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Introduction

Thoracoamniotic shunt is a well-recognised treatment 
for antenatal pleural effusion for its effectiveness and low 
complication rate (1). Although rare, shunt complication 
can cause severe foetal and neonatal compromise. A 
reported rate of foetal death after shunt insertion is  
38% (2). In particular, shunt displacement can jeopardize 
fetal pulmonary development and cause severe neonatal 
compromise. Despite its clinical importance, only sporadic 
cases have been reported due to its rarity, let alone its 
management. Thoracoscopic surgery is a known approach 
for this complication. A few case reports documented its 
effectiveness and satisfactory outcome. The benefits of a 
minimally invasive surgery (MIS), even in the newborn 
period, also prove its value in the management of this 
complication. We hereby report a case of antenatal 
chylothorax managed by thoracoamniotic shunt insertion 

with subsequently shunt displacement. This complication 
was successfully managed by thoracoscopic surgery 
without residual problem. We present the following case in 
accordance with the CARE reporting checklist (available at 
http://dx.doi.org/10.21037/tp-20-74).

 

Case presentation

Our patient is a full-term 39+3 weeks baby girl with 
antenatal history of left pleural effusion first detected at  
26 weeks. At 29+1 weeks, the effusion measured 2.8 cm 
depth on ultrasound scan with evidence of mediastinal shift. 
At 29+3 weeks, amniocentesis together with ultrasound-
guided intrauterine thoracocentesis was performed and 
36 mL of straw-colored fluid was aspirated. Amniotic and 
pleural fluid analysis were unremarkable. However, pleural 
effusion re-accumulated within two days post-tapping and 
intrauterine shunting was decided to prevent recurrence 
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before birth. At 29+5 weeks, an intrauterine SOMATEX® 
thoracoamniotic shunt was inserted under ultrasound 
guidance (Figure 1). The procedure was complicated by 
fetal movements and the positioning of the shunt was 
hence suboptimal with an oblique rather than the usual 
perpendicular direction across the fetal chest wall (Figure 2). 
Despite such circumstance, the shunt was still functioning 
partially with follow-up USG at 30 weeks showing 
decrease in left pleural effusion to 1cm depth and reduced 
mediastinal shift. However, internal shunt migration was 
noted at 31 weeks with re-accumulation of pleural fluid 
(Figure 3). At 33+1 weeks, progressive reaccumulation 
of 3.2 cm pleural effusion was detected. Nonetheless, 
parents opted for conservative treatment. Despite shunt 
displacement, pleural effusion resolved spontaneously as 
the fetus approaching term and at 38+3 weeks, only tiny 
residual effusion was noted. The baby was delivered in her 
parent hospital by normal spontaneous vaginal delivery 
uneventfully at 39+3 weeks. Apgar score 9 at 1 min and 10 
at 5 min. Mild respiratory distress was noted on newborn 
examination. Chest examination showed minimal subcostal 
in-sucking and there was skin budging with tip of the 
shunt visible under the right anterior chest wall. Chest 
X-ray after delivery showed that the shunt was extending 
from right parasternal 3rd intercostal space to left pleural 
cavity and there was no significant pleural effusion. The 
baby was subsequently put on nasal continuous positive 
airway pressure (CPAP). Respiratory distress resolved 
on day 1 of life and CPAP was weaned off to room air. 
Feeding with normal formula was started on the same 
day. However, pleural effusion re-accumulated to 7 mm 
and failed to resolve with conservative treatment. The 
patient was transferred to pediatric surgical unit for further 
management on day 4 of life.

After evaluation of the patient’s  condition and 
shunt position, thoracoscopic removal of the retained 
thoracoamniotic shunt was scheduled on day 5 of life. 
Under 5 mm thoracoscopy, the position of the shunt was 
confirmed at the subcutaneous layer anterior to sternum. 
The end of the shunt was seen inside the thoracic cavity 
with no impingement or injury to the underlying lung 
parenchyma or major vessels (Figure 4). The entire shunt 
was exposed and mobilized from surrounding tissue. The 
retrieval of the shunt was done under direct vision with a 
2 cm skin incision made. The procedure lasted for 49 min 
and no intra-operative complication encountered. A Fr 16 
left chest drain was placed post-operatively to drain the 
residual pleural effusion which was subsequently confirmed 

Figure 1 Somatex® intrauterine shunt with introducers for 
intrauterine insertion.

Figure 2 Fetal ultrasound scan showing the position of the shunt. 
The white box shows the thoracoamniotic shunt being inserted 
in a suboptimal direction (oblique rather than perpendicular to 
foetal chest wall); the yellow arrow shows the optimal direction of 
insertion.

Figure 3 Migration of shunt into foetal chest wall causing blockage 
of shunt (white) with re-accumulation of pleural effusion (blue) on 
day 10 after shunt insertion, 31 weeks of gestation.
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as chylous. 
Post operatively, the patient was stable and was 

transferred back to her parent hospital with a left chest 
chain for further management of chylothorax. Medium 
chained triglyceride (MCT) rich formula was started and 
full enteral feeding was achieved on day 11. USG showed 
no re-accumulation of left pleural effusion and the chest 
drain was removed on day 13 of life. She remained stable 
and was discharged on post-op day 16. A timeline is 
provided to summarise the case progression (Figure 5).

All procedures performed in studies involving human 
participants were in accordance with the ethical standards of 
the institutional research committee and with the Helsinki 
Declaration (as revised in 2013). Written informed consent 
was obtained from the parents of the patient.

Discussion

Antenatal  pleural  ef fusion can cause undesirable 
consequences to the neonates, affecting normal lung 
development and perinatal survival. While some may 
resolve spontaneously, intervention is indicated when 
the pleural effusion is persistently large or when there 
is the presence of hydrops fetalis, indicating impending 
fetal compromise (1,3). Our patient had progressive 
pleural effusion over 2 weeks with mediastinal shift, 
justifying surgical intervention in this case. Placement of 
thoracoamniotic shunt has been shown to improve Apgar 
scores, duration of mechanical ventilations and perinatal 
complications (4). Despite its benefits, complications and 
risks exist. Complications include dislodgement of catheter, 
thrombus occlusion of catheter, fatal fetal hemorrhage, 

procedure-related abruptio placentae, premature rupture of 
membranes and preterm labor (5). A possible mechanism of 
shunt displacement was hypothesized to be internalization 
of the shunt due to growing chest size of the fetus or due to 
fetal respiratory movement (1). In our patient, an additional 
risk of shunt displacement can be due to suboptimal 
intrauterine shunt insertion due to fetal movements. In one 
case series conducted in Chile with patients selected from 
three centers, 3 out of 13 fetuses who had a thoracoamniotic 
shunt inserted was complicated by dis lodgement 
of the shunt, giving a prevalence of 23% for such  
complication (6). Diagnosis of shunt displacement during 
fetal period is made by ultrasound. Prompt intervention of a 
displaced thoracoamniotic shunt is justified by its potential 
risk of severe neonatal compromise. One case series 
reported a case of shunt displacement compressing the lung 
hilar causing neonatal demise (7). Another case reported 
in 2016 presented a patient with congenital pulmonary 
airway malformation and foetal hydrops treated with 
thoracoamniotic shunt. Subsequent internal displacement 
of the shunt eventually resulted in refractory tension 
pneuemothorax (8). Clinicians should be aware of the 
disastrous effect of this complication and the importance of 
early surgical intervention.

For an uncomplicated thoracoamniotic shunt, the shunt 
should be clamped and removed immediately after birth to 
prevent pneumothorax according to NICE guideline (9). 
Yet, the ideal management and timing of intervention for 
a displaced thoracoamniotic shunt is not well documented 
due to its rarity. Only sporadic cases of thoracoscopic 
removal of a retained shunt were reported (10,11). In the 
case series reported by the Japan group, the procedures 
were done several days after birth for stabilization of the 
respiratory status of the newborns. A similar strategy was 
applied in our patient in which the operation was done on 
day 5 of life for initial stabilization. However, we did not 
delay the operation a longer period to minimize the risk of 
fatal hilar compression and inflammatory response induced 
by the dislodged shunt. 

MIS is known to provide more benefits and less 
morbidity and mortality than open surgery, namely 
less wound pain, fewer major wound complications, 
faster recovery, improved cosmesis and similar outcome 
achieved by open surgery (12). With recent advancement 
in instrumentation and experience, more and more 
pediatric surgeries are slowly adopting a minimally invasive 
technique from open surgery and these could be done even 
in newborn babies. For example, for pediatric thoracoscopic 

Figure 4 Thoracoscopic view of the displaced shunt which was 
located inside the thoracic cavity with part of it embedded in the 
chest wall without any impingement or injury to the underlying 
lung parenchyma or major vessels.
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surgery, congenital diaphragmatic hernia (CDH) has been 
increasingly managed by thoracoscopic assisted repair than 
the traditional open repair due to its intra-op and post-
op benefits (13,14). The growing use of MIS in paediatric 
surgery has been extending across different subspecialties, 
from cardiac, urological, gastrointestinal surgeries to even 
thoracic and abdominal oncological surgeries in recent 
years (15). MIS is no doubt a promising surgical approach 
in pediatric surgery. The beauty of MIS procedure has been 
demonstrated in our patients who enjoyed a rapid recovery 
from the surgery with a small scar only. 

In conclusion, antenatal pleural effusion can cause 
disastrous consequences to the neonates’ pulmonary 
deve lopment  and  can  be  t rea ted  prompt ly  by  a 
thoracoamniotic shunt. However, shunt displacement could 
be a potential complication and should be monitored. With 
advances in MIS, displaced shunt can be removed even in 
newborn period by thoracoscopic surgery.
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Figure 5 Progression of the case according to time line. 
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