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This letter has been written for the aspects to critici-
ze for the EXIT procedure in the case report of unilate-
ral advanced fetal hydrothorax case published in Perina-
tal Journal.[1] Although various treatment and manage-
ment recommendations and studies have been provided
for fetal hydrothorax in the literature, better results are
obtained by using improved fetal treatment methods.

If hydrothorax develops before 27 weeks of gestati-
on, pulmonary development is affected and cardiac failu-
re and intrauterine loss may occur associated with cardi-
ac and central vein pressure.[2] Besides, isolated fetal
hydrothorax developing at late second trimester and
third trimester may not cause hypoplasia.[3] Poor prog-
nostic factors are bilateral effusion development, non-
regression of effusion spontaneously, hydrops and pre-
maturity.[4]

The type of treatment during prenatal period is de-
termined primarily according yo the severity of effusion
and diagnosis week of gestation. Conservative manage-
ment may be preferred since spontaneous regression
may develop in the presence of mild-mid unilateral
pleural effusion not causing mediastinal shift and
hydrops and not accompanied by polyhydramnios.[5,6] If
rapid increase in effusion, hydrops or polyhydramnios
development is observed during the follow-up, invasive
fetal treatment should be performed by using thoraco-
amniotic shunt. When thoracoamniotic shunt procedu-
re is significant especially before 36 weeks of gestation,
thoracentesis or thoracoamniotic shunt can be preferred

in further weeks of gestation. Thoracoamniotic shunt
should be preferred primarily in the presence of severe
pleural effusion where mediastinal shift is accompanied
by hydrops or polyhydramnios.[5,7,8] Direct shunt appli-
cation should also be considered in hydropic fetuses with
bilateral effusion.[9] Nicolaides and Azar reached 50%
survival rate in hydrothorax cases with non-immune
hydrops by applying thoracoamniotic shunt.[10]

Decompression of effusion fluid by thoracentesis al-
lows normal pulmonary development to continue, also
may fix hydrops and polyhydramnios.[11] It also helps to
diagnose for the etiology of hyrops and pleural effusi-
on.[6,12] However, since fluid is accumulated rapidly in
24–48 hours in the most of the cases, thoracoamniotic
shunt should be preferred especially in the cases detected
in the early second trimester.[8,13] On the other hand, whi-
le some authors prefer thoracentesis in the initial treat-
ment, they apply thoracoamniotic shunt in case of reac-
cumulation of pleural effusion.[13] It may not be always
possible to apply thoracoamniotic shunt due to the inap-
propriate fetal position and increased fetal skin edema.
Transplacental application during the procedure is not
preferred for thoracoamniotic shunt.[6] In such cases
where thoracoamniotic shunt cannot be applied, multip-
le thoracentesis, conservative follow-up of hydropic fetus
or early labor of fetus are other possible treatment opti-
ons.[13]

Since prematurity is a poor prognostic factor affec-
ting survival, it is recommended to carry out the delivery
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in tertiary centers at 37-38 weeks of gestation.[5] It is re-
ported that draining mid-severe pleural effusion just be-
fore the delivery helps neonatal resuscitation and venti-
lation support.[5,6] However, Klam et al. found no diffe-
rence between those applied thoracentesis just before
the delivery and postpartum practices in terms of Apgar
score, entubation and ventilation requirements and sur-
vival rates.[8]

In the case presented, it is seen that thoracentesis was
applied to investigate the etiology of pleural effusion at
36 weeks of gestation and to treat the case. In this case,
in the presence of appropriate fetal position, thoracoam-
niotic shunt treatment could be planned if transplacen-
tal transition was not required technically.

Extrauterine intrapartum treatment (EXIT) can be
useful in cases which are near term or at term with seve-
re pleural effusion where intrauterine drainage failed.
Prontera et al. who defined EXIT procedure for the first
time due to fetal hydrothorax carried out this procedure
in a case which had bilateral severe pleural effusion, in-
creased central venous pressure findings, cardiac diasto-
lic function disorder and with lungs completely collap-
sed and echogenic. Fetal thoracentesis could not be app-
lied due to polyhydramnios and fetal position, and post-
natal drainage was not preferred due to the presence of
bilateral and severe pleural effusion and the concern of
postnatal long and severe hypoxia. Therefore, thoracen-
tesis and EXIT procedure were preferred as the least
complicated methods.[2]

When patients who were applied EXIT procedure
and other cases delivered by cesarean section were com-
pared in terms of maternal complications, wound site
complications and estimated blood loss were more in ca-
ses who were applied EXIT procedure.[14]

As congenital fetal hydrothorax is a rare clinical con-
dition with limited number of case reports in the litera-
ture, there are disputes about the treatment options and
most suitable delivery time. First of all, it is required to
refer such cases to tertiary centers and to plan treatment
and delivery in such centers. The treatment should be
planned according to the characteristics and clinical
condition of current case, the experience of the team
which will carry out invasive procedure, and the suitabi-
lity of technical conditions.

Conflicts of Interest: No conflicts declared.

References
1. Eraslan S, Meleko¤lu R, Çelik E. Tek tarafl› ileri derecede

fetal hidrotoraks olgusunda ekstrauterin intrapartum tedavi
prosedürü. Perinatoloji Dergisi 2015;23:60–4.

2. Prontera W, Jaeggi  ET, Pfizenmaier M, Tassaux D, Pfister
RE. Ex utero intrapartum treatment (EXIT) of severe fetal
hydrothorax. Arch Dis Child Fetal Neonatal Ed 2002;86:
F58–60.

3. Gül A, Aslan H, Cebeci A, Polat ‹, Agral› G, Ceylan Y.
Primary fetal hydrothorax: successful perinatal outcomes
with single thoracentesis just prior to delivery. J Turk Ger
Gynecol Assoc 2004;5:143–6.

4. Aubard Y, Derouineau I, Aubard V, Chalifour V, Preux PM.
Primary fetal hydrothorax: a literature review and proposed
antenatal clinical strategy. Fetal Diagn Ther 1998;13:
325–33.

5. Yinon Y, Kelly E, Ryan G. Fetal pleural effusions. Best Pract
Res Clin Obstet Gynaecol 2008;22:77–96.

6. Petersen S, Kaur R, Thomas JT, Cincotta R, Gardener G.
The outcome of isolated primary fetal hydrothorax: a 10-
year review from a tertiary center. Fetal Diagn Ther
2013;34:69–76.

7. Pellegrinelli JM, Kohler A, Kohler M, Weingertner AS,
Favre R. Prenatal management and thoracoamniotic shunt-
ing in primary fetal pleural effusions: a single centre experi-
ence. Prenat Diagn 2012;32:467–71.

8. Klam S, Bigras JL, Hudon L. Predicting outcome in primary
fetal hydrothorax. Fetal Diagn Ther 2005;20:366–70.

9. Derderian SC, Trivedi S, Farrrell J, Keller RL, Rand L,
Goldstein R, et al. Outcomes of fetal intervention for pri-
mary hydrothorax. J Pediatr Surg 2014;49:900–3.

10. Nicolaides KH, Azar GB. Thoraco-amniotic shunting. Fetal
Diagn Ther 1990;5:153–64.

11. Cardwell MS. Aspiration of fetal pleural effusions or ascites
may improve neonatal resuscitation. South Med J 1996;89:
177–8.

12. Smith RP, Illanes S, Denbow ML, Soothill PW. Outcome of
fetal pleural effusions treated by thoracoamniotic shunting.
Ultrasound Obstet Gynecol 2005;26:63–6.

13. Deurloo KL, Devlieger R, Lopriore E, Klumper FJ, Oepkes
D. Isolated fetal hydrothorax with hydrops: a systematic
review of prenatal treatment options. Prenat Diagn 2007;27:
893–9.

14. Noah MM, Norton ME, Sandberg P, Esakoff T, Farrell J,
Albanese CT. Short-term maternal outcomes that are asso-
ciated with the EXIT procedure, as compared with cesarean
delivery. Am J Obstet Gynecol 2002;186:773–7.




