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ABSTRACT

The association of two rare but important congenital conditions—congenital chylothorax (CCT) and congenital pulmonary air-
way malformation (CPAM)—can be challenging to manage, especially in the absence of well-established protocols. We report an
association between CPAM and CCT in a newborn. After birth, CCT did not respond to conservative treatment, and at the time
of CPAM resection, thoracic duct ligation and abrasive pleurodesis were also performed. Despite these interventions, the CCT

persisted even with the subsequent administration of octreotide and propranolol. Finally, after 56 days, chemical pleurodesis

with povidone-iodine was performed. Chest tube drainage ceased, and the thoracic drain was removed 4 days later. Conservative

treatment remains the first-line approach for neonatal CCT. However, when CCT is associated with CPAM and fails to respond

to conservative measures, thoracic duct ligation should be considered at the time of lung malformation resection. If these inter-
ventions remain ineffective, chemical pleurodesis is a viable therapeutic option.

1 | Introduction

Congenital pulmonary airway malformation (CPAM), a rare
condition with an incidence of 1 in 10,000-30,000 births, is nev-
ertheless the most common congenital lung anomaly, account-
ing for approximately 95% of pulmonary cystic malformations.
CPAM can occur at different stages of lung development, leading
to abnormal bronchial morphogenesis [1], and is often diagnosed
during the prenatal period. It usually affects one lobe (especially
the lower lobe), with multilobar or bilateral disease occurring
less frequently [2]. Most CPAM cases are sporadic, without asso-
ciation with maternal factors or genetic predisposition [3].

In turn, another rare condition—congenital chylothorax
(CCT)—is the most common cause of pleural effusion in new-
borns. CCT is associated with a mortality rate of approximately
20% [4]. It is often linked to chromosomal abnormalities, con-
genital heart defects, intrauterine infection, or lymphatic mal-
formations, but it can also present as an isolated condition [5].
Chylothorax results from the accumulation of lymphatic fluid
in the pleural space due to obstruction or leakage of lymphatic
vessels or the thoracic duct [6]. Diagnosis is based on the milky
appearance of the pleural fluid, triglyceride levels >110mg/dL,
and a cell count >1000 cells/mL with a lymphocyte percent-
age>80% [7].

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,

provided the original work is properly cited.

© 2025 The Author(s). Respirology Case Reports published by John Wiley & Sons Australia, Ltd on behalf of The Asian Pacific Society of Respirology.

Respirology Case Reports, 2025; 13:€70223
https://doi.org/10.1002/rcr2.70223

lof 5


https://doi.org/10.1002/rcr2.70223
https://doi.org/10.1002/rcr2.70223
mailto:
https://orcid.org/0000-0003-1118-1145
https://orcid.org/0000-0002-9882-5443
mailto:alcorso@hcpa.edu.br
http://creativecommons.org/licenses/by/4.0/

FIGURE 1 | Computed tomography (CT) of the chest illustrating
multiple cystic malformations in the lung parenchyma of the superior,
lateral, and posterior segments of the right lower lobe, consistent with
CPAM. Moderate pleural effusion was also noted on the right side.
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FIGURE 2 | Chest tube output, drug treatment and procedures
according to days of life. HM: human milk; MTC: medium-chain tri-
glyceride; NPO: no food by mouth; TPN: total parenteral nutrition.
*Lobectomy right lower lobe (RLL)+ thoracic duct ligation + abrasive
pleurodesis.

The co-occurrence of CCT and CPAM is extremely rare [8], and
although well-established treatments are available for each con-
dition independently, the management of the combined diseases
is still undefined and controversial.

2 | Case Report

The foetus of a healthy 20-year-old woman was diagnosed
with a lung lesion via ultrasound and was subsequently fol-
lowed by the foetal medicine service at a quaternary hospital.
At 31weeks of gestational age, the foetus developed pleural
and pericardial effusion, prompting a caesarean section. The
male newborn, with a birth weight of 2000g, required con-
tinuous positive airway pressure for resuscitation and stabi-
lisation in the delivery room. He was then transferred to the
neonatal intensive care unit, where he required intubation

and mechanical ventilation due to ventilatory insufficiency
within the first hour of life. A chest X-ray revealed a solid
mass in the right hemithorax. An echocardiogram showed no
signs of external compression and minimal pericardial effu-
sion. Thoracic ultrasound showed a heterogeneous image in
the middle/lower third of the right lung, with lobulated con-
tours, internal cystic areas, and echogenic foci, consistent
with a diagnosis of CPAM. Moderate ipsilateral pleural effu-
sion was also detected. The patient developed clinical signs of
pulmonary hypertension and required high-frequency venti-
lation. Total parenteral nutrition (TPN) was initiated on the
first day of life (DOL).

On the 5th DOL, there was clinical improvement, and the
newborn was able to receive breast milk via an orogastric
tube. However, pleural effusion increased on the 7th DOL.
Thoracentesis was performed with removal of 100mL of citrine
fluid with 95% lymphocytes and 1417 mg/dL triglycerides, con-
sistent with CCT. Conservative treatment was initiated with
no food by mouth and maintenance of TPN. On the 8th DOL, a
chest computed tomography (CT) scan (Figure 1) revealed mul-
tiple thin-walled cystic formations of varying sizes (up to 1cm in
diameter) within lung parenchyma of the superior, lateral, and
posterior segments of the right lower lobe (RLL), consistent with
type 2 CPAM. Moderate free-appearing posterior pleural effu-
sion was also noted on the right side.

With the patient clinically stable and still on mechanical ven-
tilation, a right thoracotomy was performed on the 11th DOL,
with RLL lobectomy, thoracic duct ligation at the right hemi-
thorax entry, abrasive pleurodesis by pleural scarification, and
placement of a chest drain on the right side. Because visualisa-
tion of the thoracic duct was prevented by the newborn's fasting
status, a mass supradiaphragmatic ligation of all tissue between
the aorta and azygos vein was performed using non-absorbable
suture. The pathology analysis confirmed type 2 CPAM. Genetic
evaluation revealed a 46, XY karyotype with no other associated
malformations.

On the 21st DOL, significant drainage persisted through the
chest drain, and intravenous octreotide was administered at an
initial dose of 1ug/kg/h; the dose was gradually increased to
12 ug/kg/h. Intravenous immunoglobulin (IgG) 400 mg/kg was
given on the 22nd DOL due to IgG deficiency. Albumin replace-
ment was performed on the 26th DOL due to hypoalbuminemia.
At 52 DOL, propranolol 0.3 mg/kg/day was initiated via an oro-
gastric tube due to persistent pleural effusion, and was increased
to 0.7mg/kg/day (Figure 2).

Given the increased pleural effusion (Figure 3A), on the 56th
DOL, chemical pleurodesis was performed by instilling 5mL
(2mL/kg) of 4% povidone-iodine into the pleural space through
the thoracic drain. The chest drain was clamped for 5h, then
reopened and left on water seal. The procedure was unevent-
ful. Drainage gradually decreased and ceased completely on the
60th DOL (Figure 3B).

A medium-chain triglyceride (MCT) diet was started. The
chest drain was removed and the enteral diet was progressed
with good tolerance. On the 69th DOL, the patient was ex-
tubated and began receiving full enteral nutrition. Parenteral
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(A) (B)
FIGURE3 | ChestX-ray before (A) and after treatment with pleurod-
esis using povidone-iodine (B).

nutrition was stopped (Figure 2). The patient was discharged
from the hospital in room air, receiving an MCT diet via an
orogastric tube. A brain MRI performed at term-equivalent
age was normal at discharge. Full oral feeding was achieved
by the 4th month of life.

In the follow-up after discharge, the patient had one hospi-
talisation for viral bronchiolitis at 7 months of age, requiring
only oxygen support. Currently, at 12months, imaging stud-
ies show the absence of right pleural effusion and expansion
of the right upper lobe, but persistent hyperinflation of the
left lung.

3 | Discussion

Congenital lung malformations are rare anomalies of lung de-
velopment. CPAM, the most common of them, is characterised
by excessive growth of terminal bronchioles at the expense of
alveoli. Type 2 CPAM, diagnosed in our patient, represents
about 15%-30% of all cases and is believed to originate in the
bronchioles [9].

In the present case, surgical management of CPAM was per-
formed during the neonatal period due to the patient's ventila-
tory insufficiency from birth, including the need for invasive
respiratory support. Open surgery via thoracotomy was indi-
cated because the patient was on mechanical ventilation prior
to surgery, and would not tolerate video-assisted thoracoscopic
surgery. While the thoracoscopic approach is superior to tradi-
tional open surgery in several aspects [10-12], it was not an op-
tion for our patient.

CCT is a potentially serious and life-threatening [7] condition
resulting from an abnormality in the lymphatic vessels. The
presence of CPAM likely interfered with the formation of intra-
thoracic lymphatics, causing their rupture with subsequent ac-
cumulation of lymph in the pleural space.

The literature reports that 14% of patients with congenital lung
lesions have associated malformations [13]. Although we did not
detect syndromes or cardiac malformations in our patient, CCT
was present on the same side as the lung lesion. This association
between CPAM and CCT has been described only once in the

literature, but no information on clinical or surgical manage-
ment was provided [8]. Conservative management is the first-
line therapy for CCT [7, 8, 14, 15]; in our patient, CCT did not
respond to these treatments. Therefore, thoracic duct ligation
and abrasive pleurodesis were performed during the resection
of the lung lesion.

Octreotide is a somatostatin analog used as a therapeutic option
for the treatment of both congenital and acquired chylothorax
[7, 14, 15]. Octreotide acts on splanchnic vessels by reducing
intestinal blood flow, gastrointestinal motility, and fat absorp-
tion, thereby reducing lymph flow and chylous accumulation in
the thorax [16]. Octreotide was used in our patient but did not
cease lymph drainage through the chest tube. Our patient also
received propranolol to reduce pleural drainage, as propranolol
has been reported to be effective for some congenital lymphatic
vessel anomalies such as CCT. However, drainage persisted
even after the use of propranolol [17].

Our patient presented with factors associated with higher mor-
bidity and mortality, such as prematurity and persistent chylous
drainage [18], which led to an increased risk of malnutrition,
infection, and death. Monitoring and managing fluid, electro-
lyte, and nutritional imbalances were of utmost importance, as
was the replacement of volume, proteins, and immunoglobulins.
Serum albumin was maintained above 2.5g/dL. Constant vigi-
lance and concern for late-onset sepsis were also crucial in man-
aging this neonate.

Chylothorax resistant to conservative, medical therapy and
drainage is usually treated by surgery and chemical pleurod-
esis [4]. Because our patient required thoracotomy for CPAM
resection, surgical treatment of CCT was performed simulta-
neously with thoracic duct ligation and abrasive pleurodesis.
Since there was no improvement in chylothorax postopera-
tively, intravenous octreotide was administered, followed by
propranolol, but without ceasing pleural drainage. With no
response to conservative, pharmacological, and surgical
treatments, chemical pleurodesis with povidone-iodine was
chosen.

Pleurodesis agents include talc, minocycline, OK-432, bleomy-
cin, and povidone-iodine [14, 19, 20]. Pleurodesis with OK-432
is mostly used in the prenatal treatment of foetuses with chy-
lothorax and hydrops fetalis [21]. Povidone-iodine pleurode-
sis in neonates was first reported in 2003 by Brissaud et al.
[22], who treated four newborns with CCT. Since that first re-
port, several other cases have been described in the literature
[23-26]. However, the use of povidone-iodine pleurodesis in
neonates with CCT is still fairly controversial due to concerns
about complications such as renal failure, hyperthyroidism,
allergic reactions, and cardiorespiratory reactions [27]. The
pleurodesis performed in our patient was uneventful, and
lymphatic drainage through the chest tube ceased 4 days after
administration of povidone-iodine, with no evidence of short
or long-term adverse effects. Since a protocol for povidone-
iodine pleurodesis in neonates is not available, there is signifi-
cant variability in how the procedure is performed [22, 27, 28].
We chose to clamp the drain for 5 h after application to allow
the povidone-iodine to spread throughout the pleural space.
After the use of intrapleural povidone-iodine, it is important
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to monitor thyroid and renal function before and after treat-
ment; in our patient, the tests were normal during hospitalisa-
tion and on long-term follow-up.

The association of CPAM with CCT in a newborn is very rare.
Even after surgical resection of the CPAM and surgical treatment
of chylothorax by concomitant thoracic duct ligation and pleural
abrasive pleurodesis, intrapleural lymphatic drainage did not im-
prove in our patient. Attempts to use octreotide and propranolol
were also ineffective in resolving the chylothorax. We believe that
in newborn patients with CPAM associated with CCT, in whom
resection of the pulmonary malformation and surgical treatment
of the CCT are not effective, early chemical pleurodesis should
be performed. Although there is still controversy about the use of
pleurodesis with povidone-iodine in newborns, it proved to be ef-
fective and safe for the treatment of our patient with chylothorax
refractory to conservative and surgical measures.
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