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An 8-week old male infant presented with failure-to-thrive in the setting of persistent
postprandial emesis. After an uneventful pregnancy with routine prenatal care, he was born
at full-term. His birth weight was 3kg (14" percentile) and his postnatal course was
uncomplicated. Family history was significant for Tourette’s syndrome in his father and
paternal uncle, but was otherwise unremarkable. At 4-weeks of age, he developed recurrent
non-bloody, non-bilious vomiting after feeding and demonstrated persistent irritability and
progressive weight loss. An abdominal ultrasound showed no intra-abdominal pathology, but
incidentally revealed a left pleural effusion. A chest radiograph confirmed a large left
effusion and demonstrated costovertebral anomalies in the form of butterfly-shaped thoracic
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vertebral bodies and a partial fusion of several ribs [Figure 1]. Upon admission, vital signs
were appropriate for age and weight, length and head circumference were charted at <15,
<15t and the 31t percentile respectively. Upon examination, the infant was found to have
subtle dysmorphic features [Figure 2; available at www.jpeds.com]. Breath sounds appeared
diminished on the left and a systolic heart murmur was appreciated at the left-upper sternal
border. An echocardiogram showed two atrial septal defects with mild to moderate left to
right flow, but qualitatively normal right ventricular and valvular function. A thoracostomy
tube was placed and 75ml of milk-colored fluid were removed with good lung reexpansion.
Laboratory testing indicated a chylous effusion with a pH of 7.57, a WBC of 19,643/mm3
with 94% lymphocytes, and a triglyceride content of 1,062mg/dl. A diagnosis of congenital
chylothorax was made and dietary therapy with a medium-chain triglyceride based formula
was initiated, leading to temporary improvement only [Figure 1]. Octreotide was introduced
and a repeat placement of a thoracostomy tube became necessary. Eventually the pleural
effusion subsided and remained controlled on dietary therapy only. Feeding problems
persisted, and consequently a gastrojejunostomy tube was placed, leading to improved
weight gain. Due to the combination of early-onset chylothorax, costovertebral anomalies,
atrial septal defects, hypotonia, feeding difficulties and dysmorphic features, Noonan
syndrome was suspected. Genetic testing revealed a known pathogenic variant, ¢.417G>C
(p.Glu139Asp), in exon 4 of the PTPN11 gene. This variant has been previously reported in
several families with Noonan syndrome 1-° and is predicted to be disease causing.

Congenital chylothorax or chylothorax presenting during infancy is a rare and potentially
life-threatening condition with an incidence of about 1:30.000 births.5:" Acquired causes of
early-onset chylothorax include trauma including from thoracic surgery, granulomatous
infections, tumors, congenital heart disease, and vascular or lymphatic malformations.®
Associations with genetic syndromes including congenital lymphatic malformation
syndromes such as Gorham-Stout, Optiz G/BBB, Hennekam, and Milroy syndromes, and
chromosome abnormalities such as Trisomy 21 or Turner syndrome have been reported.®
Chylothorax of variable onset has also been reported in RASopathies @ such as Noonan
syndrome, although detailed descriptions of spontaneous early-onset chylothorax in
genetically-confirmed cases of Noonan syndrome have not been reported. Collectively,
genetic etiologies may account for up to ~15-30% of cases of early-onset chylothorax.5.’
Noonan syndrome has a broad and variably expressed phenotype that often includes short
stature, congenital heart defects, and variable developmental delay.1® Dysmorphic features
consist of a broad or webbed neck, pectus excavatum/carinatum and characteristic facial
features.1 Less common manifestations involve coagulation defects, ocular abnormalities
and lymphatic dysplasia. It is notable that not all individuals develop these manifestations
and that many only become apparent after infancy. Features consistent with Noonan
syndrome identified in our patient include subtle but characteristic dysmorphic facial
features with a typical gestalt [Figure 2], failure to thrive (although with a normal growth
trajectory on the Noonan syndrome growth chart), feeding difficulties, costovertebral
anomalies and an atrial septum defect. Although individually these findings are non-specific,
taken together they strongly suggest a diagnosis of Noonan syndrome. Chylothorax is a rare
but important complication of Noonan syndrome. Spontaneous early-onset chylothorax
prompting a diagnosis of Noonan syndrome has been reported in a few cases with severe
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pulmonary lymphangiectasis or significant respiratory distress at birth.13-15 The present
case, however, emphasizes the need to consider Noonan syndrome even if the presenting
symptom is a more gradual-onset chylothorax. About 50% of Noonan syndrome cases are
caused by germline mutations in PTPN11, encoding SHP2, a non-receptor protein tyrosine
phosphatase. Most mutations impair SHP2 protein conformation, leading to a gain of
function and resulting in increased downstream signaling in the RAS/MAPK pathway 16,
thus placing Noonan syndrome in the RASopathy family of diagnoses. Interestingly, this
group of disorders is increasingly linked to lymphatic anomalies 7 and inhibitors of the
RAS/MAPK pathway are under intense development for cancer, some of which might be
applicable as therapies for syndromic lymphatic malformations.
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Figure 1.
(A) Initial presentation: Large left and subpulmonic effusion. Decreased left lung volume.

Streaky opacities in the right lung base and left perihilar region are consistent with
atelectasis. Upper thoracic butterfly vertebrae and rib anomalies with a partially fused left
cervical and first rib and partial fusion of the posterior second and third ribs are noted. (B)
Two days after placement (and accidental removal) of a left chest tube: Near complete
resolution of the left pleural effusion. Persistent low lung volumes. (C) Twelve days after
drainage and after initiation of a MCT-based formula: Significant reaccumulation of the left
pleural effusion. Bilateral hazy opacities representing diffuse atelectasis. (D) After an
unsuccessful trial of octreotide, a left pigtail catheter was placed: Significant interval
decrease in the left sided pleural effusion. (E) Resolution of the left sided pleural effusion.
Lung volumes remain low.
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Figure 2.
(A) & (B) Pictures taken around the time of the patient’s initial presentation. Dysmorphic

facial features include a tall forehead, widely spaced eyes, a flat nasal root, low-set ears, and
a cupid’s bow upper lip. A wide inter-nipple distance is also noted.
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