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INTRODUCTION

Congenital chylothorax is the accumulation of
lymphatic fluid in the pleural space diagnosed ante-
natally, at birth, or in the first 28 days postpartum
[1], with a prevalence of 1:10000 [2] to 1:24000 live
births [3]. The male sex is affected 2 times more fre-
quently [1].

It can occur as a result of abnormalities of the
lymphatic vessels or defects of the thoracic cavity
[1,2], or it can also be secondary to the trauma of the
thoracic duct at the time of birth through the sud-
den hyperextension of the neck or stretching of the
thoracic wall [4]. The pulmonary effusion in most
cases is bilateral (86.2%), followed by the right side
due to the positioning of the thoracic duct along the
right posterior mediastinum [1,2]. Fluid accumula-
tion prevents the normal development of the lungs
and, thus, affects fetal pulmonary and cardiovascu-
lar function [4].

Chylothorax can accompany congenital anoma-
lies such as trisomy 21, pulmonary hypoplasia, X-
linked centronuclear myopathy, lymphangiectasia,
Noonan syndrome (PTPN11 mutation), myotonic
dystrophy, chylous-pharyngeal fistula [1,5,6]. These
associated anomalies negatively influence the evo-
lution of the cases [1,4].

Prenatal diagnosis can be made by ultrasound
from 17 to 38 weeks, usually at 30 weeks [1,7]. After
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the diagnosis, the pleural effusion is monitored by
weekly ultrasound to evaluate its evolution. In cases
with large pleural effusions, intrauterine interven-
tion with intraamniotic drainage of the chylothorax
isrecommended to avoid the occurrence of hydrops,
pulmonary hypoplasia, and fetal heart failure [4].
The birth is usually premature, around 34 weeks [1].
Congenital chylothorax is a life-threatening condi-
tion in newborns with a mortality rate of 20-63.6%,
most commonly due to pulmonary hypoplasia
[4,5,8].

Therapeutic intervention is necessary to prevent
the prolonged leakage of the chyle and secondary
complications such as infection, malnutrition, dehy-
dration, bleeding, and prolonged hospitalization
[2,5]. In the long term, pulmonary function and neu-
rodevelopment are appropriate for the age of chil-
dren who have congenital chylothorax [9].

DIAGNOSIS

In intrauterine life, during fetal ultrasounds,
chylothorax can be detected as a unilateral or bilat-
eral hypoechoic fluid in the pleural space [4,10].
(Figure 1)

In utero, thoracocentesis and examination of
pleural fluid are performed. Chylothorax is diag-
nosed as a milky pleural effusion that contains > 1.1
mmol/L (> 110 mg/ml) triglycerides and a total cell
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FIGURE 1. Ultrasonography findings of a unilateral (a,b,c,d)
and bilateral chylothorax (e,f,g). (a) sagittal (b) transversal
(c) coronal image shows a unilateral hypoechoic fluid in the
pleural space at 23 weeks of gestation. (d) thoracoamniotic
shunt at 34 weeks (arrow). Transversal images show a
bilateral hypoechoic fluid in the pleural space at (d) 18
weeks and (e) 22 weeks of gestation. (f) Transversal image
show a bilateral hypoechoic fluid, ventricular hypertrophy,
and polyhydramnios at 26 weeks.
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count >1,000 cells/microL, with a lymphocyte frac-
tion > 70% [11].

In addition, pleural effusion can also be associ-
ated with polyhydramnios due to intrathoracic pres-
sure that affects fetal swallowing [7]. In severe cases
with fetal hydrops, ascites and subcutaneous edema
may be encountered [10].

A morphological fetal ultrasound must be per-
formed to highlight or exclude other anomalies. Am-
niocentesis is also recommended to perform the fe-
tal karyotype and rule out cytomegalovirus
infection. In these situations, it is recommended to
carry out screening for TORCH and parvovirus in-
fections to eliminate other causes of fetal hydrops
[12,13].

MANAGEMENT
Prenatal management

Prenatal intervention in the case of chylothorax
aims to evacuate the accumulated lymph in the
pleural cavity, thus allowing fetal lung development.
The management of chylothorax depends on the
gestational age at which it is diagnosed. Thus, in the
case of diagnosis at a gestational age under 34
weeks, weekly ultrasound monitoring is recom-
mended in mild unilateral chylothorax to see its
progression or regression. If the pleural effusion
progresses or fetal hydrops appear, serial transab-
dominal thoracentesis or the installation of a thora-
co-amniotic shunt is recommended to reduce fetal
cardiac and pulmonary damage. In contrast, diag-
nosis at a gestational age greater than 34 weeks re-
quires thoracentesis and immediate delivery [1,2,4].

As the lymph is produced by the absorption of
fats in the small intestine, a maternal diet low in fat
and rich in high medium-chain triglycerides is rec-
ommended, which seems to reduce the volume of
the drained fetal chyle [14].

By performing thoracentesis as a therapeutic
method, the liquid accumulates again quickly, in 24-
48 hours, which requires frequent punctures, with
an increased risk of spontaneous abortion or pre-
mature birth. Instead, thoracentesis immediately
before birth avoids neonatal asphyxia and favors
the newborn’s adaptation to extrauterine life [4].

The thoracoamniotic shunt ensures continuous
drainage of the pleural fluid in the amniotic cavity,
thus allowing lung expansion, making it the optimal
treatment method in the case of fetal chylothorax
[7,15,16]. The technique of shunt insertion is diffi-
cult, depending on the placental insertion, the fetal
position, and the amount of amniotic fluid, and re-
quires a learning curve and an experienced opera-
tor. It is also not without complications, including
failure or wrong placement, bending, blocking, or
migration of the tube, damage to organs and in-
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trathoracic vessels, and recurrence of pleural effu-
sions [7].

In utero, pleurodesis is another method tested
over time for treating congenital chylothorax, espe-
cially in case the insertion of the shunt fails, or tech-
nical difficulties arise. This consists of chyle aspira-
tion and fetal intrapleural instillation of
non-teratogenic, sclerosing, and immuno-stimulat-
ing substances (OK-432 - Picibanil). Sometimes it
may require repeating the procedure depending on
the gestational age, the dose of the instilled sub-
stance, and residual pleural fluid at the time of the
procedure. The response to the treatment is good in
many cases, with the reduction of pleural effusion
[12,17,18].

Prenatal treatment techniques are invasive
methods and are at risk of causing spontaneous
abortion, preterm birth, fetal death, premature rup-
ture of membranes, intra-amniotic infection, and
placental abruption [12].

However, prenatal interventions improve the
evolution of fetal chylothorax, with the Apgar score
being higher, pneumothorax being less frequent,
and ventilatory parameters being better at birth. In
addition, prenatal therapy also increases the surviv-
al rate to 76.9%, compared to 11% in newborns who
did not receive prenatal therapy [1,2].

Postnatal management

Prenatal interventions improve the fetal progno-
sis, but neonatal interventions such as mechanical
ventilation, thoracic drainage, and pleurodesis are
necessary in most cases until the pleural fluid pro-
duction stops [7,12].

Respiratory distress and asphyxia are complica-
tions that can occur at birth in infants with congeni-
tal chylothorax. Thus, endotracheal intubation and
mechanical ventilation may be required for a mean
duration of 7 days (1-16 days) to treat neonatal res-
piratory failure. Premature neonates, in particular,
may develop pneumothorax requiring the instilla-
tion of surfactant. Thoracocentesis immediately af-
ter birth may be necessary in cases of fetal asphyxia
[7].

Continuous pleural drainage may be necessary
to reduce the pressure on the lungs in case of reac-
cumulating of the chyle to avoid repeated thoracen-
tesis [8].

Nutrition increases lymphatic flow 2-10 times,
and it is recommended to initiate total parenteral
nutrition after birth and avoid enteral nutrition for
an average of 6 days (5-10 days) to reduce flow. Oral
feeding is started in the absence of ultrasound signs
of pleural effusion, and milk formulas based on me-
dium-chain triglycerides are recommended [1,2,5].

Lymph contains lymphocytes, chylomicrons,
proteins, antibodies, immunoglobulins, coagulation
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factors, nutrients, and fluids. Loss of lymph through
pleural drainage requires the replacement of lost al-
bumin and globulins by therapy with albumin, im-
munoglobulin, and fresh frozen plasma [4,7].
Octreotide is a somatostatin analog used to treat
chylothorax and chylous ascites in newborns
through its effects of reducing portal pressure, lym-
phatic flow in the thoracic duct, and fat absorption.
Treatment begins between the 4th and 30th day of
life, on average the 16th day, in cases with persis-
tently increased tube drainage. It is administered by
continuous intravenous infusion in doses of 1 pg/
kg/h and progressively increased up to the maxi-
mum dose of 10 yg/kg/h for an average duration of
17.5 days [5,19]. The effectiveness of the therapy is
measured by the reduction of drained chiles until
complete remission and can be influenced by the
underlying genetic conditions, as well as by the as-
sociated comorbidities. Studies show the efficiency
of octreotide administration in approximately 36.3-
53.3% of newborns with congenital chylothorax
[5,19]. Adverse effects are usually mild and tran-
sient, the most common being hypoglycemia, hyper-
glycemia, bloody stools, abdominal distention, or

Conflict of interest: none declared
Financial support: none declared

REFERENCES

1. Lee CJ, Tsao PN, Chen CY, Hsieh WS, Liou JY, Chou HC. Prenatal Therapy
Improves the Survival of Premature Infants with Congenital
Chylothorax. Pediatr Neonatol. 2016 Apr;57(2):127-32.

2. Attar MA, Donn SM. Congenital chylothorax. Semin Fetal Neonatal
Med. 2017 Aug;22(4):234-239.

3. Bialkowski A, Poets CF, Franz AR; Erhebungseinheit fiir seltene
padiatrische Erkrankungen in Deutschland Study Group. Congenital
chylothorax: a prospective nationwide epidemiological study in
Germany. Arch Dis Child Fetal Neonatal Ed. 2015 Mar;100(2):F169-72.

4. Resch B, Sever Yildiz G, Reiterer F. Congenital Chylothorax of the
Newborn: A Systematic Analysis of Published Cases between 1990 and
2018. Respiration. 2022;101(1):84-96.

5. Zaki SA, Krishnamurthy MB, Malhotra A. Octreotide Use in Neonates: A
Case Series. Drugs R D. 2018 Sep;18(3):191-198.

6. Kambara M, Ibara S. Chylothorax as a complication of congenital
myotonic dystrophy: A retrospective cohort study. Early Hum Dev. 2021
Jul;158:105396.

7. Wang B, Feng Y, Guo Y, Kan Q, Zou Y, Wu Y et al. Clinical features and
outcomes of congenital chylothorax: a single tertiary medical center
experience in China. J Cardiothorac Surg. 2022 Oct 27;17(1):276.

8. Krishnamurthy MB, Malhotra A. Congenital Chylothorax: Current
Perspectives and Trends. Res. Rep. Neonatol. 2017;7:53-63.

9. Resch B, Halmer M, Miiller WD, Eber E. Long-term follow-up of children
with congenital chylothorax. Eur Respir J. 2012 Oct;40(4):1060-2.

10. DeWitt E, Michalczyk M. Congenital Chylothorax: Common and
Uncommon Findings in an Infant with Chylous Effusions. Neonatal
Netw. 2019 Nov 1;38(6):357-364.

. Blittiker V, Fanconi S, Burger R. Chylothorax in children: guidelines for
diagnosis and management. Chest. 1999 Sep;116(3):682-7.

12. Leung VK, Suen SS, Ting YH, Law LW, Lau TK, Leung TY. Intrapleural
injection of OK-432 as the primary in-utero treatment for fetal
chylothorax. Hong Kong Med J. 2012 Apr;18(2):156-9. PMID: 22477741.

13. Abbasi N, Ryan G. Fetal primary pleural effusions: Prenatal diagnosis
and management. Best Pract Res Clin Obstet Gynaecol. 2019

1

[

RomaNiaN JourNAL oF Pebiatrics — VoLume 71, No. 4, 2022

changes in thyroid function tests [5,19]. Midodrine,
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etilefrine, a sympathomimetic agent, are drugs with
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Surgical pleurodesis can be performed in case of
prolonged lymphatic drainage beyond 6 weeks to
prevent secondary complications [1]. Thus, intra-
pleural injection of povidone-iodine, OK-432, or talc
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effusion [4,12,18,22]. In severe cases, refractory to
the therapeutic methods described previously, sur-
gical interventions such as ligation or embolization
of lymphatic vessels, excision of localized lym-
phangiomatosis, or formations that cause increased
central venous pressure may be necessary [2].

CONCLUSIONS

Congenital chylothorax is a condition with po-
tentially severe effects on pulmonary development
and fetal cardiac function. Early diagnosis, followed
by therapeutic interventions from the intrauterine
period, improves fetal outcomes without leaving
long-term sequelae.

Jul;58:66-77. PMID: 30737016. https://doi.org/10.1016/j.
bpobgyn.2019.01.005.

14. Bartha JL, Comino-Delgado R. Fetal chylothorax response to maternal
dietary treatment. Obstet Gynecol. 2001 May;97(5 Pt 2):820-3.

15. Nowakowska D, Gaj Z, Grzesiak M, Gulczynska E, Wilczynski J.
Successful treatment of fetal bilateral primary chylothorax--report of
the two cases. Ginekol Pol. 2014 Sep;85(9):708-12. PMID: 25322545.

16. Hannah DM, Badell ML, Woodham PC. In utero congenital chylothorax
treatment with fetal thoracoamniotic shunt: Case report. J Neonatal
Perinatal Med. 2020;13(3):427-430.

17. Yang YS, Ma GC, Shih JC, Chen CP, Chou CH, Yeh KT et al. Experimental
treatment of bilateral fetal chylothorax using in-utero pleurodesis.
Ultrasound Obstet Gynecol. 2012 Jan;39(1):56-62.

18. Ngrgaard LN, Nygaard U, Damm JA, Esbjgrn BH, Pedersen MMA,
Rottbgll A et al. OK-432 Treatment of Early Fetal Chylothorax:
Pregnancy Outcome and Long-Term Follow-Up of 14 Cases. Fetal Diagn
Ther. 2019;46(2):81-87.

19. Bellini C, Cabano R, De Angelis LC, Bellini T, Calevo MG, Gandullia P,
Ramenghi LA. Octreotide for congenital and acquired chylothorax in
newborns: A systematic review. J Paediatr Child Health. 2018
Aug;54(8):840-847.

20. Tamaoka S, Osada A, Kin T, Arimitsu T, Hida M. Midodrine, an Oral
Alpha-1 Adrenoreceptor Agonist, Successfully Treated Refractory
Congenital Chylous Pleural Effusion and Ascites in a Neonate. Chest.
2021 Apr;159(4):e189-e191.

21. Tomobe Y, Mizuguchi U, Shimotakahara A, Shimojima N, Okazaki K.
Combination Therapy with Etilefrine and Pleurodesis for Refractory
Congenital Chylothorax. Biomed Hub. 2020 Sep 21;5(3):907-911.

22. Hodges MM, Crombleholme TM, Meyers M, Kulungowski A, Marwan
Al, Nakano T et al. Massive Fetal Chylothorax Successfully Treated with
Postnatal Talc Pleurodesis: A Case Report and Review of the Literature.
J. Pediatr. Surg. Case Rep. 2016;9:1-4.



