
108

Department Mother & Child, Neonatal Intensive Care Unit (LCDA,TB,LAR,CB) and Fetal Medicine 
& Surgery Unit (GMM), IRCCS Istituto Gaslini, Genova, Italy; Departments of Surgery (MHW) and 
Pediatrics (RIK), University of Arizona College of Medicine, Tucson, Arizona, USA; Department 
of Medical Education (MB), TCU and UNTHSC School of Medicine, Fort Worth, Texas, USA; 
Department of Surgery (FB), University of Genova, Italy; Radiology Department (DP), IRCCS, 
Istituto Giannina Gaslini, Genova, Italy

Lymphology 52 (2019) 108-125

CONGENITAL CHYLOTHORAX: CURRENT EVIDENCE-BASED 
PRENATAL AND POST-NATAL DIAGNOSIS AND MANAGEMENT

L.C. De Angelis, T. Bellini, M.H. Witte, R.I. Kylat, M. Bernas, F. Boccardo, D. Paladini,
G.M. Magnano, L.A. Ramenghi, C. Bellini

ABSTRACT

Congenital chylothorax is an uncommon 
condition but represents the main cause of 
congenital pleural effusion during the neonatal 
period. It usually appears before birth, both 
as an isolated disorder or in association 
with hydrops fetalis, negatively affecting 
the subsequent neonatal outcome. Prenatal 
treatment is usually considered to ensure 
a satisfactory lung development in case of 
moderate to severe pleural effusion or in the 
presence of hydrops, although consensus on 
treatment timing and modalities has not been 
reached to date. Both medical and surgical 
therapeutic strategies are available to treat 
this condition and novel treatment options 
have been recently attempted with acceptable 
results in both prenatal and post-natal setting. 
The heterogeneous clinical presentation 
of congenital chylothorax together with its 
rarity, its numerous etiologies and the absence 
of a highly effective treatment renders the 
diagnostic and therapeutic approach difficult to 
standardize. In addition, adequate visualization 
of the lymphatic system is complex, especially 
in small neonates, although new promising 
techniques have been developed lately and may 
contribute to improved management of this 

serious but infrequent condition. This review 
focuses on the current evidence base for the 
diagnosis and treatment options for congenital 
chylothorax, suggesting a rational diagnostic 
and therapeutic approach both in the prenatal 
and in the neonatal period.

Keywords: congenital chylothorax, hydrops, 
fetal hydrothorax, lymphatic system, diagno-
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CONGENITAL CHYLOTHORAX

Congenital chylothorax consists of a lym-
phatic fluid accumulation within the pleural 
space, which can occur prenatally or during 
the neonatal period (1). Lymph originates in 
the interstitial spaces within organs and is 
composed of cells, particles, lipids, proteins 
and peptides (2). Flowing into progressively 
larger lymphatic vessels and passing through 
one or more regional lymph nodes (3), lym-
phatic fluid reaches the cisterna chyli located 
between the aorta and the vena cava. Then it 
enters the thoracic duct located in the poste-
rior right mediastinum between the aorta and 
the azygos vein, crosses the aortic arch and 
eventually reaches the blood circulation be-
tween the jugular and the left subclavian veins. 
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Any pathologic process that causes damage 
or obstruction to the lymphatic system may 
lead to a leakage of lymph, which can variably 
fill the pleural space or the peritoneal cavity 
causing chylous ascites. Whereas congenital 
chylothorax is a rare condition, it represents 
the most common cause of congenital pleural 
effusion during the neonatal period (4). The 
reported incidence of congenital chylotho-
rax is about 0.4 - 1.7:10,000 live births with 
a male:female ratio of 2:1 (5,6). It is often 
bilateral, but the right side is more frequently 
involved due to the usual localization of the 
thoracic duct largely in the right mediastinum. 
Congenital chylothorax is caused either by 
anomalies in lymphatic development or other 
conditions that affect the structure and/or 
function of the lymphatic system, leading to 
chylous fluid leakage (7-9). Though in some 
cases a specific cause is not found, congenital 
chylothorax has been associated with genetic 
syndromes in which a degree of lymphat-
ic dysplasia is present and with congenital 
anomalies involving the thoracic region (10-
14). Main conditions associated with congeni-
tal chylothorax are shown in Table 1. 

CLINICAL FEATURES AND PROGNOSTIC 
FACTORS OF CONGENITAL CHYLOTHO-
RAX

Most cases of congenital chylothorax are 
diagnosed during pregnancy, more frequently 
during the third trimester (15). As the fetus is 
not fed in utero and the mean percentage of 
blood lymphocytes is normally >80%, congen-
ital chylothorax is rather called "hydrothorax" 
prenatally (16). 

When occurring early during fetal devel-
opment it may have detrimental consequences 
on lung growth, leading both to pulmonary 
hypoplasia and to pulmonary hypertension. In 
addition, the mass effect caused by the pleural 
effusion may compromise venous return, caus-
ing cardiac failure (17,18). 

In case of massive lymph effusion hydrops 
fetalis may develop (4), and this condition is 
associated with fetal demise in a large pro-

portion of cases especially if diagnosed during 
early pregnancy (19). The natural history of 
congenital hydrothorax is extremely variable. 
Spontaneous regression has been reported in 
22% of cases, with a nearly 100% survival rate 
(20), while severe conditions, mostly when 
associated with hydrops, may lead to high 
morbility and mortality (21). Poor prognosis is 
related to bilateral pleural effusion, hydrops, 
polyhydramnios, progressive fluid accumu-
lation with mediastinal shift and early gesta-
tional age at diagnosis (less than 30 weeks of 
gestational age) (22-25). Prenatal treatment 
has been shown to improve neonatal survival 

Conditions associated with 
congenital chylothorax 

Anomalies of the lymphatic system 
Mediastinal lymphangioma 
Congenital pulmonary lymphangiectasia 
Lymphatic dysplasia syndrome 
Congenital atresia of the lymphatic duct 
Intestinal lymphangiectasia 
Thoracic anomalies 
Congenital pulmonary malformations 
Congenital diaphragmatic hernia 
H-type tracheoesophageal fistula
Mediastinal tumors or cysts
Congenital heart defects
Superior vena cava obstruction
Bilateral agenesis of superior vena cava
Genetic syndromes  
Noonan’s syndrome 
Trisomy 21 
Turner syndrome 
Ehlers Danlos disease 
X-linked myotubular myopathy
Hennekam syndrome
Missense mutation in integrin α9β1
Gorham-Stout syndrome
Yellow nail syndrome

TABLE 1
Conditions Associated with Anatomical 

or Functional Anomalies of the 
Lymphatic Drainage System, Which can 

Result in Congenital Chylothorax

Permission granted for single print for individual use. 
Reproduction not permitted without permission of Journal LYMPHOLOGY.



110

significantly in fetuses with hydrops or pro-
gressive effusion (26), yet perinatal mortality 
remains high, varying between 22% and 53% 
(27).

Neonates with congenital chylothorax 
often show respiratory distress at birth due to 
lung hypoplasia and/or due to premature birth 
associated with prenatal intervention (28). 
Poor cardiovascular function and general-
ized edema may be present in more severe 
cases, and percutaneous evacuation of chyle 
is associated with fluid, protein including 
immunoglobulin and T lymphocyte depletion, 
which increases the risk of neonatal infections 
(29,30).

PRENATAL DIAGNOSIS OF CONGENITAL 
CHYLOTHORAX

Diagnosis of fetal hydrothorax is made 
when a monolateral or bilateral pleural effu-
sion is detected by ultrasound (Fig. 1). 

In the case of two or more fluid collec-
tions, including ascites, pleural or pericar-
dial effusion, and generalized subcutaneous 
edema, a diagnosis of hydrops should be made 
(31). Fetal primary hydrothorax is caused by 
an anomalous development of the lymphatic 
system, while secondary forms are associated 
with a number of conditions characterized by 
an imbalance in the regulation of fluid move-
ments between the blood vascular space and 
the interstitium (32) (Fig. 2).

Once a pleural effusion is detected, a com-
prehensive prenatal evaluation is necessary to 
determine the etiology, predict the prognosis 
and establish a treatment strategy. A diagnos-
tic work-up of fetal hydrothorax is presented 
in Table 2 (33).

MANAGEMENT OF PRENATAL CONGEN-
ITAL CHYLOTHORAX

Once other causes of secondary pleural 
fluid effusion are excluded, treatment of fetal 
primary hydrothorax should be considered in 
utero in order to decompress the pleural space 
and reduce the intrathoracic pressure, restor-

ing normal lung development and fetal he-
modynamics (34). Fetal intervention has been 
associated with a higher survival of preterm 
infants with congenital chylothorax (35), and 
it increased Apgar scores, reduced ventilator 
days, and decreased complications in neonates 
with hydrops fetalis (36). Lack of consensus 
exists on what is the preferable therapeutic 
strategy in these patients as no randomized 
studies have been conducted to date due to the 
rarity of this condition and the marked het-
erogeneity of the disease. Gestational age, se-
verity, and progression of pleural effusion and 
concomitant presence of secondary fetal con-
sequences (e.g. hydrops, pulmonary hypopla-
sia, mediastinal shift) are usually considered 
to decide on the best treatment option (37). 
Conservative management and close follow-up 
with serial ultrasounds should be considered 
in case of small to moderate unilateral effusion 
without hydrops, as spontaneous resolution 
may occur (26). Conversely, in case of large 
or progressive pleural effusion or hydrops, 
prenatal interventions include thoracocentesis 
(either single or repeated) (17), pleuroamniotic 

Fig. 1. Pulmonary sequestration complicated by 
severe hydrothorax in a 31+6 weeks fetus. A: sagittal 
section showing right hydrothorax (pl) associated 
with a large pulmonary extra-lobar sequestration 
(PS). Downward displacement of the diaphragm 
caused by the effusion is noted. Plane section levels 
b, c and d are shown; b, c: evidence of pl in transversal 
sections; d: upper transverse section showing PS, 
severe hydrothorax, and compressed right lung.   
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Fig. 2. Pathological conditions associated with the development of fetal hydrothorax.

shunting (38,39) and intrauterine pleurode-
sis with OK-432 (40). In addition, in case of 
polyhydramnios, multiple amniodrainage may 
be considered (41). Thoracocentesis is often 
performed as initial treatment but in most 
cases a rapid fluid re-accumulation is observed 
and repeated thoracocentesis or pleuroamniot-
ic shunt becomes necessary. Decompression of 
thoracic structures following thoracocentesis 
has both therapeutic and diagnostic value: it 
may reveal pulmonary hypoplasia in case of 
failed lung expansion and may improve heart 
defect detection once the mediastinum returns 
to a correct position (42). As the rate of suc-
cess with a single thoracentesis is relatively 
low, pleuroamniotic shunt, consisting of a 
permanent communication between the pleu-
ral space and the amniotic cavity, has been 
proposed as first-line treatment in primary 
severe fetal hydrothorax (43-45) (Fig. 3). 

Although no randomized trials comparing 
different interventions for fetal pleural effu-
sion have been performed, data from retro-
spective analysis of large case series suggest 
pleuroamniotic shunting as a more effective 
treatment compared to repeated thoracocente-

sis for hydropic fetuses. Despite the good level 
of tolerance by both mother and fetus, shunt 
placement is burdened by several complica-
tions: immediate fetal demise following shunt 
placement has been reported up to 11% (39). 
Shunt dislocation varies from 20% to 65% 
among studies and is sometimes associated 
with a lateral or antero-lateral shunt inser-
tion (Fig. 4). Preterm delivery and premature 
rupture of membranes remains a common 
complication of prenatal intervention with a 
survival rate of 66% in premature birth and 
100% in full-term delivery (16,46,47). 

Chest wall deformity has been described 
as a complication of thoracoamniotic shunt 
placement, especially if performed before 
20 weeks of gestation (48). Interval between 
thoracoamniotic shunting and birth appears 
to be crucial; the longer the interval, the more 
likely is the reversal of antenatal hydrops and 
subsequent neonatal survival (28). 

Recently, intrauterine pleurodesis with 
OK-432, a sclerosant commonly used in adults 
and children with lymphangioma, has been 
shown to be effective in fetuses with early hy-
drothorax (< 21 weeks gestation), and it may 
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TABLE 2
Diagnostic Procedures Suggested in Fetal Hydrothorax
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reduce the risk of premature membrane rup-
ture associated with prenatal intervention as 
the needle needed for injection is considerably 
thinner (49,50). Although promising, further 
studies are needed to assess efficacy and safety 
of this procedure.

Maternal dietary treatment with a low-fat, 
high medium-chain triglyceride diet has been 

suggested to reduce the amount of pleural 
fluid accumulation in cases of fetal chylotho-
rax, delaying the need for thoracentesis (51). 
It may be considered both in conservative 
management and in combination with surgical 
treatment (52).

POST-NATAL DIAGNOSIS OF CONGENI-
TAL CHYLOTHORAX

Most cases of congenital chylothorax are 
detected prenatally, however fluid drainage is 
mandatory to confirm the chylous nature of 
pleural effusion. In newborns enterally fed, a 
milky white opalescent appearance of drained 
fluid is suggestive of chylous effusion. The 
presence of an effusion/serum protein ratio 
of 0.5 or more, effusion LDH >160 IU/L and 
effusion pH <7.4 is suggestive of exudate, 
and the lymphatic origin of pleural fluid is 
confirmed by the presence of chylomicra and 
triglycerides >110 mg/dl (1.24 mmol/L) and 
absolute cell count >1,000 per mL with a 
lymphocyte fraction >80% in exudate cases 
(53,54).

Once the presence of chylothorax is con-
firmed after birth, diagnostic work-up should 
be performed to find the etiology and establish 
a targeted therapy when available (55). A 
diagnostic flow-chart is proposed in Fig. 5.

A meticulous blood examination panel, 
customized in accordance with the diagnostic 
hypotheses, should be performed soon after 
birth, while imaging studies are necessary to 
evaluate cardiopulmonary, thoracic and cere-
bral anatomy and function (Fig. 6). 

Karyotype and specific genetic mutation 
analysis are mandatory in case a syndromic or 
genetic condition is suspected (Table 3). Lung 
biopsy with subsequent histological and immu-
nohistochemical studies should be performed 
to confirm the diagnosis of congenital pulmo-
nary lymphangiectasia (56). 

In addition, lymphatic system imaging 
procedures are often needed to outline ab-
normal lymphatic drainage patterns and 
to identify the site of chyle leakage. Many 
techniques have been proposed to investigate 

Fig. 3. The same fetus as in Figure 1 with pulmonary 
sequestration complicated by severe hydrothorax 
treated with thoraco-amniotic shunt. A: pleural 
effusion is completely drained into the amniotic fluid. 
The right lung (rl), the heart (H), and pulmonary 
sequestration (PS) are visible; B: Color Doppler 
imaging shows the vascular pedicle with the afferent 
artery originating from the thoracic aorta (arrow); C: 
correct position of the thoraco-amniotic shunt with 
one end visible in the pleural space and the other 
within amniotic cavity (arrows). 

Fig. 4. A three-dimensional reconstruction of a shunt 
extremity (white arrow) surrounded by a fetal arm in 
a case of a 30+3 week fetus with hydrothorax treated 
with a thoraco-amniotic shunt laterally inserted. 
The shunt appeared to be dislocated and tightened 
in the fetal hand at the follow-up ultrasound scan 
evaluation.
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anatomy and function of both central con-
ducting lymphatics, including retroperitoneal 
lymphatic channels, cisterna chyli, and thorac-
ic duct as well as peripheral lymphatic vessels, 
although no standardized procedure has yet 
been established in newborns and infants (57). 
Key diagnostic techniques are summarized in 
Table 4. 

In case of prenatal etiological diagnosis 
and complete or nearly complete resolution 
of pleural effusion due to in utero treatment, 
associated with clinically stable cardiovascular 
and respiratory conditions, conservative man-
agement and close follow-up may be cautious-

ly considered during the neonatal period (41). 
When pleural effusion is detected at birth or 
near birth, fluid drainage must be performed 
both for diagnostic and therapeutic purposes, 
and acquired causes of chylothorax should be 
considered.

MANAGEMENT OF POST-NATAL CON-
GENITAL CHYLOTHORAX

Post-natal management of congenital 
chylothorax is challenging, both for the het-
erogeneity of clinical course and because the 
optimal treatment has not been established de-

Fig. 5. Diagnostic algorithm of the management of neonatal pleural effusion detected prenatally or after birth.
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lung opening and volume maintenance, which 
may prevent further pleural fluid accumula-
tion (59,60). Together with fluid and electro-
lyte replacement, transfusion with fresh frozen 
plasma or albumin should be considered in 
order to maintain an adequate oncotic pres-
sure in the blood vascular compartment as 
hypoproteinaemia can frequently occur in 
these patients. 

Neonates with prolonged pleural effusion 
congenital chylothorax are at higher risk of in-
fection, due to both hypogammaglobulinemia 
and leukopenia, and may benefit from intrave-
nous immunoglobulin infusion (30).

Nutritional Management

The aim of nutritional therapy is to min-
imize intestinal lymphatic flow, both by using 
the parenteral route for feeding and by mod-
ifying the fat content of enteral feeds. Total 
parenteral nutrition may be indicated in case 

Fig. 6. Chest imaging techniques to assess the 
presence and severity of pleural effusion. 

A: Presence of bilateral thoracic drainage with 
satisfactory lung expansion. Mild right pleural 
effusion; B: subsequent control 24 hours after 
thoracic drainage removal shows bilateral effusion 
associated with vascular and interstitial congestion; 
C: ultrasonographic appearance of pleural 
hypoechoic effusion in a transverse section of the 
left hemithorax; D, E: axial sections of contrast 
computed tomography imaging showing bilateral 
pleural effusion and vascular congestion; (D) 
parenchymal and (E) mediastinal  windows.

TABLE 3
Main Diagnostic Procedures Sug-
gested after Birth for the Manage-
ment of Congenital Chylothorax*

spite the wide variety of available treatments. 
A post-natal therapeutic algorithm currently 
used in the Gaslini Unit is suggested in Fig. 7. 

Perinatal asphyxia and respiratory insuffi-
ciency are major symptoms of congenital chy-
lothorax at birth, especially in cases of severe 
pleural effusion and/or hydrops, and vigorous 
resuscitation is frequently necessary soon after 
birth (58). Thoracocentesis performed in the 
delivery room may guarantee an adequate lung 
expansion while intubation and mechanical 
ventilation may improve respiratory function. 

Once the neonate is admitted in the neona-
tal intensive care unit, supportive management 
consists of respiratory and cardiovascular 
support, pleural drainage, nutritional manage-
ment and pain therapy.

While both conventional and high fre-
quency ventilation have been employed in 
infants with pleural effusion without con-
clusive data regarding the superiority of one 
modality or another, the latter may improve 
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of progressive and severe chylothorax or in 
intubated neonates (61) while medium chain 
triglyceride (MCT) formulas or fat modified 
breast milk have been shown to be effective in 
patients who can be orally fed (62,63). MCTs 
are directly absorbed into the portal venous 
system, drastically reducing both the fat con-
tent and volume of chylous effusion.

Infants who are fed with fat-modified 
breast milk may require additional fortifica-
tion to support adequate growth (64). 

Treatment with Octreotide

Octreotide, a somatostatin analogue, re-
duces lymphatic flow by causing mild vasocon-
striction of splanchnic vessels, inhibits gastric, 

pancreatic, and intestinal secretions, and also 
reduces hepatic venous flow and intestinal 
absorption, which decrease the hydrostatic 
pressure driving chylous flow (65). Although 
octreotide is currently used as an additional 
treatment in neonatal congenital and post-op-
erative chylothorax, no consensus has been 
reached on its use due to the lack of evidence 
about its efficacy and safety (66). Octreotide is 
usually administered as a second-line treat-
ment after total parenteral nutrition failure 
and before considering surgical treatment. 
Marked variation among studies in octreotide 
regimen is reported, the commonest being 
intravenous infusion at a starting dose of 1 
µg/Kg/hr, gradually increasing to 10 µg/Kg/hr 
according to therapeutic response. Although 

Fig. 7. Neonatal management algorithm for congenital chylothorax. MCT: medium chain triglycerides; NICU: 
Neonatal Intensive Care Unit. Modified from Bellini et al. 2016 (55).
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heterogeneous definitions of octreotide efficacy 
have been reported, it generally refers to a sig-
nificant reduction in chylous effusion within 
two weeks of drug administration. Octreotide 
has been reported to be effective in 47% of ne-
onates with chylothorax from any cause with 
a slightly higher effectiveness in congenital 
forms and with a low incidence of side effects 
(67). Concerns remain about the possible onset 
of pulmonary hypertension and necrotizing 
enterocolitis in association with octreotide 
treatment (68-70). In addition, one case of 
severe hypotension following intravenous oct-
reotide administration has been reported (71). 

Other Emerging Medical Treatments

Sirolimus, also called rapamycin, is a 
macrolide compound naturally produced by 
several actinomycetes, possessing immunosup-
pressive, cytostatic, and antiproliferative prop-
erties (72). It inhibits the mammalian target of 
rapamycin (mTOR), a serine/threonine kinase 
which promotes cell growth, proliferation and 
survival (73,74). Besides its immunosuppres-
sive and anti-neoplastic effects, sirolimus has 
played a role in treating lymphatic malforma-
tions through the inhibition of lymphangio-
genesis secondary to decreased synthesis and 
augmented degradation of vascular endothe-
lial growth factor (VEGF) receptor 3 (75). 
Only a few cases of lymphatic malformations 
treated with sirolimus in infants have been 
reported to date but based on published data 
most patients have shown at least a partial 
response with minor adverse effects (76). 
Although dose and duration of treatment in 
neonates and small children still remains to 
be determined, treatment with sirolimus may 
represent a promising therapeutic option in 
case of extensive lymphatic malformations 
associated with chylothorax (77,78).

Sildenafil is a selective inhibitor of phos-
phodiesterase type 5, which is responsible for 
cyclic guanosine monophosphate (cGMP) deg-
radation. In the neonatal setting, it is a thera-
peutic option for the treatment of pulmonary 
arterial hypertension as cGMP accumulation 

leads to smooth muscle relaxation and vasodi-
lation of the pulmonary vasculature (79).

Recently sildenafil has been proposed as a 
novel treatment for severe lymphatic malfor-
mations in children as lymphatic vessel growth 
and function is partly regulated by nitric 
oxide-induced production of cGMP, which is 
thought to facilitate lymphatic endothelial cell 
proliferation, migration and vessel formation 
(80-82). Since sildenafil prevents the degrada-
tion of cGMP, it may promote lymphatic vessel 
growth and/or remodeling, leading to a reso-
lution of lymphatic obstruction and chylotho-
rax. In 2015 oral sildenafil was reported to be 
effective for the first time in a case of a late 
preterm infant with chylothorax associated 
with congenital pulmonary lymphangiectasia 
(83). However, further evidence is needed both 
in the laboratory and the clinical setting before 
this treatment can be considered. 

Chemical Pleurodesis

Chemical pleurodesis is performed by in-
jecting substances into the pleural space which 
cause fibrous adhesions between the visceral 
and parietal pleura. Pleurodesis with povi-
done-iodine has been shown to be effective in 
58-80% of neonates with chylothorax refrac-
tory to other medical treatments (71,84,85),
but it has been associated with a number of
complications including acute and chronic
renal failure, hyperthyroidism, respiratory
distress and cardiorespiratory failure (84). For
these reasons its use in newborn infants should
be cautiously considered (86).

Pleurodesis with intrapleural injection 
of OK-432 has been successfully attempted 
postnatally in a few infants with refracto-
ry chylothorax and although it seems to be 
safe and well tolerated (87-88), one case of 
life-threatening haemolytic anemia has been 
recently reported in a late preterm infant with 
persistent left chylothorax who received two 
doses of intrapleural OK-432 (89).

Surgical Management
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Surgical treatment is usually reserved for 
infants with refractory chylothorax, defined 
as massive chyle leak (more than 50 mL/kg/
day), or leak persistence, metabolic/nutritional 
complications, or overall clinical deteriora-
tion in spite of conservative treatment (5,90). 
While in post-surgical chylothorax, caused by 
iatrogenic rupture of thoracic duct, the more 
frequently chosen intervention is duct ligation 
as a surgical option (91), congenital chylotho-
rax may pose more questions about about the 
choice of surgical approach. As no guidelines 
exist on operative management of congenital 
chylothorax and different options are available 
to treat this condition, optimal timing and 
type of surgical intervention should be evalu-
ated according to such factors as age and size 
of the infant, severity of chylous leak, center 
specific surgical preference and length of at-
tempted conservative management (92). 

Pleuroperitoneal shunt has been reported 
to be an effective and well tolerated proce-
dure in both term and preterm infants, yet the 
duration of shunt placement usually lasts from 
weeks to months. The external component is a 
potential source of infection, and obstruction 
or malfunctioning may require a further surgi-
cal intervention (93,94). 

Mechanical pleurodesis is performed 
by gentle abrasion of the pleura to induce 
obliteration of the pleural space and may be 
performed both via thoracotomy and thoraco-
scopy. It has been demonstrated to be effective 
and safe in treating refractory chylothorax in 
infants, with a mean duration of post-oper-
ative chest tube drainage of nearly one week 
which allows a more rapid hospital discharge. 
However follow-up studies are needed to 
assess long term consequences of loss of sliding 
between the pleura and the lung (92,95). 

Percutaneous thoracic duct embolization, 
consisting in a transcatheter embolization of 
the duct proximal to the chyle leak, is a less 
invasive procedure than thoracic duct liga-
tion and has gained interest after intranodal 
lymphangiography replaced the more hazard-
ous and technically difficult pedal lymphan-
giography (96). Small infant case series have 

shown this technique to be successful where 
conservative treatment and duct ligation have 
failed (97-99).

Thoracoscopic parietal pleural clipping 
has been successfully attempted in infants 
with refractory chylothorax in whom visual-
ization of the thoracic duct and lymphatics 
was not possible (100).

Diaphragmatic fenestration, consist-
ing of a circular excision of a portion of the 
diaphragm subsequently sutured to a fenes-
trated polytetrafluoroethylene patch, has been 
recently performed in a small cohort of infants 
with persistent chylothorax following cardiac 
surgery and shows promising results in terms 
of efficacy and safety (101). 

Lymphovenous anastomosis is a new 
microsurgical technique in this setting consist-
ing of an end-to-end or end-to-side thoracic 
duct-venous anastomosis through either trans-
abdominal catheterization or percutaneous 
groin lymphatic access. It can rapidly restore a 
physiological lymphatic circulation, and it has 
recently been successfully attempted in two in-
fants who failed traditional medical manage-
ment and were unable to undergo alternative 
interventions (102).

FUTURE DIRECTIONS 

Congenital chylothorax is a rare but 
severe condition with an elevated prenatal and 
postnatal morbidity and mortality. The het-
erogeneity of underlying etiology and the high 
variability of clinical manifestations make 
its diagnostic and therapeutic management 
challenging, both in the prenatal and in the 
neonatal period. 

Fetal hydrothorax is the result of several 
conditions which vary in pathophysiology 
and clinical outcomes. Therefore an accurate 
diagnostic work-up is mandatory in order 
to determine the etiology and establish the 
subsequent treatment strategy. As no definite 
consensus exists on hydrothorax management, 
for every case a careful evaluation of potential 
options should be performed. 

Different conservative approaches have 
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been proposed to treat this condition in the 
neonatal period, and several surgical options 
have been attempted with variable level of suc-
cess and safety profile. Aside from supportive 
therapies, conservative treatments consist in 
dietary management including total parenter-
al nutrition, MCT formulas or fat-modified 
breast milk, treatment with octreotide and 
chemical pleurodesis. In some cases, dietary 
management alone is effective with a complete 
resolution of the chyle leak, but the persistence 
and the increase of pleural effusion necessitate 
additional treatment options.

Intravenous octreotide is extensively used 
regardless of chylothorax etiology as a sec-
ond-line treatment after nutritional interven-
tion failure and before considering a surgical 
management. Despite its extensive use, there 
is a wide variation in the treatment dose, dura-
tion and efficacy among the reported studies, 
and no consensus exists on optimal regimen or 
specific patient subgroups that could benefit 
most from the treatment. Conflicting reports 
also exist about efficacy and safety of chemical 
pleurodesis with povidone-iodine while a novel 
technique consisting of intrapleural injection 
of OK-432 has been successfully attempted 
even though safety needs to be further evalu-
ated. 

Recently, sirolimus has gained interest in 
the treatment of lymphatic malformations and 
although very few data exist on its applica-
tion in the neonatal period, it seems to be a 
promising therapeutic option in selected cases 
in which congenital chylothorax is associated 
with extensive lymphatic malformations.

Surgical treatment is performed after a 
variable period in which conservative treat-
ment turns out to be ineffective. New micro-
surgical and minimally invasive procedures 
have shown excellent results with a faster 
disease resolution and good safety profile but 
larger cohorts of patients are needed to con-
firm efficacy. 

Although there is an urgent need to 
identify the optimal prenatal and post-na-
tal management of congenital chylothorax, 

prospective multicentric trials involving a 
large sample size are hardly feasible due to the 
rarity of the condition and the heterogeneity of 
both presentation and etiology.

At the same time, published case reports 
and case series often lack detailed information 
about treatment regimen and duration, and 
efficacy is frequently scantly defined especially 
for conservative treatment. To enhance levels 
of evidence regarding congenital chylotho-
rax management, we suggest continuing and 
meticulous case reports allowing improved 
comparison in systematic reviews. Finally, 
we believe shared diagnostic and therapeutic 
management between Neonatology Divisions 
and Fetal Medicine Services is of paramount 
importance to accelerate post-natal diagnos-
tic work-up and select the most suitable and 
patient specific treatment plan.
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