–749). Initial diag-
nostic hypothesis was invalidated for three patients (19%).
Surgical procedure was performed in emergency for four of
them and a mass effect was present in six of them. For example,
a 3-month old boy was operated on in emergency because of
respiratory failure secondary to a huge teratoma (Figs 4 and 5).
For three bronchogenic cysts, a respiratory distress occurred in
the neonatal period but did not lead to diagnosis. These three
patients were operated on after 1 year of life; all of them
required ventilation preoperatively. One was operated on in

emergency. For another one, total resection was not possible
because of infectious changes. For the same reasons, two surgi-
cal procedures were necessary because of incomplete resection
and hospital stay lasted 82 days for a 16-month old boy
with BPFM.
Thirteen patients were extubated on the table. The mean dur-

ation of ventilation was 19 h (4–216). The mean hospital stay
was 14 days (7–82). The results are shown in Fig. 6. Persistent
mild symptoms were present in four patients after a 42
(6–144)-month follow-up. Surgical morbidity was 12% (one
incomplete bronchogenic cyst resection with fistula, one pro-
longed air leak, one incomplete BPFM resection with a second-
stage resection, one Claude Bernard Horner syndrome).

DISCUSSION

CMM includes BPFM, bronchogenic cysts, teratomas, lymphan-
giomas, hemangiomas and neurenteric cysts. They are a small
part of the spectrum of congenital thoracic malformations like in
the present series (18.5%). Most CMM are diagnosed on the
second trimester. Pregnancies can carry on until full term and
lead to normal delivery after a simple foetal sonography
follow-up.
In case of large lesions or associated anomalies, foetal MRI is

interesting to assess the state of foetal lungs and mediastinal
compression and to define the associated anomalies. It provides
more information concerning the nature of many of these
lesions and establishes their location, thus allowing to differenti-
ating them from extrathoracic abnormalities such as congenital
diaphragmatic hernia [3].
Isolated and small lesions have a globally good outcome.

Overall prognosis then depends on the size of the mass and the
secondary physiological derangement. Hydrops is the harbinger
of foetal or neonatal demise [4]. In such cases, treatment in utero
has been proposed. Cysts can be managed with thoracoamniotic
shunting with a risk of early delivery [5].
Solid foetal mediastinal tumours have a worse prognosis

than those with other locations [6]. For such lesions, antenatal
intervention should be considered but is reserved for centres

Figure 2: Neonatal computed tomography. Coronal body contrast-enhanced
CT scan after bowel opacification. It outlines cystic images with vascular aber-
rant supply (arrow) coming from celiac artery. Foregut communication is
excluded.

Figure 3: Neonatal chest X-ray. Neonatal chest roentgenogram demonstrates
mediastinal enlargement in an asymptomatic 1-day old boy with prenatal
diagnosis of lymphangioma.
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with appropriate expertise and possibilities of procedures like
ex utero intrapartum therapy and extracorporeal membrane
circulation [5, 7].
Mediastinal teratomas represent only 10% of congenital tera-

tomas in children [8]. Usually located in the anterior and superior
mediastinum, they can also be posterior. Antenatal ultrasound
presentation shows multilobulated masses with cystic and solid
components. Calcifications are typical for the diagnosis.
Immature teratomas tend to grow faster and to a larger size, par-
ticularly in the second trimester. Teratoma represents the main
cause of foetal mortality for mediastinal lesions. For large medi-
astinal teratomas [9], prenatal therapy is required before occur-
rence of foetal hydrops. In spite of close monitoring and timely

Figure 4: Roentgen imaging of the thorax. A 3-month old boy without ante-
natal diagnostic was referred for respiratory distress. This radiograph shows
severe enlargement of the mediastinum.

Figure 5: Peroperative view. Post-intubation emergent sternotomy was per-
formed to resect a large-size immature teratoma.

Ta
bl
e
2:

M
ai
n
ch
ar
ac
te
ri
st
ic
s
of

th
e
an

te
na
ta
ld

ia
gn

os
ed

pa
tie

nt
s

C
as
es

G
en

de
r

G
A
at

di
ag
no

si
s

(w
ee
ks
)

Lo
ca
tio

n
D
ia
gn

os
is

Sy
m
pt
om

s
at

bi
rt
h

A
ss
oc
ia
te
d
fin

di
ng

s
Tr
ea
tm

en
t

Si
ze

of
cy
st

(c
m
)

A
ge

at
re
se
ct
io
n

(d
ay
s)

1
M

22
Re

tr
oc
ru
ra
l

BP
FM

n
n

La
pa

ro
to
m
y
at

20
da

ys
3
×
2

20
2

M
22

Po
st
er
io
r
m
ed

ia
st
in
um

Br
on

ch
og

en
ic
cy
st

n
n

Ri
gh

t
th
or
ac
ot
om

y
at

12
m
on

th
s

4.
2
×
3.
5

36
5

3
F

22
A
nt
er
io
r
m
ed

ia
st
in
um

H
em

an
gi
om

a
n

n
Ri
gh

t
th
or
ac
ot
om

y
at

6
m
on

th
s

2.
1
×
1.
8

18
2

4
F

24
Re

tr
oc
ru
ra
l

BP
FM

n
n

Ri
gh

t
th
or
ac
ot
om

y
at

20
m
on

th
s

4
×
2

60
0

5
F

25
Po

st
er
io
r
m
ed

ia
st
in
um

Br
on

ch
og

en
ic
cy
st

n
A
no

m
al
y
of

pu
lm

on
ar
y

ve
no

us
dr
ai
na

ge
Ri
gh

t
th
or
ac
ot
om

y
at

12
m
on

th
s

2.
7
×
2

36
5

6
M

34
Le
ft
he

m
ith

or
ax

Ly
m
ph

an
gi
om

a
Re

sp
ira

to
ry

di
st
re
ss

n
Le
ft
th
or
ac
ot
om

y
at

1
da
y

6.
2
×
5.
3

1

7
M

35
Le
ft
he

m
ith

or
ax

Ly
m
ph

an
gi
om

a
n

n
Pe

rc
ut
an

eo
us

sc
le
ro
th
er
ap

y
at

5
m
on

th
s

3.
3
×
2.
2

14
0

8
M

34
Ri
gh

t
he

m
ith

or
ax

BP
FM

n
Re

tr
og

as
tr
ic

cy
st
,h

yp
os
pa

di
a,

ur
et
hr
al
va
lv
a,
an

or
ec
ta
l

m
al
fo
rm

at
io
n,

at
ri
al

se
pt
al
de

fe
ct

Ri
gh

t
th
or
ac
ot
om

y
an

d
la
pa

ro
to
m
y
at

27
da
ys

7
×
6.
5

27

G
A
:g
es
ta
tio

na
la

ge
;F
:f
em

al
e;

M
:m

al
e;

N
:n

o.

TH
O
R
A
C
IC

O
N
C
O
LO

G
IC

Q. Ballouhey et al. / Interactive CardioVascular and Thoracic Surgery 757



intervention, a poor outcome is expected. We operated on
five patients (one immature) and noted a high mortality rate
related to foetal hydrops or neonatal distress.

Because of new considerations regarding the nomenclature of
congenital lung disease [10], we decided to include in this group
different overlapping abnormalities of the mediastinum like
BPFM, PS and bronchogenic cysts. Pathological concepts are
unclear, but defective budding of primitive foregut remains the
most probable pathogenic theory [11]. We found seven BPFM:
four had foregut cysts associated with PS and two had hybrid
entities (one association with bronchogenic cyst and one associ-
ation with enteric cyst) and one had oesophageal duplication.
Associated congenital abnormalities are common with BPFM
[11], but complex malformation syndrome (Case 8) is rare.
Systematic diagnosis management should include bronchoscopy
and oesophagram to exclude foregut communication.

Lymphangioma is a rare benign tumour of the lymphatic
vessels. The most common location is the neck. Pure isolated
mediastinal forms occur in <1% of cases and are located in the
posterior mediastinum. To the best of our knowledge, there
have only been five cases of prenatally diagnosed isolated medi-
astinal lymphangiomas [12]. Size evolution is variable. Despite its
benign nature and many descriptions of spontaneous resolution,
lymphangioma can infiltrate other tissues. Sclerotherapy is the
first line treatment [13] and complete one-stage excision is the
treatment of choice when severe mediastinal compression is
present or in case of sclerotherapy failure.

The management of asymptomatic patients remains contro-
versial. Both antenatally and postnatally, counselling of the
family on a case-by-case basis is needed [1]. Some authors advo-
cate close observation. Others favour elective resection in every
case because of the risks of recurrent infection, arguing that in-
fection and mass effect are not predictable and press to emer-
gency procedures.

Antenatal diagnosis allowed earlier management in our series.
It did not increase the rate of ceasarean section. It allowed early
surgical treatment before the occurrence of complications with a
low morbidity rate. Postoperative course was better. Surgical
procedure was performed on older children in worse conditions.
Particularly for those patients, the hospital stay and the duration
of intubation were increased. The patient with 82-day hospital
stay could be an isolated case, but represents a specific risk to
avoid. We believe that a surgical exploration is indicated before

the occurrence of respiratory distress. It reduces complication-
related morbidity and parental anxiety. Most of all, it confers de-
finitive diagnosis and treatment. We deplore three foetal and
perinatal demises before surgical opportunity. It occurred in
large-size teratomas for which poor outcome was expected in
spite of optimum management.
Laparoscopic procedures are difficult in this period, but

video-assisted thoracoscopic procedure is possible for experi-
enced teams and it reduces morbidity [1]. In the case of retro-
crural formations, video-assisted laparoscopy is the procedure of
choice [14]. Robotic surgery enabling precise dissection could be
a procedure of interest [15]. Surgery is mostly conservative,
except for BPFM where pulmonary tissue can be involved.

CONCLUSIONS

Except for large-size teratomas, CMMs have a good global
outcome, which is improved by prenatal diagnosis. If they are
isolated and non-compressive, they require no antenatal inter-
vention. Early neonatal surgical excision is required for symp-
tomatic babies. In addition to a close follow-up and in the
absence of an increase in size or respiratory symptoms, we
believe that surgical resection around 12 months of age is the
treatment of choice. In these conditions, an excellent outcome
following surgery can be expected.

Conflict of interest: none declared.
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