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discharge was 50% (4/8).  Conclusion:  FETO is feasible at our 
institution and may help to improve postnatal survival of 
children with severe CDH in developing countries. 
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 Introduction 

 Endoscopic tracheal occlusion (TO) in human fetuses 
with severe diaphragmatic hernia has been performed 
since 1998  [1–4] . The main purpose of this procedure is 
to promote fetal lung expansion in an attempt to improve 
postnatal survival.

  The severity of a congenital diaphragmatic hernia 
(CDH) can be determined prenatally by evaluating the 
fetal liver position and measuring the lung area to head 
circumference ratio (LHR)  [1, 2, 5–11] . In a multicenter 
analysis of 184 fetuses with isolated left-sided CDH that 
were followed up expectantly, liver herniation into the 
chest (liver up) and an LHR  ! 1.0 were associated with 
postnatal survival rates  ! 15%  [10] . An extension of that 
study involving 354 fetuses with isolated CDH confirmed 
similar survival rates for left-sided CDH cases with liver 
up and an observed to expected (o/e) LHR  ! 25% (equiva-
lent to an LHR  ! 1.0). The risk of neonatal death for right-
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 Abstract 
  Objective:  To report on the initial experience in a single Bra-
zilian university clinic of the use of fetoscopic endotracheal 
occlusion (FETO) to treat severe isolated congenital dia-
phragmatic hernia (CDH).  Methods:  The inclusion criteria for 
FETO for this prospective study were isolated CDH and intra-
thoracic herniation of the liver, as well as the lung area to 
head circumference ratio (LHR)  ! 1.0. The main variables eval-
uated were LHR and observed to expected (o/e) LHR before 
and after FETO, gestational age (GA) at FETO, reversal of tra-
cheal occlusion (TO), and birth and discharge of a living child 
from the hospital.  Results:  Among 8 isolated left-sided CDH 
cases with normal karyotypes, the median LHR and o/e LHR 
before FETO were 0.7 (range: 0.6–0.9) and 0.27 (range: 0.22–
0.32), respectively. The median LHR and o/e LHR after FETO 
were 1.2 (range: 0.9–1.8) and 0.45 (0.31–0.67), respectively. 
The median GA at FETO, reversal of TO and birth were 26.8 
(range: 26–29), 32.5 (range: 31.0–34.0) and 37 weeks (range: 
35–37), respectively. Neonatal survival at the time of hospital 
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sided CDH fetuses with an o/e LHR  ! 45% was close to 
100%  [11] . In these cases, it has been demonstrated that 
temporary TO increases the chances of survival to 38 and 
49% for right- and left-sided defects, respectively  [3, 4] .

  The aim of this study was to report on the initial ex-
perience with fetoscopic endotracheal occlusion (FETO) 
using a detachable balloon in severe isolated CDH cases 
at a single university clinic in Brazil.

  Patients and Methods 

 This was a prospective study that began in July 2007 at the 
Center for Integral Assistance to Women’s Health at the Univer-
sity of Campinas Medical School, Brazil. The protocol was ap-
proved by the Institutional and National Ethics Committees for 
Human Research.

  Case Selection 
 Patients diagnosed with fetal CDH at our institution or at any 

referring center in the country were eligible to participate. The 
inclusion criteria for the study were: (1) singleton pregnancy; (2) 
fetus with isolated CDH, liver up and LHR  ! 1.0  [10] , and (3) con-
firmation of the diagnosis of CDH at our institution before 28 
weeks of gestation. Patients who met the following criteria were 
excluded from the study: (1) patient’s decision to interrupt treat-
ment at any time until delivery; (2) any major structural abnor-
malities other than CDH detected in the neonate, and (3) any 
chromosomal abnormalities identified in the newborn.

  After a detailed anomaly scan and echocardiography were 
performed in our fetal medicine unit, patients who met the sono-
graphic criteria for FETO [liver up, LHR  ! 1.0 and gestational age 
(GA)  ! 28 weeks] were invited to participate in the study. A thor-
ough explanation of the severity of the fetal disease and the ex-
pected postnatal outcome was provided by our team’s fetal medi-
cine specialist and pediatric surgeon. The options of expectant 
management or FETO were offered and discussed in detail (in 
Brazil, termination of pregnancy for isolated fetal CDH is not al-
lowed). All possible complications related to the fetal intervention 
were explained comprehensively. The importance of fetal karyo-
typing was made clear, and patients opting for FETO were advised 
that karyotyping was a prerequisite for the procedure. Once chro-
mosomal abnormalities were ruled out, patients who decided to 
undergo FETO signed an informed consent form, and surgery 
was planned between 26 and 28 weeks of gestation.

  Sonographic Assessment of the Severity of CDH 
 All ultrasound examinations in our center were performed by 

the same physician (C.F.A.P.: 10 years of experience in the evalu-
ation of fetuses with CDH) using the same equipment (Voluson 
730 Expert scanner equipped with a RAB 4-8L probe; GE Medical 
Systems, USA). The position of the fetal liver was determined pri-
marily by ultrasonography ( fig. 1 ). In cases in whom there was any 
doubt about the location of the liver, magnetic resonance imaging 
was performed in addition. The assessment of LHR followed pro-
cedures previously described by Peralta et al.  [12]  and Jani et al. 
 [13] . In brief, on a four-chamber view of the heart ( fig. 1 ), the area 
of the lung contralateral to the CDH was circumscribed manu-

ally (in mm 2 ) and divided by the measurement of the head cir-
cumference (in mm). The indication of FETO was based on a 
crude LHR value  ! 1.0. However, we also calculated o/e LHR, as 
previously reported by Jani et al.  [11] ; o/e LHR is the observed 
LHR expressed as a percentage of the expected normal mean for 
that GA. The reference ranges used for this purpose were derived 
from Peralta et al.  [12] .

  Protocol during Maternal Hospitalization for FETO 
 Mothers stayed in the hospital from the night before FETO 

until 2 or 3 days after the procedure. The preparation for surgery 
included: null diet starting 8 h before the procedure; oral raniti-
dine (150 mg) and nifedipine (20 mg) 8 h before surgery, and in-
travenous cefazolin (1 g) plus oral ranitidine (150 mg) and nifed-
ipine (20 mg) 1 h before FETO. All interventions were performed 
in the surgical theater and under aseptic conditions.

  Maternal anesthesia consisted of either continuous epidural 
(75–90 mg of 0.5% bupivacaine and 100  � g of fentanyl) or com-
bined spinal-epidural (5.0–7.5 mg of hyperbaric 0.5% bupivacaine 
and 5.0–7.5  � g of sufentanil) through the L3–L4 or L4–L5 interver-
tebral spaces. Subsequently, the position of the fetus and the loca-
tion of the placenta were re-evaluated by ultrasound for final plan-
ning before FETO. The optimal fetal position for the procedure 
includes a breech presentation, with the back of the fetus directed 
toward the posterolateral wall of the uterus and the face directed to 
the opposite (anterolateral wall) side. No placenta should lie be-
tween the maternal skin and the fetal mouth, where the fetoscopy 
device is to be introduced. If necessary, the fetus was moved by ex-
ternal manipulation to reach this desired position. In all proce-
dures, punctures in the lower half of the uterus were avoided.

  Fetal anesthesia was performed by intramuscular injection of 
pancuronium (0.2 mg/kg) and fentanyl (15  � g/kg) with a 20-gauge 
needle under ultrasound guidance.

  Fig. 1.  Transverse view of the fetal thorax at the level of the four 
chambers of the heart. The white dashed line delineates the left 
lobe of the liver and the yellow dashed line delineates the area of 
the lung contralateral to the left CDH. Note: colors in online ver-
sion only. 
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  FETO was carried out according to the steps previously de-
scribed by Deprest et al.  [3] . A 10-french trocar with a pyramidal 
tip (11650 TG; Storz, Germany) covered by a Teflon �  cannula (Per-
forma; Cook, Belgium) was inserted into the uterus under ultra-
sound guidance and directed to the fetal mouth. After reaching the 
amniotic cavity, the trocar was withdrawn from the cannula and 
replaced by the fetoscopy device. This apparatus was composed of 
a curved 2.4-mm sheath (11530 KC; Storz) loaded with a 1.2-mm 
semirigid fiberoptic endoscope (11530 AA; Storz) and a microcath-
eter (MABDPE, Balt Extrusion, France) with a detachable balloon 
(Goldbal4, Balt Extrusion) in its tip. Insertion of the fetoscopy ap-
paratus into the fetal mouth was guided by ultrasound and/or by 
endoscopic visualization. Inside the oral cavity, we sequentially 
looked for the base of the tongue and the epiglottis. The tip of the 
fetoscope was gently tilted toward the back/base of the epiglottis to 
allow visualization of the vocal chords and then to reach the tra-
chea. Once inside the trachea, the fetoscope was moved forward 
until the carina was clearly identified. The whole system was then 
pulled back so that its tip stayed  � 1.5–2.0 cm away from the carina, 
to allow adequate delivery of the balloon. The balloon was pushed 
into the trachea, inflated with 0.7 ml of saline and detached from 
the catheter. These steps are illustrated in  figure 2 .

  After FETO, the mother was prescribed bed rest, oral nifedi-
pine (20 mg three times a day) and analgesics (if necessary) for the 
next 24 h. One week after the procedure, a scan was performed to 
check the position of the balloon and the expansion of the fetal 
lungs ( fig. 3 ). Afterwards, similar scans were performed every 2 
weeks until balloon removal at 32–34 weeks.

  Reversal of TO 
 This procedure was performed by fetoscopy at 32–34 weeks. 

The same maternal and fetal anesthesia procedures were used, but 
the balloon was punctured using a laser. The fetoscopy apparatus 
was the same as that used for FETO, with the exception that the 
microcatheter used to deliver the balloon was replaced by a 600-
 � m laser fiber. The laser source was a Medilas D Skinpulse (Dorn-
ier MedTech, Germany) at a power of 30–40 W.

  However, in occasional cases, the balloon would have to be 
punctured by a fine needle with ultrasound guidance and under 

maternal local anesthesia. This procedure was to be used only if 
endoscopic reversal of TO could not be readily performed, e.g. in 
case of premature labor.

  Postnatal Management 
 The initial plan was for all patients to deliver at our institution. 

In our neonatology division, the protocol for a newborn with 
CDH starts with orotracheal intubation, sedation and gentle me-
chanical ventilation. Cardiovascular drugs and inhaled nitric ox-
ide are used if necessary. High-frequency ventilation and extra-
corporeal membrane oxygenation are not available in our center. 
Surgical closure of the CDH is delayed until the neonate’s oxygen-
ation and hemodynamic parameters are stable. All surgeries con-
sisted of either primary suture of the diaphragm or closure using 
a bovine pericardium patch.

a

d e f

b c

  Fig. 2.  The white arrows indicate the land-
marks followed during endoscopic trache-
al occlusion.  a  Base of the tongue.  b  Epi-
glottis.  c  Glottis.  d  Carina.  e  Inflated bal-
loon in the trachea still attached to the tip 
of the catheter.  f  Vocal cords: the balloon 
is detached from the catheter and its rela-
tion to the vocal cords is shown. 

  Fig. 3.  Ultrasound image of the balloon in the fetal trachea (white 
arrows). The yellow arrow indicates the epiglottis. Note: colors in 
online version only.             
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  The variables recorded in this series were: LHR and o/e LHR 
the day before FETO; GA at FETO; maternal anesthesia; time re-
quired to complete the procedure; success or failure of the proce-
dure; maternal and fetal complications during FETO; LHR and 
o/e LHR 1 week after FETO; GA at TO reversal; method used for 
TO reversal; maternal and fetal complications during TO rever-
sal; premature preterm rupture of membranes (PPROM); GA at 
PPROM; GA at birth; preterm birth, i.e. before 37 and before 32 
completed weeks of gestation; mode of delivery; time from birth 
to neonatal surgery; need for vasoactive drugs and/or inhaled ni-
tric oxide; type of surgical correction for CDH; total time of me-
chanical ventilation; time spent at the neonatal intensive care 
unit; total time of hospitalization; discharge of a living child from 
the hospital; need for oxygen support at home after hospital dis-
charge; late complications of survivors, and child age at the last 
clinical visit.

  PPROM was defined as rupture of membranes before the onset 
of labor and prior to 37 completed weeks of gestation.

  The statistical evaluation was limited to a descriptive analysis 
of the above-mentioned variables.

  Results 

 During the study period (from July 2007 to July 2009), 
FETO procedures were performed in 13 cases of severe 
CDH. Among these cases, the survival rate after hospital 
discharge was 46.2% (6/13). Five of these patients were 
excluded from the final analysis for the following reasons: 
in the first case of our series, the fetus had a right-sided 
CDH (LHR of 0.9 and o/e LHR of 0.49). As this was the 
only right-sided defect, its grouping with the other left-
sided CDH cases for analysis would not have been appro-
priate, since the responses of left- and right-sided cases to 
FETO were proven to be different  [4] . In this case, the bal-
loon was successfully placed in the trachea at 28 weeks, 
in a procedure that took 55 min. The retrieval of the bal-
loon was done by fetoscopy at 34 weeks of gestation and 
vaginal delivery occurred at 38 weeks. This child was dis-
charged from the hospital 26 days after birth and was 
doing clinically well at the last clinical evaluation at the 
age of 24 months. In 2 other cases, the mothers decided 
to interrupt treatment, as we failed to place the balloon in 
the fetal trachea, and they declined further procedures. 
These patients delivered vaginally at 34 and 37 weeks, re-
spectively, and both neonates died in the first 12 h after 
birth due to severe lung hypoplasia and hypertension, as 
shown by ventilatory and echocardiographic parameters. 
In the 4th case, the fetus had trisomy 21 and a severe left-
sided CDH as the only detectable anatomical defect. Al-
though the parents were thoroughly informed about the 
risks of the procedure and were aware that no data exist 
on the results of FETO in cases of trisomy 21, they in-

sisted on having the procedure. This situation was dis-
cussed within the Obstetrics Department and the Insti-
tutional Ethics Committee for Human Research. The fi-
nal decision was in favor of the procedure once the option 
of termination of pregnancy could not be offered. In this 
case, TO was performed at 28 weeks, and the balloon was 
punctured by a fine needle under ultrasound guidance at 
32 weeks when the mother began experiencing uterine 
contractions; this was done at another institution. The 
patient delivered vaginally at 34 weeks, and surgical cor-
rection of CDH was carried out 1 week later. This child 
was discharged from the hospital 3 months after birth 
and required oxygen support at home for 2 months. In the 
5th case, trisomy 13 was diagnosed based on comparative 
genomic hybridization (CGH) analysis of the neonate’s 
blood, although a normal amniotic fluid karyotype was 
obtained before FETO. The CGH results, however, be-
came available only after this child had died of sepsis at 
the age of 30 days. In our institution, for research pur-
poses, CGH is performed using a sample of the neonate’s 
blood, depending on the type of malformation and re-
gardless of the result of prenatal karyotyping. In this case, 
CGH surprisingly showed trisomy 13. After this finding, 
the amniotic fluid karyotype was reanalyzed, but no 
chromosomal abnormality was identified, so we believe 
that this could have been a case of a mosaic confined to 
specific neonatal tissue. Apart from the CDH, this neo-
nate had normal anatomy during hospitalization as con-
firmed by clinical examination, echocardiography, and 
transfontanellar and abdominal scans. Surgical closure 
of the diaphragm was therefore carried out on the 10th 
day of life.

  With increasing experience and after including the 8 
cases of severe left-sided CDH with normal karyotypes 
and effective balloon placement, the survival rate after 
hospital discharge was 50% (4/8). In all of these patients, 
successful TO was achieved on the first attempt. In 1 case, 
however, the procedure had to be repeated 7 days after the 
first attempt because the first balloon spontaneously de-
flated. Data on the prenatal management and postnatal 
survival of these cases are summarized in  table 1 . The 
median LHR and o/e LHR the day before FETO were 0.7 
(range: 0.6–0.9) and 0.27 (range: 0.22–0.32), respectively. 
The median GA at the time of the procedure was 26.8 
weeks (range: 26–28). The time spent to perform the 
FETO procedure ranged from 4 to 17 min, with a median 
of 11 min. One week after FETO, the median LHR and 
o/e LHR were 1.2 (range: 0.9–1.8) and 0.45 (range: 0.31–
0.67), respectively. All fetuses presented a subjective in-
crease in echogenicity of the lung contralateral to the 
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CDH. The reversal of TO was performed at a median GA 
of 32.5 weeks (range: 31.0–34.0 weeks); endoscopy was 
used in 7 cases, and fine needle puncture under ultra-
sound guidance was used in 1 case. There were no mater-
nal or fetal complications during FETO or during balloon 
removal. PPROM occurred in 5 patients (5/8; 62.5%) at a 
median GA of 35 weeks (range: 34.0–36.0); in all cases, 
this occurred  1 2 weeks after balloon removal. The me-
dian GA at delivery was 37 weeks (range: 35–37). The rate 
of preterm birth (before 37 completed weeks of gestation) 
was 37.5% (3/8). There was no delivery prior to 32 com-
pleted weeks of gestation. There were 6 (6/8; 75.0%) vagi-
nal deliveries and 2 cesarean sections (2/8; 25.0%). All 4 
neonatal deaths occurred within 24 h after birth. One 
neonate (case 7;  table 1 ) died due to sepsis caused by group 
B streptococci, as confirmed by blood culture. The re-
maining 3 neonates died due to severe lung hypoplasia 

and hypertension, as revealed by ventilatory and echocar-
diographic parameters. Necropsy to confirm pulmonary 
hypoplasia was not performed in any of these cases.

  Data on the postnatal management of the surviving 
children among the 8 cases selected for the final analysis 
are presented in  table 2 . The median time from birth to 
surgical CDH correction was 5 days (range: 4–13). Two 
out of 4 neonates required cardiovascular drugs (adrena-
line and dobutamine) and inhaled nitric oxide in addi-
tion to receiving mechanical ventilation for clinical sta-
bilization before surgery. In 2 cases, the surgical correc-
tion consisted of primary closure of the diaphragm defect, 
and in 2 cases, a bovine pericardium patch was applied. 
The median total time of mechanical ventilation and the 
total time spent at the neonatal intensive care unit were 
16.5 (range: 8–35) and 22.5 days (range: 10–44), respec-
tively. The median total length of neonatal hospitaliza-

Table 1.  Prenatal management and postnatal outcomes of 8 cases of severe left-sided CDH treated with FETO

Case
No.

LHR
(o/e LHR)
before FETO

GA at
FETO
weeks

Maternal
anesthesia

Time re-
quired for
FETO, min

LHR
(o/e LHR)
after FETO

GA at TO 
reversal
weeks/method

PPROM GA at 
PPROM
weeks

GA at 
birth
weeks

Mode of
delivery

Out-
come

1 0.7 (0.27) 26 continuous epidural 15 1.8 (0.67) 31/fetoscopy yes 35 37 cesarean alive
2 0.6 (0.23) 26 continuous epidural 17 0.9 (0.34) 34/fetoscopy no – 37 vaginal alive
3 0.8 (0.29) 28 combined spinal epidural 12 1.7 (0.60) 34/fetoscopy no – 37 vaginal alive
4 0.9 (0.32) 28 combined spinal epidural 10 1.24 (0.44) 33/fetoscopy no – 37 vaginal dead
5 0.7 (0.27) 26 continuous epidural  7 1.2 (0.45) 33/fetoscopy yes 36 36 vaginal alive
6 0.6 (0.22) 27 continuous epidural 15 0.9 (0.33) 32/fetoscopy yes 35 35 vaginal dead
7 0.8 (0.30) 26.5 combined spinal epidural  6 1.56 (0.57) 32/US-guided 

puncture
yes 34 36 vaginal dead

8 0.7 (0.25) 28 combined spinal epidural  4 0.9 (0.31) 32/fetoscopy yes 36 37 cesarean dead

Table 2.  Postnatal management of surviving neonates with severe isolated left-sided CDH who underwent prenatal TO

Case
No.

Time from
birth to
surgery
days

Vasoactive
drugs

Inhaled
nitric
oxide

Surgical
correction

Total time of
mechanical
ventilation
days

Total
time at
NICU
days

Total time
at the
hospital
days

Late
complication

Age at last
clinical
evaluation
months

1 4 no no primary closure 8 10 18 intestinal obstruction 21

2 4 adrenaline/
dobutamine

yes bovine
pericardium patcha

35 44 72 gastroesophageal
reflux

18

3 5 no no primary closure 9 15 32 no 12

5 13 adrenaline/
dobutamine

yes bovine
pericardium patch

24 30 55 no 2

T hese case numbers correspond to those in table 1. NICU = Neonatal intensive care unit.
a The child also underwent Thall surgery at the same time.



 Peralta et al.   Fetal Diagn Ther 2011;29:71–77 76

tion was 43.5 days (range: 18–72). After hospital dis-
charge, 1 child required oxygen support for 1 month (case 
5), 1 child developed an intestinal obstruction and had to 
undergo surgical correction, and 1 child presented with 
gastroesophageal reflux. The most recent clinical evalu-
ation of all of the children occurred at a median age of 15 
months (range: 2–21); all are doing well, except for the 
child experiencing symptoms of gastroesophageal reflux.

  In case 5, the pregnancy resulted from in vitro fertil-
ization and embryo transfer to a surrogate mother. After 
authorization by our Institutional Ethics Committee, a 
detailed discussion of all risks and advantages of the pro-
cedure was carried out with both the surrogate mother 
and biological parents, who decided in favor of the fetal 
treatment.

  Discussion 

 Over the last 20 years, important improvements in 
video-endoscopic surgery techniques have contributed to 
the development of life-saving minimally invasive proce-
dures in fetal medicine  [14] . The FETO procedure has 
emerged as a promising option for managing fetuses with 
a severe diaphragmatic hernia  [3, 4, 15] .

  This study describes an initial experience with FETO 
for the treatment of severe CDH at a single university 
clinic in Brazil. In the 8 left-sided CHD cases that met the 
selection criteria, postnatal survival after hospital dis-
charge was 50%. These results are very similar to those of 
the European group that developed the TO technique we 
used in our patients. In 2004, Deprest et al.  [3]  reported 
the preliminary results of FETO performed in 20 patients 
in three different centers; the survival rate after hospital 
discharge was 48%. More recently, Jani et al.  [4]  presented 
the results of FETO in 210 patients as a continuation of 
the same multicenter European study; the survival rates 
for right- and left-sided CDH cases were 38 and 49%, re-
spectively. Manrique et al.  [15] , using the same selection 
criteria, performed FETO in 9 cases of severe CDH and 
demonstrated a survival rate of 45.5%, compared to 0% 
in a control group managed expectantly.

  In our patient population, we had to exclude 5 of the 
13 cases receiving fetoscopic TO procedures. However, 
even if we considered these cases in our final analysis, the 
survival rate would be 46.2% (6/13). These figures are still 
acceptable and consistent with previously published data.

  Considering only the 8 cases of left-sided CDH with 
normal karyotype and effective placement of the balloon 
( table 1 ), there were no fetal or maternal complications 

apart from PPROM, which occurred in 62.5% (5/8) of our 
patients. This problem always occurred after the second 
endoscopic procedure (for TO reversal), and it seems that 
in all cases rupture of membranes was far from the lower 
segment of the uterus, as the amount of amniotic fluid 
remained normal until labor. All of these patients deliv-
ered in  ! 2 weeks after confirmation of PPROM, and pre-
term labor occurred in 3 (3/5; 60.0%) cases. We believe 
that with an increasing number of cases, other complica-
tions will occur, as already described by Jani et al.  [4] . In 
their experience, PPROM occurred in 47.1% of 210 cases 
of FETO. Maternal complications were reported includ-
ing intra-amniotic bleeding requiring maternal blood 
transfusion in 1 case and chorioamnionitis following 
PPROM in 5 cases. Fetal com p lications including trache-
al laceration were reported in 4 cases and unexplained 
fetal death in another 4 cases. In a total of 16 cases (16/210; 
7.6%), FETO had to be repeated because of failure of the 
first attempt, spontaneous balloon deflation or tracheal 
laceration. In our series, successful placement of the bal-
loon was achieved in the first attempt in all cases, but a 
second procedure was needed in 1 case (1/8; 12.5%) be-
cause the first balloon deflated spontaneously.

  At postnatal follow-up, 2 of 4 survivors required car-
diovascular drugs and inhaled nitric oxide due to severe 
pulmonary hypertension ( table  2 ). These newborns 
stayed in the hospital longer than those who did not re-
quire this treatment. In one of them, there was complete 
agenesis of the left diaphragm. After hospital discharge, 
all of the children developed well clinically, with only one 
requiring oxygen support at home and another one pre-
senting gastroesophageal reflux. However, longer follow-
ups of more patients are needed to draw definitive con-
clusions regarding outcome.

  Considering all the possible complications that may 
have to be faced during the FETO procedure and that ex-
tend our preliminary experience, our results are encour-
aging. We know that the accessibility of this treatment 
does not preclude the need for improvements in postnatal 
care, but rather should stimulate further investigation in 
perinatal care as a whole.

  We are also aware of the limitations of this study, such 
as the small number of cases and the lack of enough data 
on expectant management of cases from our center for a 
comparison. However, in our opinion, the FETO proce-
dure is feasible and may help to improve the postnatal 
survival of children with severe CDH in our country. A 
multicenter, randomized study should be performed to 
better define the advantages of this procedure for our pa-
tients in Brazil.
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