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ABSTRACT

Neonatal chylous effusions are rare
entity with limited evidence-based manage-
ment. We conducted a retrospective review of
neonates admitted to King Edward Memorial
and Princess Margaret/Perth Children’s Hos-
pital over 20 years with laboratory-confirmed
chylous effusions. A total of 51 infants with
chylous effusion were identified. Median gesta-
tional age and birth weight were 35.5 weeks
and 2620 grams respectively. Congenital [27/
51] and acquired [24/51] cases were included.
Antenatal interventions were performed in
17/22 with antenatal hydrops and 50/51 needed
postnatal drains. Effusions were monitored
with serial (>2) chest ultrasounds in 29/51 in-
fants and multiple (25) x-rays in 45/51 infants.
Median duration of mechanical ventilation,
oxygen requirement, and hospital stay was
294.5 hours, 400 hours, and 49 days respec-
tively. 39/51 received medium chain triglyceride
(MCT) diet while 8/51 received octreotide. Six
infants died during hospital stay. 12/19 had
normal developmental assessment at one-year.
The acquired group had higher number of x-
rays done, need for MCT diet and inotropes,
and hospital stay vs congenital group. Duration
of drains, radiological investigations and im-
munoglobulin administration were higher in
neonates who received octreotide. Syndromic
association, duration of ventilation and oxy-
genation were risk factors for mortality. In our
setting, neonatal chylous effusions are asso-
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ciated with significant morbidity and mortality.
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Chylous effusions in the neonatal period
are rare. Chylothorax is the collection of chyle
in the pleural space (1). Neonatal chylothorax
can be congenital or acquired (2) with abnor-
malities in the lymphatic system occurring
spontaneously or in conjunction with congeni-
tal anomalies contributing to congenital chylo-
thorax (3). Congenital chylothorax is the most
common etiology of neonatal pleural effusions
(4). The incidence of congenital chylothorax
has been estimated at 1 in 24,000 live births in
a population-based study (5) and is responsi-
ble for 1 in 2,000 neonatal intensive care unit
(NICU) admissions (6). Acquired chylothorax
is usually due to trauma to the lymphatic ves-
sels or thoracic duct and occasionally due to
venous hypertension or venous thrombosis (7).
Most cases of acquired chylothorax are post-
operative (8). Chylous ascites is the accumu-
lation of chyle in the peritoneal cavity with an
incidence of 1 in 20,000 admissions for prima-
ry chylous ascites (9). Chylo-pericardium is
extremely rare (10-12). Chylous effusions lead
to significant mortality and morbidity such as
nutritional deficiencies, respiratory compro-
mise, lymphopenia, immunosuppression, and
prolonged hospitalization (13-15).

Antenatal interventions such as amnio-

Reproduction not permitted without permission of Journal LYMPHOLOGY.



205

reduction, fetal thoracentesis and thoraco-
amniotic shunts have been used to treat fetal
effusions (16). Postnatal interventions includ-
ing use of total parental nutrition (TPN), me-
dium chain triglyceride (MCT) formula,
octreotide, somatostatin, and surgical manage-
ment have been reported as management op-
tions to treat chylous effusion (16).

We aimed to describe our experience in
management of neonates with chylous effu-
sions admitted in our NICU at King Edward
Memorial hospital (KEMH) and Princess Mar-
garet hospital (PMH)/ Perth Children's Hospi-
tal (PCH) over 20 years (2000-2020), including
developmental follow-up at one year of age.
Furthermore, we compared congenital vs ac-
quired chylous effusions, the use of octreotide,
and evaluated risk factors for mortality.

MATERIAL AND METHODS

This retrospective study was conducted
at the tertiary NICUs at KEMH and PMH/
PCH in Western Australia. The study is ap-
proved by the institutional ethics committee as
a quality assurance project (5055).

Participants:
Inclusion criteria:

All neonates admitted to KEMH and
PMH/PCH NICU between January 2000 and
December 2020 with a confirmed laboratory
diagnosis (2,17,18) of chylous effusion were
eligible for inclusion in the study. Diagnosis of
chylous effusion was confirmed with laborato-
ry analysis of the effusion showing: (1) a tri-
glyceride level >1.1 mmol/L (with enteral fat
intake) or, (2) a cell count >1000/mL with a
lymphocyte fraction of >80% (2,17,18). Exclu-
sion criteria: Infants who did not fulfil the lab-
oratory criteria for chylous effusion.

Outcomes of interest:
(1) Investigations and Interventions: Pre-
natal investigations and interventions, details

of postnatal drains and imaging studies, medi-
cal and surgical interventions for chylous effu-
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sion and genetic testing.

(2) Clinicat duration of ventilator sup-
port and oxygen supplementation, type of
milk used for enteral feeding, length of NICU
stay, incidence of proven late onset sepsis
(LOS), mortality and neuro-developmental
outcomes at one year of age using a Griffiths
Mental Developmental Scale assessment
[Griffiths-II, or GMDS-ER (extended revised),
or Griffiths-III depending on epoch].

Pre-planned subgroups:

(1) Congenital vs acquired; (2) Those
who received octreotide vs. those who did not;
and (3) Risk factors for mortality.

Methods. Our hospital electronic neona-
tal database (NeoBase) was searched to find
full-term and preterm infants with a diagnosis
of chylous effusion.

Data collectiom: Data was collected from
the patient medical records and NeoBase
using a standardized, pre-piloted form and en-
tered into a password protected excel work-
sheet after de-identification. Data collected in-
cluded key neonatal demographics, and other
pre-defined focused outcome data.

Statistical methods. Statistical analysis
was done using Stata 16.0 (StataCorp. 2019.
Stata Statistical Software: Release 16. College
Station, TX: StataCorp LLC). Since the conti-
nuous variables were not normally distributed,
they were summarized using median and in-
terquartile range (IQR). Categorical variables
were expressed as frequency and percentage.
Wilcoxon rank sum test was used to compare
non-parametric data. Fisher's exact test was
used for analysis of contingency tables. Uni-
variable logistic regression model was carried
out to evaluate the association between vari-
ous risk factors and neonatal mortality; unad-
justed odds ratios and 95% confidence interval
(CI) were reported for this analysis. For all
analyses, a two-tailed p<0.05 was considered
statistically significant.

RESULTS
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TABLE 1

Demographics and Outcomes of All
Study Neonates with Chylous Effusion

Variable

n=51

Gestational age (weeks)

35.5(34-37.2)

Birth weight (grams) 2620 (2270-3092)
Gender

Male 32 (62.74%)
Female 19 (37.26%)
Antenatal hydrops 22 (43.14%)
Antenatal intervention 17 (32.69%)
Mode of delivery

Vaginal 16 (31.37%)
Assisted vaginal 5(9.8%)
Caesarean section 30 (58.82%)
Duration of mechanical 294.5 (96.25-
ventilation (hours) 633.75)

Duration of CPAP (hours)

104 (16-399)

Duration of oxygen (hours)

400 (94-1026)

Inhaled nitric oxide

13 (25.49%)

Number of drains

4(2-9.75)

Duration of drains (days)

14.5 (10-28.25)

Number of x-rays

18 (7.25-25.5)

Number of chest

2(0-4)

ultrasound

Nil by mouth (days) (n=33) | 12 (5-18.25)
Received MCT formula 39 (76.47%)
Discharged on MCT 13 (25.49%)
formula

Octreotide used 8 (15.69%)
Surgical intervention 0 (0%)

Stay in NICU (days) 49 (27.75-68)
Mortality 6 (11.76%)

A total of 54 neonates were identified

from NeoBase with a broad diagnosis of effu-
sion. Three were excluded due to not satisfy-
ing criteria for laboratory diagnosis of chylous
effusion resulting in 51 infants for analysis.
Median (IQR) gestational age and birth
weight were 35.5 (34-37.4) weeks and 2620
(2270-3092) grams respectively. Majority of
the infants 45/51(88.2%) were inborn. Majority
were male [32/51(62.7%) vs female: 19/51
(37.3%)]. Twenty-one infants were delivered
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vaginally, of which five were assisted (ven-
touse: 3, forceps: 2); thirty were delivered by
caesarean section. Intubation at birth was
needed for 27 infants, out of which seven
required extensive resuscitation (external
cardiac massage and/or adrenaline). 7able 1
summarizes the neonatal demographics and
outcomes.

Investigations and Interventions

Isolated chylothorax was present in 46
infants, chylothorax with chylous ascites was
present in three neonates, chylothorax with
chylous pericardium in one neonate, and one
had isolated chylous ascites. Antenatal diag-
nosis of hydrops was established in 22 neo-
nates. Fetal intervention procedures were per-
formed in 17/22 neonates with hydrops. These
were: amnio-reduction (7/17), thoracentesis
(1/17), thoraco-amniotic shunt placement (3/
17), amnio-reduction and thoracentesis (3/17),
amnio-reduction with thoraco-amniotic shunt
placement (2/17), and a combination of am-
nio-reduction, thoracentesis, and thoraco-am-
niotic shunt (1/17). Congenital chylous effu-
sion was present in 27/51 (53%) and 24/51
(47%) infants had acquired chylous effusion.
Acquired chylous effusion (n=24) was seen fol-
lowing cardiac surgery (n=12), tracheo-esoph-
ageal fistula repair (n=5), congenital diaphrag-
matic hernia repair (n=6) and post extracorpo-
real membrane oxygenation (n=1).

Postnatal drains for pleural effusion
were inserted in 50/51 (98.03%) infants; and a
median of four chest drains were inserted dur-
ing their NICU stay. The median (IQR) num-
ber of days for chest drains and therefore the
need for analgesia was 14.5(10-28.25) days.

In terms of diagnostic imaging, 88% (45/
51) of infants required multiple x-rays (aver-
age 25) [median (IQR) 18 (7.25-25.5)] for mo-
nitoring pleural effusion. Serial ultrasound
scans (average >2) were performed in 57% in-
fants (29/51) for assessment of effusion. None
required surgical intervention for persistent
chylous effusion.

Fourteen infants had low gamma globu-
lin levels (serum IgG <2g/L) and received im-
munoglobulin infusion.
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Fourteen infants (27.5%) had proven syndrom-
ic association [VATER/ VACTERL spectrum,
CHARGE association, Down's syndrome,
Turner's syndrome, Noonan syndrome, 8p mi-
crodeletion, pulmonary lymphangiectasis with
loss in chromosome 7p22.2, PHACE, lymphe-
dema distichiasis syndrome, myotubular myo-
pathy] and 5/51 (9.8%) couldn't be classified
but had multiple congenital anomalies.

Clinical Findings

Median (IQR) duration of mechanical
ventilation was 294.5 (96.25-633.75) hours and
that of continuous positive airway pressure
(CPAP) was 104 (16-399) hours. Median
(IQR) duration of oxygen therapy was 400
(94-1026) hours. Thirty-two infants needed
inotrope support for hemodynamic stability.
Median (IQR) NICU stay was 49 (27.75-68)
days. Overall survival was 90.2% (46/51).

Median duration where neonates re-
ceived no enteral nutrition (n=33) was 12 (5-
18.25) days. Overall, 39/51 infants (76.47%)
received MCT diet and 13/39 (33.33%) of them
were discharged home on MCT diet. Eight
(24.24%) infants required treatment with oc-
treotide for persistent chyle in pleural space.
None received somatostatin. Culture positive
LOS was seen in 13/51 (25.49%) infants.

None of the infants in our cohort had
recurrence of chylous effusion. 29/46 (63%)
survivors were eligible for developmental as-
sessment at 12 months corrected age. Of the
29, four infants died and six were lost to follow
up. Hence, 19 infants received developmental
assessments at one year. Of them, 12 had a
normal developmental assessment; whereas
remainder showed global developmental delay
(3/19; 16%), isolated gross motor delay (1/19;
5.3%), dystonic spastic cerebral palsy (1/19;
5.3%), autism spectrum disorder (1/19; 5.3%),
and deafness needing bilateral hearing aids
(1/19; 5.3%).

Pre-planned subgroup analysis
(1) Congenital vs. Acquired chylothorax:

Number of x-rays (p=0.047), infants who
received MCT formula (p=0.02), inotropic
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support (p=0.001), and duration of stay in the
NICU (p=0.026) were significantly higher in
the acquired group (7able 2).

(2) Octreotide received vs. not. Duration
of drains (p=0.002), number of x-rays (p=0.01),
number of chest ultrasounds (p=0.001), and
need for immunoglobulin (p=0.03) were higher
in the octreotide group (7able 3).

(3) Survivors vs. non-survivors. Proven
syndromic association (p=0.01), duration of
ventilation (p=0.02), and oxygenation (p=0.03)
were significant risk factors for mortality
(p=0.01). No other variables were significant
(Table 4.

DISCUSSION

Of the 51 infants admitted with chylous
effusions to our tertiary referral NICU over a
twenty-year period (2000-2020), half of them
(53%) had congenital chylous effusions. The
acquired group showed increased need for
radio-imaging, feeding with MCT formula,
inotropic support and longer hospital stay.
The sub-group of infants who received octreo-
tide for persistent chylothorax management
needed increased duration of drains, radio-
imaging frequency, and immunoglobulin in-
fusions. Mortality was higher in those infants
who had a pre-existing syndrome and in those
needing prolonged respiratory and oxygen
support.

Antenatal hydrops was diagnosed in 22
infants, and 17 of them underwent antenatal
interventions. Antenatal hydrops and antena-
tal interventions had no significant association
with mortality on logistic regression in our
study. Al Tawai et al (19) reported 100% sur-
vival in all infants (n=19) diagnosed with ante-
natal hydrops and who underwent antenatal
procedures; however in another case series of
32 infants, Caserio et al (20) reported poor
outcome with antenatal hydrops and 67% sur-
vival in those who needed antenatal shunts.
Dorsi et al (21) reviewed prenatal factors asso-
ciated with neonatal survival in 50 infants
with congenital chylothorax. Hydrops fetalis
and amnioreduction were not associated with
mortality and reversal of hydrops following
insertion of thoracoamniotic shunt was
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Comparison of Patients with Congenital or Acquired Chylous Effusion

TABLE 2

Variable Congenital (n=27) Acquired (n=24) p-value
Gestational age (weeks) 35.2 (34-36.5) 36.1 (34.2-37.5) 0.2460
Birth weight (grams) 2840 (2300-3364) 2550 (2110-2895) 0.1081
Antenatal hydrops 22 (81.48%) 0 (0%) 0.00
Antenatal procedures 15 (55.56%) 2 (8.33%) 0.00
Duration of mechanical ventilation (hours) 223 (45-534) 293 (98-637) 0.24
Duration of CPAP (hours) 105 (21-264) 168 (6-474) 0.55
Duration of oxygen (hours) 314 (9-691) 484 (208-1130) 0.058
Inhaled nitric oxide (days) 7 (25.93%) 6 (25%) 1.00
Number of drains 13 (10-26) 20 (10-32) 0.82
Duration of drains (days) 4(2-9) 4 (2-15) 0.52
Number of x-rays 13 (6-23) 22 (12-30) 0.047
Number of chest ultrasound 1(0-3) 3(0.5-9) 0.25
Received MCT formula 17 (62.96%) 22 (91.67%) 0.02
Discharged on MCT formula 4 (14.81%) 9 (37.50%) 0.10
Octreotide 6 (22.22%) 2 (8.33%) 0.25
Immunoglobulin 9 (33.33%) 5 (20.83%) 0.36
Late onset sepsis 6 (22.22%) 7 (29.17%) 0.74
Inotropes 11 (40.74%) 21 (87.50%) 0.001
Proven syndromic association 6 (22.2%) 8 (33.3%) 0.531
Total NICU stay (days) 45 (18-61) 60.5 (47-95) 0.026
Mortality 3 (11.11%) 3 (12.50%) 1.00

TABLE 3

Comparison of Infants with Chylous Effusion Treated or Not Treated with Octreotide

Variable Octreotide (n=8) No Octreotide (n=43) p-value
Gestational age (weeks) 34.3 (33.05-38.05) 35.6 (34-37.3) 0.58
Birth weight (grams) 2900 (2045-3462.5) 2580 (2240-3085) 0.64
Antenatal hydrops 5 (62.5%) 17 (39.53%) 0.268
Antenatal procedures 4 (50%) 13 (30.23%) 0.416
Duration of mechanical ventilation (hours) 631 (287-724.5) 194 (64-484) 0.08
Duration of CPAP (hours) 431 (153.5-1356) 104.5 (16-250) 0.07
Duration of oxygen (hours) 566 (305-1395) 389 (75-768) 0.20
Inhaled nitric oxide (days) 1 (12.5%) 12 (27.91%) 0.66
Number of drains 5(3.5-6.5) 4 (2-11) 0.77
Duration of drains (days) 38.5 (23-50) 13 (8-23) 0.002
Number of x-rays 27.5 (18-39.5) 15 (7-23) 0.01
Number of chest ultrasound 6(3.5-9.5) 2(0-3) 0.001
Congenital 6 (75%) 21 (48.84%) 0.255
Acquired 2 (25%) 22 (51.16%) .
Received MCT formula 8 (100%) 31 (72.09%) 0.17
Discharged on MCT formula 3 (37.50%) 10 (23.26%) 0.40
Late onset sepsis 3 (37.5%) 10 (23.26%) 0.4
Inotropes 3 (37.5%) 29 (67.4%) 0.13
Immunoglobulin 6 (75%) 8 (18.60%) 0.03
Proven syndromic association 2 (20%) 12 (27.91%) 1.00
Total NICU stay (days) 68.5 (54.5-118.5) 49 (25-65) 0.07
Mortality 1 (12.5%) 5 (11.63%) 1.00
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TABLE 4
Risk Factors for Neonatal Mortality in Neonates with Chylous Effusion in the Study
Variable Odds ratio (95% CI) p-value
Gestational age 1.13 (0.78-1.64) 0.51
Birth weight 0.99 (0.99-1.0) 0.33
Antenatal hydrops 4.37 (0.47-40.50) 0.19
Antenatal procedures (combined) 0.36 (0.39-3.38) 0.37
Amnioreduction 0.97 (0.09-9.83) 0.97
Thoracocentesis or Thoracoammiotic shunt | Not calculable since zero event in one group | 1.00
Congenital/Acquired effusion 1.14 (0.21-6.28) 0.88
Duration of ventilation 1.00(1.0004-1.0057) 0.02
Duration of oxygen 1.00(1.00009-1.00235) 0.03
Octreotide used 1.08 (0.11-10.76) 0.94
Proven syndromic association 20 (2.07-193.18) 0.01

associated with decreased mortality (p=0.001)
(21). However, it is important to note that fetal
interventions for hydrops are not risk-free (22-
24). Management of small to moderate pleural
effusions using a conservative approach and
considering fetal interventions for large effu-
sions or extensive hydrops would potentially
constitute a pragmatic clinical approach in the
absence of large randomized studies.

Our cohort needed significant respiratory
support in terms of ventilation and insertion
of postnatal chest drains. Similar reports were
published by other authors (6,19,20,25-27).
Exposure to radiographic imaging was higher
in our study, which has its own side effects
and costs related to comprehensive health
care, although advances in imaging techniques
has reduced the risk. None of the infants in
our cohort had coagulopathy. Hypercoagula-
bility and thrombosis attributed to antithrom-
bin loss in chyle, have been reported in previ-
ous publications (28).

Medical management of chylous effu-
sions is focused on decreasing the volume by
with-holding enteral nutrition and providing
TPN, using MCT formulas and somatostatin
and its analogue octreotide. TPN and MCT
formulas are recommended with worsening of
effusion after starting enteral feeds (20). Ven-
tilated or significantly unwell neonates are
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managed with TPN (29). Enteral feeding with
MCT formulas may be considered in eligible
infants. These bypass intestinal lymphatics
and get absorbed directly into portal vein sys-
tem (30). Median duration of withholding
enteral feeds in our study (n=33) was 12 (5-
18.25) days. Thirty-nine infants (76.47%) re-
ceived MCT diet and 13/39 (33.33%) of them
were discharged home on MCT formula. There
was no recurrence of chylous effusion reported
in our cohort at follow up. Resch et al reported
no recurrence of chylothorax at a mean age of
seven years in a small cohort of six infants
with congenital chylothorax (31).

Our cohort contains cases of both, con-
genital and acquired chylous effusion and we
compared the two groups. Acquired chylous
effusion was mostly postoperative except in
one infant. Chylous effusion further adds to
complications associated with surgery (27).
Takahashi et al reviewed the outcomes of con-
genital and acquired chylothorax in their unit
over a period of 22 years. A total of 28 infants
were included of which 18 were congenital
and 10 acquired. Only age at onset and latera-
lity of chylothorax was different between the
two groups. There was no difference noted in
chylothorax resolution secondary to use of
conservative treatment (MCT formula, octreo-
tide, and steroids) vs. surgical therapy (32).
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We noted a higher use of MCT formula and
NICU stay in the acquired group. There was
no difference in octreotide use between the
congenital and acquired groups and none
needed surgery. The acquired group needed
more immunoglobulin infusion and had high-
er number of x-rays.

Octreotide is a somatostatin analogue
that reduces lymphatic flow by multiple me-
chanisms (33). It has been used as a second
line agent in chylous effusion (24, 34). A sys-
tematic review reported its efficacy in 47%
cases of chylothorax (8). Eight infants in our
cohort were treated with octreotide. Duration
of drains and frequency of radiological investi-
gations were significantly higher in neonates
who needed octreotide, suggesting higher se-
verity of illness. Bialkowski et al (6) had also
noted longer duration of pleural drainage in
neonates who received octreotide. Although
octreotide was effective in reducing chylous
effusions (8), large prospective studies with
focus on timing and duration of its adminis-
tration (adequate case selection) are needed to
confirm the findings.

The overall mortality rate in our study
was 11.76%, and using logistic regression, this
was significantly higher in those with an un-
derlying syndrome. In their case series of 33
infants with congenital chylothorax, Belini et
al reported 67% survival, with six deaths in
patients with lymphatic dysplasia and five
deaths in those with a chromosomal abnorma-
lity (1). Caseria et al attributed the higher
mortality in their series to inclusion of hydro-
pic patients with associated major defects
compared to other series (20). The presence of
associated abnormalities is thus an important
prognostic factor to be included in antenatal
and postnatal discussions with parents/carers.
In our cohort, duration of invasive ventilation
and need for oxygen was an additional risk
factor for mortality suggesting increased se-
verity of illness.

Finally, it is important to discuss lym-
phatic imaging and recent advances in man-
agement of chylous effusion. Lymphatic imag-
ing has been studied extensively in adults (35-
39). Lymphangiography has been the main-
stay of lymphatic imaging which involves in-

Permission granted for single print for individual use.

210

jection of dye into the peripheral lymphatics
or lymph node followed by fluoroscopy/com-
puter tomography (CT) to visualize the lym-
phatic system. This test has an advantage of
being both diagnostic and therapeutic. Lym-
phatic scintigraphy has shown to be a reason-
able alternative to other forms of lymphatic
imaging and involves subcutaneous injection
of radiotracer Technetium-99 albumin solu-
tion followed by imaging with CT/ single pho-
ton emission computer tomography (SPECT).
Other modalities for lymphatic imaging are
magnetic resonance (MR) lymphangiography
and CT scan. Lymphatic imaging has been
studied in the newborn and paediatric popula-
tion (40-42). Bellini et al concluded that lym-
phoscintigraphy was safe and useful for diag-
nosing congenital lymphatic dysplasia in 31
neonates and children (40). Mihara et al per-
formed indocyanine green lymphography in
ten neonates with lymphatic dysplasia and
demonstrated grades of severity (41). Dynamic
contrast MR lymphangiography was per-
formed in 35 neonates with pulmonary lym-
phatic abnormalities. These were classified as
either neonatal chylothorax if they had pulmo-
nary lymphatic perfusion syndrome or central
lymphatic flow disorder (CLFD) if they had
multiple flow abnormalities. The CLFD group
showed higher mortality and morbidity (42).
Lymphatic imaging could hence play an im-
portant role in diagnosis of lymphatic dyspla-
sia in neonates and in management of refrac-
tory chylous effusions.

Several treatment options are emerging
for the management of chylous effusion. Siro-
limus (43) through its lymphangiogenesis inhi-
bitory action by decreasing vascular endothe-
lial growth factor and sildenafil (44) as an in-
hibitor of cyclic guanosine monophosphate
have been used to treat chylous effusion. Etile-
frine (45) and Midodrine (46) have been used
in cases with refractory chylous effusion
through their action on constricting lymphatic
smooth muscles. A recent case series has
shown improvement in chylous effusion with
use of propranolol through proposed action of
inhibition of beta-2 adrenergic receptor (47).
Chemical pleurodesis, which involves injection
of a substance (e.g.: povidine iodine, OK-432)
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in the pleural space, is an additional non-sur-
gical method and has been successfully used in
treating refractory congenital chylothorax
(45,48).

Persistent chylous effusion may require
surgery. Thoracic duct ligation and mechani-
cal pleurodesis have been used for treating
resistant postoperative chylothorax in neo-
nates (27). Percutaneous thoracic duct emboli-
zation is an alternative to thoracic duct liga-
tion with good response in adults (35) and this
procedure has successfully treated two infants
with post-operative chylous leaks (49). Pinto
et al have described the use of intra nodal in-
jection of ethiodized oil following lymphatic
imaging and good response in neonatal chylo-
thorax (42). Pleuro-peritoneal shunt has been
suggested in adults who fail thoracic duct liga-
tion or embolization (36) and its use has been
reported in seven infants with persistent chy-
lothorax with resolution of symptoms in most;
two infants died following sepsis and progres-
sive pulmonary disease (50). Finally, a micro-
surgical technique called lympho-venous
anastomoses which aims to restore lymphatic
circulation has been shown to be successful in
infants with resistant chylous effusion to re-
duce the volume (41,42,51).

The strengths and limitations of our
study are as follows. To our knowledge, there
are limited reports published on developmen-
tal outcomes in neonates with chylous effu-
sion. 63% (12/19) of our cohort had normal de-
velopmental scores at one year of age; three
had global developmental delay, one each with
gross motor delay, dystonic spastic cerebral
palsy, autism spectrum disorder and deafness.
Resch et al reported normal development in
four of the six infants included in their case
series assessing congenital chylothorax, with
the remaining two children being diagnosed
with high functioning autism and delayed
development and another having speech delay
(31). Limitations of our study include the
retrospective design; small sample size, and
lack of follow up data beyond 12 months of
age. We acknowledge that combining cases of
congenital and acquired chylous effusion in
our review is a limitation as outcomes and
certain aspects of management differ, however
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provision of comprehensive data for this issue
is important

In summary, neonatal chylous effusions
are associated with significant morbidity and
mortality. Clear evidence-based guidelines
need to be considered for the introduction of
octreotide in the management of chylous effu-
sions and guarded prognosis to be offered if
underlying genetic syndrome/association is
present and if there is increased need for me-
chanical ventilation and oxygenation. We
agree with other authors about the need for an
international multicenter trial to focus on vari-
ous aspects of the disease process and to opti-
mize evidence-based management including
use of newer modalities in diagnosis and man-
agement.
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