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What is the current role of thoracentesis 
in severe fetal hydrothorax? Case report
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ABSTRACT
Hydrothorax is a primary pleural effusion that occurs during prenatal life (called 
“primary chylothorax” after birth). In certain cases, this effusion is severe and 
produces pulmonary and cardiac compression, and perinatal mortality remains high. 
Newborns with hydrothorax often require drainage, total parenteral nutrition and 
specific medication for their recovery. However, prenatal interventions, mainly with 
thoraco-amniotic shunts, can improve these results. We report the case of a fetus 
with severe hydrothorax who underwent thoracentesis and review the literature on 
its role in current prenatal management.
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RESUMEN
Se llama hidrotórax a una efusión pleural primaria que ocurre durante la vida prenatal 
(denominado ‘quilotórax primario’ después del nacimiento). En ciertos casos, 
esta efusión es severa y produce compresión pulmonar y cardiaca, por lo cual, la 
mortalidad perinatal sigue siendo alta. Los recién nacidos con hidrotórax requieren, 
muchas veces, de drenaje, nutrición parenteral total y medicación específica para 
su recuperación. Sin embargo, las intervenciones prenatales, principalmente con 
derivaciones toraco-amnióticas, pueden mejorar estos resultados. Reportamos el 
caso de un feto con hidrotórax severo a quien se le realizó una toracocentesis y 
revisamos la literatura acerca de su rol en el tratamiento prenatal actual. 
Palabras clave. Toracocentesis, Hidrotórax, Hidropesía fetal, Ultrasonografía 
prenatal, diagnóstico, Terapias fetales, Derrame pleural.

CASE REPORT

Introduction

The most common cause of hydrothorax (called chylothorax after 
birth) is primary hydrothorax (65% of cases). Its incidence is 1/10,000 to 
1/15,000 live births. It is a diagnosis of exclusion, after having ruled out 
causes of secondary hydrothorax (cardiac anomalies, sequestrations or 
pulmonary adenomatoid malformations, as well as anemia, or TORCH 
infections)(1,2). It affects more male fetuses (52 vs. 44%) and is generally 
bilateral (72.4%)(3). It is associated with aneuploidies in 35%, reaching 
50% if an additional malformation is found(4). In a neonate, the diagno-
sis of chylothorax is made by the finding in the pleural aspirate of more 
than 1,000 leukocytes/μL, with 70 to 80 % lymphocytes, plasma-like 
proteins and more than 1,000 mg/dL of triglycerides(5). In a  fetus these 
values cannot be used, due to the difference in the feeding source. In 
the latter, it is sufficient to find > 80 % of lymphocytes, in the absence 
of infection(6). Due to the compressive effect and mediastinal displace-
ment, fetuses are at great risk of pulmonary hypoplasia and cardiac 
dysfunction, so the mortality rate, in general, ranges from 22 to 55 %(7). 
In view of this, prenatal therapy emerges as a management alternative 
in severe cases. We report the case of a fetus with severe hydrothorax 
who underwent intrauterine thoracentesis; it was the second case (as a 
single procedure, without shunt) in our country(8).
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Case presentation

A 31-year-old nulliparous female patient, 34 
weeks gestation, was admitted to the emergen-
cy room of the Hospital Nacional Alberto Sabo-
gal Sologuren, EsSalud, Lima - Peru, due to the 
finding of hydrothorax and fetal ascites in an 
out-of-hospital ultrasound. A detailed morpho-
logical ultrasonography was performed, finding 
a large hydrothorax predominantly on the right, 
which compressed the lungs and displaced the 
mediastinum to the left (Figure 1).

In addition to polyhydramnios, ascites and skin 
edema (non-immune hydrops) were observed. 
Echocardiography showed signs of diastolic dys-
function (Figure 2).

Neurosonography and Doppler study were nor-
mal, including midbrain peak-systolic velocity, 
ruling out the possibility of fetal anemia. The 
results of IgM and IgG for TORCH and parvovi-
rus B19 in maternal blood were negative. An 
amniocentesis for karyotyping was performed 
at 34 3/7 weeks, resulting in 46,XY (no microar-
ray in the hospital). The case was concluded as 
a primary hydrothorax. Subsequent ultrasounds 
showed increased hydrops and mediastinal 
shift. A medical board was held to perform a fe-
tal thoracentesis as the first option for thorac-
ic decompression, reserving thoraco-amniotic 
shunt for recurrence.

At 35 6/7 weeks, at 2,700 g of fetal weight, us-
ing cefazolin as a prophylactic, under maternal 
epidural anesthesia, an intramuscular injection 
of fentanyl 10 µg/kg, vecuronium 0.1 mg/kg and 
atropine 20 µg/kg was given to the fetus under 
permanent ultrasound guidance. Once fetal 
immobilization was achieved, a quick and firm 
puncture was performed with a 21 G needle at 
the level of the right upper third of the fetal tho-
rax, between the anterior and middle axillary 
lines, until entering the pleural cavity on the first 
attempt (Figures 3, 4 and 5).

We proceeded to extract up to 80 mL of oily, ci-
trine, thoracic fluid, which was sent to the labo-
ratory. We then extracted the needle from the 
thorax to the amniotic cavity, performing an 
amniodrainage, obtaining 2,800 mL of amniotic 
fluid. The needle was removed and fetal well-be-
ing was verified. Nifedipine 10 mg every 8 hours 
for 2 days was indicated. The results of the tests 
were: negative cultures, glucose 66 mg/dL, cell 
count with 85 % mononuclear. Subsequent ultra-
sounds, taken every 48 hours, showed expand-
ed lungs, cardiac function with normal diastolic 
function and progressive disappearance of skin 
edema and fetal ascites.

At 38 weeks the patient went into labor and a 
cesarean section was performed due to uter-
ine dysfunction, obtaining a male newborn with 
3,074 g, Apgar 8 and 9 at 1 and 5 minutes, re-
spectively. The postnatal chest X-ray was nor-
mal, and he was discharged from the hospital at 
48 hours without any symptoms. The infant is 
living a normal life to this day.

Figure 2. Fetal echocardiography: on the left, before thoracentesis, 
E/A wave ratio equal to or greater than 1. On the right, after 
thoracentesis, normal E/A ratio (<1).

Figure 1. Axial ultrasound section of the fetal thorax. There is a 
large hydrothorax (medium arrow), collapsed right lung (small 
arrow) and heart displaced to the left (large arrow).
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Discussion

In a fetus with hydrothorax, the increase in in-
trathoracic pressure and the displacement of 
the mediastinum decreases venous return, de-
creases cardiac compliance, and causes insuf-
ficiency, with effusion of fluid into the thoracic 
and abdominal cavity (non-immune hydrops). 
On the other hand, esophageal compression 
makes swallowing difficult, resulting in polyhy-
dramnios. Likewise, pulmonary compression 
compromises its development, increasing the 
risk of hypoplasia, especially when it occurs in 
the early stages of pregnancy(9). Regarding car-
diac function, there is a tendency to the inver-
sion of the E/A ratio in the Doppler spectrum 

(Figure 2), with the E wave representing passive 
ventricular filling and the A wave representing 
atrial contraction. In a normal fetus, the E/A ra-
tio is usually less than 1; however, with the hy-
drothorax having a tamponade effect, diastolic 
dysfunction was observed, in which the heart 
becomes less compliant and more dependent 
on atrial contraction. After decompression, all 
these signs normalized within 48 hours.

The prognosis of a fetus with hydrothorax 
depends mainly on the presence of hydrops. 
Thus, in a study with 287 fetuses it was found 
that hydropic fetuses had a higher chance of fetal, 
neonatal and infant death than those without 
hydrops (13.9 %, 23.1 %, 5.1 % vs. 1.1 %, 1.1 %, 0 

Figure 4. On the left, surgical moment of prenatal intervention. On the right, citrine and oily aspect of the fetal pleural fluid extracted.

Figure 3. Fetal thoracentesis: on the left, the needle is seen entering the amniotic cavity (small arrow), collapsed right lung (medium arrow) 
and displaced heart (large arrow). On the right, the tip of the needle is shown inside the fetal thorax.
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%, respectively), because the former were born 
significantly more premature (32.9 vs. 37.2 weeks) 
and required more mechanical ventilation. Risk 
factors for death in hydropic fetuses were less 
than 30 weeks (OR= 2.1; p=0.005), ascites and/
or skin edema (OR= 2.3; p=0.001) and bilateral 
effusion (OR= 3.1; p = 0.02)(10). In another study 
there was no benefit of thoraco-amniotic shunt 
placement vs. expectant management in fetuses 
without hydrops(11). Therefore, an invasive 
procedure is indicated in a fetus with hydrops, 
since spontaneous intrauterine regression is rare 
(6.2 % vs. 25 %)(10).

Increasingly consensus indications for invasive 
prenatal treatment include: a) primary hydro-
thorax producing non-immune hydrops, b) iso-
lated pleural effusion without hydrops occupy-
ing more than 50 % of the thoracic cavity, which 
produces a marked or rapidly increasing medi-
astinal deviation, and c) absence of major mal-
formations(9). Others consider, in addition to the 
above, the alteration of cardiac function deter-
mined by fetal echocardiography(1).

Therefore, invasive fetal therapy in the form of 
thoraco-amniotic or pleuro-amniotic shunting 
(PAS) has been shown to significantly reduce 
death in these fetuses (OR= 0.61; p=0.01)(10). Like-
wise, observational studies indicate that fetuses 
subjected to prenatal intervention have better 
Apgar, less thrombosis and fewer days on me-
chanical ventilator(12).

But when can a thoracentesis be performed? 
This procedure has the disadvantage of possible 
reaccumulation after drainage. For example, in 

Figure 5. Fetal thoracentesis: drawing illustrating the insertion of 
a needle into the fetal thorax. a review of 29 cases, 76 % had pleural fluid re-

accumulation within 24 to 48 hours(13). However, 
when close to delivery, it may be considered to 
assist in neonatal resuscitation(2). According to 
the guidelines of the Society for Maternal Fetal 
Medicine, in the presence of a large hydrotho-
rax producing hydrops, a SBP can be placed, 
especially in gestations far from term. But if 
the gestation is advanced, a thoracentesis may 
be considered before birth(6). In our case, a tho-
racentesis performed at 35 6/7 weeks was suf-
ficient to decompress the thorax and reconsti-
tute cardiac and pulmonary function, with the 
consequent disappearance of hydrops. Our hy-
pothesis, in consensus with the neonatologists, 
and considering that hydrothorax is produced 
by agenesis, fistulas, atresia or obstruction of 
the thoracic duct, is that we were faced with a 
case of obstruction of this duct, which subsided 
when the circulatory hemodynamics improved 
with the reconstitution of vascular pressures, 
because of thoracic decompression.

On the other hand, for some authors, thoracic 
decompression is important even in gestations 
close to term. Thus, there are studies in which 
there are reports of shunts placed in fetuses at 
more than 36 weeks(3), even at 37 weeks(8,14,15). 
This is since resuscitation of a hydropic new-
born represents a medical challenge due to the 
edematous state of the airway, which makes in-
tubation difficult, in addition to the impairment 
of ventilation due to large effusions. With a fluid 
balance of 24 to 48 hours, immediate neonatal 
resuscitation is significantly facilitated(14), which 
is why some advocate the use of shunts even in 
term gestations(16).

Finally, delivery can be considered at 37 or 38 
weeks, in a tertiary level hospital, capable of sta-
bilizing and treating critical neonates(6). We must 
bear in mind that if the baby is born without 
prenatal treatment, the large amount of pleural 
fluid may hinder pulmonary expansion and com-
promise cardiac output, putting the baby at risk 
of severe hypoxia and ischemic injury, so respi-
ratory assistance should be immediate: oxygen 
supplementation, positive pressure ventilation 
and/or intubation and drainage.

In conclusion, invasive prenatal treatment im-
proves the survival of fetuses with severe prima-
ry hydrothorax. Prenatal thoracentesis may be 
considered at near term gestations.
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