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A case of bilateral spontaneous chylothorax with respiratory syncytial virus (RSV) bronchiolitis has never been reported. We report
the case of a 7-month-old boy born at 33 weeks gestation with a history of Down syndrome, atrial septal defect, pulmonary
hypertension, and chronic lung disease, hospitalized due to RSV bronchiolitis who developed bilateral spontaneous chylothorax with
exacerbation of pulmonary hypertension (PH). The patient died after 9 weeks of mechanical ventilation and treatment for PH. The
autopsy showed acute infectious signs, a chronic interstitial lung disease with pulmonary hypertensive changes and subpleural cysts
with no evidence of congenital lymphangiectasia. The cause of chylothorax in this child could be multifactorial. However, worsening
pulmonary hypertension with RSV infection might have partially contributed to the development of chylothorax through elevated
superior venous cava pressure. Thoracentesis should be considered for patients with Down syndrome and PH associated with
congenital heart disease who develop persistent pleural effusion during RSV bronchiolitis to rule out chylothorax.

1. Introduction

Chylothorax, the accumulation of chylous pleural effusion, is
very rare after neonatal period [1]. It can cause respiratory
failure, malnutrition, and immunodeficiency if not treated.
The cause of chylothorax includes lymphatic abnormality
(pulmonary lymphangiomas and lymphangiectasia), trauma
to the thoracic duct, venous thrombus in the superior vena
cava (SVC) or subclavian vein, tumors such as lymphoma,
and granulomatous infections such as tuberculosis, histo-
plasmosis, and sarcoidosis [1]. Chylothorax caused by other
infectious diseases is extremely rare.

2. Case Description

The patient is a 7-month-old twin boy who presented to our
institution’s emergency department with increased work of

breathing and desaturations (70 s). He was born at 33 weeks
gestational age with Down syndrome, developed chronic
lung disease (CLD) of prematurity, and was also found to
have a moderate size secundum atrial septal defect (ASD) as
a newborn. Prior to the current illness, he had been in the
hospital multiple times for failure to thrive and respiratory
distress, requiring mechanical ventilation with high amount
of supplemental O, and inhaled nitric oxide (iNO) as he
developed pulmonary hypertension (PH). Echocardiogra-
phy showed progressive enlargement and hypertrophy of his
right ventricle and at times bidirectional shunting across his
ASD. A diagnostic cardiac catheterization as a preoperative
evaluation was performed, which showed elevated pulmo-
nary vascular resistance indexed (PVRi) at baseline
(8.8 WU-m?), which decreased with inhaled oxygen alone
and iNO (3.8 WU-m?). Additional catheterization data at
baseline condition showed a right atrial mean pressure of


mailto:dkimura@uthsc.edu
http://orcid.org/0000-0001-9360-8506
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2019/2853632

6mmHg, right ventricular end diastolic pressure of
6 mmHg, and pulmonary artery pressure 51/19 mmHg with
mean 32mmHg. The patient was started on home O,
therapy with nasal cannula. The current hospitalization
occurred prior to a planned fenestrated patch repair of his
ASD.

He was initially admitted to the general ward and soon
transferred to the pediatric ICU for severe hypoxemic re-
spiratory failure requiring mechanical ventilation. Re-
spiratory syncytial virus (RSV) infection was diagnosed with
the positive antigen test. He continued to have paroxysmal
severe hypoxic events compatible with PH crisis. He was
treated with sedation and neuromuscular paralysis, in-
creased FiO,, optimization of O, carrying capacity with
packed red blood cells transfusions, and iNO. Milrinone
infusion was added as the right ventricular function was
depressed on echocardiogram (TAPSE 6 mm, Z-score —4),
which demonstrated evidence of systemic to suprasystemic
right ventricular pressure and bidirectional shunting across
the ASD (Figures 1 and 2). No other cardiovascular in-
travenous drips were given during the ICU stay. Sildenafil
was initiated enterally and escalated to maximal dose (2 mg/
kg/day) without hemodynamic compromise. He was on
diuretic therapy (bumetanide infusion up to 10 mcg/kg/hr)
as chest X-ray demonstrated evidence of bilateral intersti-
tial edema with bilateral pleural effusions on admission
(Figure 3) and confirmed by chest ultrasound. Bilateral chest
tubes were placed after failure of diuretic therapy to reduce
effusions on hospital day #6. The drained fluid was milky in
appearance bilaterally, with a white blood cell of 1,004/mm?
with lymphocyte predominance (88%) and elevated tri-
glycerides (1008 mg/dl), and hence a diagnosis of chylo-
thorax was made. Low IgG level (249mg/dl) and
hypoalbuminemia (2.5 g/dl) were noted at the time of pleural
effusion drainage. Intravenous immunoglobulin and 25%
albumin solution were administered. His feeding formula
was changed to medium-chain triglyceride formula. The
milky drainage became serous; however, the volume of chest
tube drainage remained unchanged. Enteral feeding was
discontinued and total parenteral nutrition was initiated,
which decreased the volume of pleural effluent but small to
moderate amount of pleural effusion was intermittently
observed by chest X-ray for over sixty three days until the
patient’s death. Venous Doppler ultrasound of the upper
extremities and the neck was performed on hospital day #7
and 4 weeks later, and compression, thrombosis or ob-
struction of the superior vena cava, and upper extremity
were ruled out. A central venous catheter was placed in the
right jugular vein soon after admission and was removed on
hospital day #7 and replaced by a peripherally inserted
central line. The patient required chest tubes for drainage
until hospital day #22. Since then, intermittently small to
moderate pleural effusion was observed by chest X-ray, but
chest tubes were not placed.

He continued to be critically ill with persistent hypox-
emic respiratory failure without improvement in PH with
several PH crisis episodes. Therapy with an endothelin (ET)
receptor antagonist (Bosentan) was added. The hospital
course was complicated by bacterial tracheitis from
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FIGURE 1: Parasternal short-axis view showing a flattening of the
intraventricular septum during systole. Enlargement and hyper-
trophy of the right ventricle are also shown. RV, right ventricle; LV,
left ventricle.

Pseudomonas and E. coli. The patient remained on me-
chanical ventilator support for 6 weeks due to failed weaning
of ventilator support from hypoxemia despite high levels of
supplementary FiO, and iNO. Cardiac catheterization
performed 6 weeks after admission showed PVRi of 7 WU
m” on 100% FiO, and 20 ppm of iNO under general an-
esthesia, pulmonary venous desaturation, and bidirectional
shunting through ASD. Additionally, interval increases in
right atrial pressure (mean 13 mmHg), right ventricular end
diastolic pressure (12 mmHg), and pulmonary artery pres-
sure (52/24 mean 36 mmHg) were noted. Given his severe
and irreversible lung injury from mechanical ventilation in
addition to baseline chronic lung disease, he was deemed not
a candidate for lung transplant. Considering that the patient
had Eisenmenger physiology due to severe PH and poor
prognosis, the palliative care team was also consulted.
Weaning from the mechanical ventilator was tried multiple
times, but failed. At 9 weeks of his ICU hospitalization, he
developed severe hypoxemia unresponsive to medical
therapy that ultimately caused his death.

An autopsy showed bilateral small straw-colored pleural
effusions (right 17 ml and left 10 ml), and the lung paren-
chyma was red-brown, poorly aerated, and diffusely con-
gested with focal consolidation. The heart had an ASD
(0.8 x 1.2 cm) with right ventricular hypertrophy secondary
to PH. Microscopically, both lungs showed subpleural cysts
lined by pneumocytes and containing macrophages,
sloughed pneumocytes, and neutrophils. Acute multifocal
bronchopneumonia was present with neutrophils in the
bronchioles and alveoli. Chronic interstitial lung disease is
diffusely present with alveolar septal thickening, capillary
disorganization, and hemosiderosis. Small pulmonary ar-
terial branches demonstrate moderate to marked medial
smooth muscle hypertrophy with lumen narrowing, while
large pulmonary arteries were normal with minimal
changes. No lymphatic dilatation was observed on H&E or
D2-40 immunostained slides; therefore, lymphangiectasia
was ruled out (Figure 4). From the autopsy results, hypoxia
due to progressive PH was considered as a cause of death.



Case Reports in Pediatrics

(®)

F1GURE 2: Color compared from the subcostal coronal view that shows moderate size secundum ASD with bidirectional shunting supporting

findings of elevated RV pressure.
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FIGURE 3: (a) Chest X-ray on admission showing bilateral pulmonary edema with pleural effusions. (b) Pleural effusion unresponsive to

therapy with diuretics (hospital day #6).

3. Discussion

Chylothorax with granulomatous infection has been re-
ported; however, there are no case reports of bilateral
spontaneous chylothorax due to acute RSV bronchiolitis or
bronchiolitis due to other viral infection [1]. The suspected
mechanism of chylothorax in this child is multifactorial.
However, worsening of PH with RSV bronchiolitis might
have partially contributed to the development of chylothorax
via elevated SVC pressure. PVRi measured by catheteriza-
tion in this patient was not significantly different from the
baseline, but the procedure was conducted at 6 weeks of
admission after improvement in hypoxia. We suspect PVRi
was even higher when the patient had severe respiratory
failure with bilateral chylothorax soon after admission. El-
evated SVC pressure is one of the etiologies of chylothorax
resulting from the thoracic duct flow obstruction [2]. An-
other possible factor is an obstruction of SVC by a central
venous catheter in the right jugular vein even though

Doppler ultrasound exams did not show signs of SVC
thrombus and chest tube drainage continued until hospital
day #22. We conducted Doppler ultrasound only twice and
cannot completely rule out SVC thrombus before or between
Doppler ultrasound exams. Many other factors possibly
contributed to the development of chylothorax, including
PH from congenital heart disease (CHD), chronic lung
disease (CLD) of prematurity, and Down syndrome.
Thoracentesis should be considered in patients with those
risk factors for PH who develop persistent pleural effusion
during RSV bronchiolitis to rule out chylothorax. Thera-
peutic drainage with chest tube placement may be necessary
in patients with respiratory failure due to pleural effusions.

Transient or worsening PH in children with moderate to
severe acute bronchiolitis has been reported and associated
with a longer length of stay in the hospital [3-5]. The
presence of PH in children with RSV infection was par-
ticularly associated with severity of the illness, with a
mortality of 73% for children with CHD and PH [6]. Cardiac
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FIGURE 4: (A-C) Subpleural cysts lined by pneumocytes are seen in both lungs which contain macrophages, sloughed pneumocytes, and
neutrophils ((A) H&E x40 and (B) H&E x20). (C) Immunohistochemistry with anti-D2-40 antibody, a marker for lymphatic endothelium,
was negative. (D) Lung parenchyma demonstrates chronic interstitial lung disease with alveolar septal thickening, capillary disorganizing,
and hemosiderosis (H&E x40). (E) Acute bronchopneumonia is present (H&E x40). (F) Pulmonary hypertensive changes are present with
variable severities (H&E x100).
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surgery for children with CHD performed during the
symptomatic period of RSV infection is associated with a
high risk of postoperative complications, especially post-
operative PH, and in a rare case, chylous effusion [7]. In the
report, three patients with Down syndrome, CHD and PH
died from RSV infection and could not receive cardiac
surgery [7]. The pathophysiology of the development of PH
during RSV bronchiolitis is unknown. In RSV bronchiolitis,
hyperinflation and atelectasis secondary to lower airway
obstruction and eventual hypoxia and hypercapnia can also
cause increased pulmonary vascular resistance [8]. There-
fore, multiple factors likely contribute to the development of
PH in RSV bronchiolitis.

Patients with Down syndrome and CHD have a higher
risk of developing PH quicker and with more damage to the
pulmonary vascular bed than those without Down syndrome
[9]. Persistently elevated serum ET-1 levels were observed in
patients with Down syndrome after cardiopulmonary bypass
for cardiac operations [10]. The imbalance between the
prostacyclin and thromboxane and decreased arginine and
NO production are other possible mechanisms of PH in
Down syndrome [11]. Patients with Down syndrome also
have a higher risk of developing chylothorax, most com-
monly congenitally [12, 13]. Furthermore, infants with
Down syndrome were more likely to develop chylothorax
after operation for CHD [14]. The etiology of chylothorax in
patients with Down syndrome is not well understood, but it
is likely associated with anomalous lymph drainage asso-
ciated with aneuploidy syndromes (trisomy, Turner’s syn-
drome, and Noonan’s syndrome) [15]. In this patient, an
autopsy showed subpleural cysts; however, there was no sign
of congenital lymphangiectasis.

4. Conclusion

For patients with Down syndrome and PH associated with
CHD who develop persistent pleural effusion during RSV
bronchiolitis, thoracentesis should be considered to rule out
chylothorax.

Consent

Informed consent was obtained from the patient’s mother.

Conflicts of Interest

The authors declare that they have no conflicts of interest.

Acknowledgments

We thank Dr. Royce Joyner in the Department of Pathology,
UTHSC, for kindly providing immunohistochemistry and
comments and Dr. Amanda Preston in Le Bonheur Chil-
dren’s Hospital for scientific editing.

References

[1] J. D. Tutor, “Chylothorax in infants and children,” Pediatrics,
vol. 133, no. 4, pp. 722-733, 2014.

[2] M. Beghetti, G. La Scala, D. Belli, P. Bugmann, A. Kalangos,
and C. Le Coultre, “Etiology and management of pediatric
chylothorax,” Journal of Pediatrics, vol. 136, no. 5, pp. 653—
658, 2000.

[3] L. Bardi-Peti and E. P. Ciofu, “Pulmonary hypertension
during acute respiratory diseases in infants,” Maedica
(Buchar), vol. 5, no. 1, pp. 13-19, 2010.

[4] N. Sreeram, J. G. Watson, and S. Hunter, “Cardiovascular
effects of acute bronchiolitis,” Acta Paediatrica, vol. 80, no. 1,
pp. 133-136, 1991.

[5] D. Fitzgerald, G. Davis, C. Rohlicek, and R. Gottesman,
“Quantifying pulmonary hypertension in ventilated infants
with bronchiolitis: a pilot study,” Journal of Paediatrics and
Child Health, vol. 37, no. 1, pp. 64-66, 2001.

[6] N. E. MacDonald, C. B. Hall, S. C. Suffin, C. Alexson,
P. J. Harris, and J. A. Manning, “Respiratory syncytial viral
infection in infants with congenital heart disease,” New En-
gland Journal of Medicine, vol. 307, no. 7, pp. 397-400, 1982.

[7] A. Khongphatthanayothin, P. C. Wong, Y. Samara et al,
“Impact of respiratory syncytial virus infection on surgery for
congenital heart disease: postoperative course and outcome,”
Critical Care Medicine, vol. 27, no. 9, pp. 1974-1981, 1999.

[8] J. B. West and J. B. West, Pulmonary Pathophysiology: The
Essentials, Wolters Kluwer/Lippincott Williams & Wilkins
Health, Philadelphia, PA, USA, 2012.

[9] T. L. Chi and L. J. Krovetz, “The pulmonary vascular bed in
children with Down syndrome,” Journal of Pediatrics, vol. 86,
no. 4, pp. 533-538, 1975.

[10] K. Kageyama, S. Hashimoto, Y. Nakajima, N. Shime, and
S. Hashimoto, “The change of plasma endothelin-1 levels
before and after surgery with or without Down syndrome,”
Pediatric Anesthesia, vol. 17, no. 11, pp. 1071-1077, 2007.

[11] H. Fukushima, K. Kosaki, R. Sato et al., “Mechanisms un-
derlying early development of pulmonary vascular obstructive
disease in Down syndrome: an imbalance in biosynthesis of
thromboxane A2 and prostacyclin,” American Journal of
Medical Genetics Part A, vol. 152A, no. 8, pp. 1919-1924, 2010.

[12] B.S. Krovetz and P. J. Lipsitz, “Chylothorax in two mongoloid
infants,” Clinical Genetics, vol. 12, no. 6, pp. 357-360, 2008.

[13] J. Arena Ansotegui, A. Rey Otero, and J. Albisu Andrade,
“Spontaneous neonatal chylothorax. Apropos of 5 cases,”
Anales Espafioles de Pediatria, vol. 20, no. 1, pp. 49-54, 1984.

[14] C. Doell, V. Bernet, L. Molinari, I. Beck, C. Balmer, and
B. Latal, “Children with genetic disorders undergoing open-
heart surgery: are they at increased risk for postoperative
complications?s,” Pediatric Critical Care Medicine, vol. 12,
no. 5, pp. 539-544, 2011.

[15] P. Moerman, K. Vandenberghe, H. Devlieger, C. Van Hole,
J.-P. Fryns, and J. M. Lauweryns, “Congenital pulmonary
lymphangiectasis with chylothorax: a heterogeneous lym-
phatic vessel abnormality,” American Journal of Medical
Genetics, vol. 47, no. 1, pp. 54-58, 1993.



