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“However, imaging was limited by 
increased amniotic fluid and significant 
fetal motion. Due to the numerous 
anomalies, the mother underwent weekly 
US scans starting at 26 weeks until 
delivery. They revealed a persistently 
hyperextended fetal neck.”
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Introduction: 

Pulmonary aplasia is defined as the absence of lung parenchyma 
in the presence of bronchial buds, whereas pulmonary agenesis 
is defined by the absence of lung parenchyma, bronchus, and pul-
monary vasculature. (1) Bilateral pulmonary aplasia or agenesis is 
a rare and lethal condition. Several cases associated with bilateral 
pulmonary agenesis have been previously reported, (1-5 )most 
detected prenatally on advanced imaging but can be missed by 
routine prenatal ultrasounds (US). (1) Here, we report an unusual 
case of a term neonate found to have bilateral pulmonary aplasia 
postnatally, despite weekly ultrasounds starting at 26 weeks ges-
tation and fetal MRI. 

Case Report: 

A 29-year-old primigravida had prenatal US scans at 19 and 20 
weeks, indicating bilateral hydronephrosis, heterotaxy, cardio-
megaly, and VSD. At 25 weeks, her US noted dextrocardia with 
an abnormal four-chamber view, subtle cranial lemon shape, pul-
monary hypoplasia, hyperextension of the neck, small orbits, and 
pericardial effusion. Pregnancy was complicated by obesity (BMI 
34) and severe polyhydramnios. Maternal prenatal labs were un-
remarkable. Amniotic fluid microarray was negative. A fetal MRI 
obtained at 31 weeks gestation showed polyhydramnios, dex-
trocardia, structurally normal heart, normal lung size, left-sided 
stomach, and hyperextension of the fetal neck, as seen in Fig-
ure 1. However, imaging was limited by increased amniotic fluid 
and significant fetal motion. Due to the numerous anomalies, the 

mother underwent weekly US scans starting at 26 weeks until 
delivery. They revealed a persistently hyperextended fetal neck. 
Due to concerns for airway patency, the infant was delivered at 
38 weeks via Cesarean in coordination with Pediatric Anesthesia 
and Pediatric ENT. Physical exam revealed normal head and neck 
position, normal neck mobility, good respiratory effort, grimacing, 
but the absence of audible cry. The rest of the physical exam was 
otherwise unremarkable. Neonatal resuscitation guidelines were 
followed. Bag-mask ventilation was initiated due to bradycardia, 
cyanosis, and the development of retractions.

Minimal chest rise was observed despite adequate peak inspi-
ratory pressures. Laryngoscopy performed by Pediatric ENT via 
rigid bronchoscope showed normal-appearing larynx with a nor-
mal epiglottis, arytenoids, and vocal cords, but the subglottis ap-
peared collapsed entirely. Distal trachea and mainstem bronchi 
bilaterally could be opened briefly with significant positive pres-
sure. The endotracheal tube was inserted, but there was no color 
change on capnography. Despite aggressive ventilation efforts, 
the baby remained hypoxic and bradycardic. The endotracheal 
tube was removed, and bronchoscopy was used to visualize the 
distal airway. The trachea was completely collapsed with the bron-
choscope stenting open the proximal trachea. Notably, there was 
a complete loss of structure and no identifiable cartilaginous rings 
in the trachea or bronchi. An emergent tracheostomy was per-
formed; tube position was confirmed via a bronchoscope. Ventila-
tion continued with high pressures via tracheostomy with no re-
sponse. At 35 minutes of life, parents agreed with discontinuation 
of life support. An autopsy was performed, which revealed:

1. Normal length and body weight

2. Normocephalic head but poorly calcified calvarium—6cm 
circular regions of ossification over bilateral parietal lobes 
but otherwise unmineralized

3. Extremely large and connected fontanelles 

4. Grossly and histologically unremarkable fetal brain

5. Normally facies, palmar creases, extremities, digits

6. Bilateral pulmonary aplasia: tracheal tube bifurcated 3cm 
below the larynx; both distal segments ended in a blind 
pouch (Figure 2). Microscopic sections of the blind-ending 
right bronchus revealed cartilage plates, bronchial glands, 
and respiratory epithelium with no sign of alveolar structure 
development

7. Absent tracheal cartilage rings 

Bilateral Pulmonary Aplasia Diagnosed at Delivery

“Here, we report an unusual case of a term 
neonate found to have bilateral pulmonary 
aplasia postnatally, despite weekly 
ultrasounds starting at 26 weeks gestation 
and fetal MRI.”



“Several syndromes, associations, and 
chromosomal anomalies have also been 
associated with pulmonary hypoplasia 
or agenesis. (5) Our patient’s karyotype 
and microarray were normal. However, 
the remaining dysmorphology—poorly 
calcified skull and lack of tracheal 
cartilage—do not describe a known 
syndrome.”

“To our knowledge, this is the first 
case of bilateral pulmonary aplasia 
described to be associated with massive 
polyhydramnios, congenital absence of 
tracheal rings, persistent hyperextension 
of the neck on prenatal ultrasound, and 
poorly calcified calvarium.”

4NEONATOLOGY TODAYtwww.NeonatologyToday.nettMarch 2022

8. Intact and normally-positioned diaphragm

9. Levocardia with severe cardiomegaly, right ventricular hy-
pertrophy, interventricular septal hypertrophy, enlarged pat-
ent foramen ovale, and large patent ductus arteriosus

10. Enlarged pulmonary trunk with no pulmonary arteries and no 
pulmonary venous return

11. Normal gastrointestinal tract 

12. Thymus and liver weight each at 84-95th percentile

13. Accessory spleen

14. Combined kidney weight at 5-16th percentile, left kidney pel-
viectasis

15. Normal male genitalia

Discussion: 

This case of bilateral pulmonary aplasia associated with primary 
tracheobronchomalacia due to congenital absence of tracheal 
cartilage rings was undetected on prenatal ultrasounds as well as 
fetal MRI. To our knowledge, this is the first case of bilateral pul-
monary aplasia described to be associated with massive polyhy-
dramnios, congenital absence of tracheal rings, persistent hyper-
extension of the neck on prenatal ultrasound, and poorly calcified 
calvarium. Many similar cases in the literature were first detected 
via elevated diaphragm on prenatal ultrasound. (3-4) Our case 
was not detected prenatally, possibly due to the enlarged thymus 
filling the thoracic cavity or the lack of diaphragmatic elevation. 
Given the unknown etiology of our case, we explore the embryo-
logic, molecular, and syndromic pathways that could offer an ex-
planation.

Tracheal and pulmonary embryology begins during the third ges-
tational week. (2) Pulmonary agenesis arises from the failure of 
lung bud formation. This process is critically dependent on the 
local expression of Fgf10 in the foregut mesoderm, which acti-
vates signaling in tracheal and respiratory progenitor cells. (6) 
Studies have shown that Fgf10-null mice die at birth and have 
multiple defects; lungs do not form, but tracheal development oc-
curs. (6) There is increasing evidence in mice studies that Fgf10 
expression is regulated by vitamin A-derivative retinoic acid (RA) 
signaling at the onset of lung development. (7) Vitamin A defi-
ciency, genetic disruption of the RA pathway, or the presence of 
RA inhibitors have been associated with multiple developmental 
abnormalities, including lung agenesis in mice studies. Interest-
ingly, tracheal cartilage development, which occurs at ten weeks, 
also relies on signaling by a variety of molecules, including RA.(6) 
Thus, vitamin A deficiencies or disruption of RA signaling may be 
a unifying cause for the findings seen in this patient with bilateral 
pulmonary aplasia and congenital absence of tracheal rings.

Several syndromes, associations, and chromosomal anomalies 
have also been associated with pulmonary hypoplasia or agene-
sis. (5) Our patient’s karyotype and microarray were normal. How-
ever, the remaining dysmorphology—poorly calcified skull and 
lack of tracheal cartilage—do not describe a known syndrome. 
Spear syndrome, PDAC syndrome (pulmonary hypoplasia/agene-
sis, diaphragmatic hernia/eventration, anophthalmia/microphthal-
mia, and cardiac defect), PMD syndrome (pulmonary agenesis, 
microphthalmia, and diaphragmatic defect), Meckel syndrome, 
Hydrolethalus syndrome, Ellis-van Creveld syndrome, Opitz G/

Figure 1. Fetal MRI depicting neck hyperextension.



“Given our patient’s course, persistent 
fetal neck hyperextension with 
polyhydramnios could represent a new 
association in future prenatal diagnosis 
of bilateral pulmonary aplasia.”
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BBB syndrome, Smith-Lemli-Opitz syndrome, C syndrome, Fryn 
syndrome, Goldenhar syndrome, VACTERL, and Tracheal Agen-
esis Association are all conditions which can involve pulmonary 
hypoplasia/aplasia. However, these syndromes have characteris-
tic musculoskeletal and multi-organ anomalies not present in this 
patient. Finally, viral infections, genetic factors, and folic acid may 
also be implicated in pulmonary anomalies. (3)

Bilateral pulmonary aplasia is associated with the absence of 
main pulmonary artery branches and pulmonary veins because 
pulmonary vasculature development depends on pulmonary 
mesenchyme stimulation to grow. (1,3) Thus, the suspicion for 
bilateral pulmonary aplasia or agenesis increases if color Dop-
pler of pulmonary vasculature is absent, and several cases have 
been confirmed in utero with this test. (3) Pulmonary vasculature 
anomalies were not noted prenatally in this patient but confirmed 
on autopsy. 

The cause of the patient’s poorly-calcified calvarium and large 

fontanelles is unclear. Joints and marrow were noted to be grossly 
normal. X-rays were not done to assess ossification. The differen-
tial for large fontanelles includes hypophosphatemia and hypothy-
roidism. Trisomies, osteogenesis imperfecta, congenital rubella or 
syphilis, and cleidocranial dysplasia (5) are also possible but less 
likely given the karyotyping results, prenatal labs, and autopsy re-
sults. 

Intriguingly, there is a temporal overlap of when this patient’s ma-
jor anomalies likely developed in utero. An interesting unifying eti-
ology to consider would be a disruptive event in-utero around 7-10 
weeks gestation, at which time the parietal bones should start to 
ossify(10), and the visceral lung pleura and tracheal cartilage 
should start to develop. Fgf10, the molecule necessary for lung 
development in mice, has also been implicated in skeletal disor-
ders, (8) leading to the possibility that abnormal Fgf10 signaling 
may have a yet unknown role in both the pulmonary genesis and 
skull ossification.

The cause of the fetus’ hyperextended neck also remains unclear. 
In a retrospective study of six fetuses with polyhydramnios and 
head hyperextension on prenatal ultrasound, five had neurologic 
malformations such as anencephaly or craniorachischisis. (9) This 
was not the case for our patient. The persistent in-utero hyperex-
tended neck resolved by delivery and with no apparent structural 
cause could suggest an abnormal joint laxity. A connective tissue 
etiology may be another unifying explanation for this patient’s pa-
thology given the poorly-ossified skull, lack of tracheal rings, and 
constellation of the persistently hyperextended neck in utero.

Conclusion: 

Our case illustrates bilateral pulmonary aplasia diagnosed at birth 
with prenatal findings of persistent neck hyperextension and mas-
sive polyhydramnios. Prenatal diagnosis of bilateral pulmonary 
aplasia was missed despite several ultrasounds and fetal MRI, 
likely due to lack of previously described associated findings—el-
evated diaphragm, enlarged thymus—as well as visual limitations 
due to polyhydramnios. Given the link between vitamin A-deriva-
tive RA signaling, lung bud formation, and tracheal cartilage de-
velopment, maternal vitamin A deficiency or disruption of the RA 
signaling pathway should be considered when presented with iso-
lated, non-syndromic pulmonary aplasia and congenital absence 
of tracheal rings. Additionally, the absence of the main pulmonary 
artery and vein branches on prenatal imaging or absent color 
Doppler of these structures should also raise suspicion for this 
fatal condition. Given our patient’s course, persistent fetal neck 
hyperextension with polyhydramnios could represent a new asso-
ciation in future prenatal diagnosis of bilateral pulmonary aplasia.  
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