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Type 1 CPAM as Persistent Respiratory Distress
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Established facts

Type 1 CPAM is a rare congenital anomaly of lungs, which presents with persistent respiratory distress

Novel insights

CPAM Type 1 can present as bilateral lung lesion with failure to thrive

Abstract: Congenital pulmonary airway malformation (CPAM), also known as congenital cystic adenomatoid malformation (CCAM)
although rare congenital birth defect but is the most common type of lung abnormality, that includes a dysplastic mass of abnormal
lung tissue, consisting of cysts lined by bronchial or cuboidal epithelium, with intervening normal lung tissue. In CPAM an entire lobe
of lung is replaced by a non working cystic lesion. It develops as a result of cessation of lung development during various stages of
embryogenesis. Originating from different part of bronchial tree. We present a case of the full-term baby presenting as birth asphyxia,
having persistent respiratory distress since birth with not gaining weight diagnosed to have type 1 CPAM in postnatal life successfully
managed with left lower lobe lobectomy with post-operative resolution of respiratory distress and successful weight gain. They were
multicystic lesions with maximum size of 2.5x1.7cm. histologically showing cysts lined by columnar epithelium surrounded by foetal

alveoli and areas of fibrosis and inflammatory infiltrate
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1. Case Report

A 24 days old female neonate 2.2kg referred from private
hospital, with persistent respiratory distress since birth. The
baby was born to 27 years mother in a registered pregnancy,
3" Gravida, 2 Living issues, growing well. No history of any
medical or pregnancy induced illness. Antenatal
Ultrasonography did not show any abnormality. This baby
was delivered by lower segment caesarean section (LSCS) at
a peripheral health center, indication being previous 2
LSCS, with birth weight of 3.2kilograms. this baby suffered
perinatal asphyxia immediately after birth, required bag and
mask ventilation for 30 secs. This baby was admitted to
Neonatal intensive care unit (NICU). Since then baby had
persistent  respiratory  distress  requiring  oxygen
supplementation. Chest Xray’s were done, which showed
mediastinal shift to right side with cystic lesions in bilateral
lung fields. [Fig 1]. This baby was treated as pneumonia
with antibiotics for a prolonged course of 10 days along with
Continuous positive airway pressure (CPAP). Chest Xray
done on day 7 of antibiotics showed similar picture [Fig 2].
Hence antibiotics were continued for next 4 days. During
this course this neonate continued to have persistent
respiratory distress with higher oxygen requirements. Baby
had a persistent respiratory distress, to Due to non-resolution
of symptoms, baby was referred on day 25 to our center for
further workup. On admission, along with septic screen,
Cartridge based Nucleic acid amplification test (CBNAAT)
of gastric lavage, 2-D ECHO was planned in view of mixed
Xray chest findings of miliary shadow and cystic shadows.
Septic screen, was documented negative, CBNAAT was
negative for Mycobacterium Tuberculosis (MTB) and 2-D
ECHO showed no abnormality. Xray chest done persistent

cystic changes, hence High-Resolution Chest tomography
(HRCT) was done which showed multiple, multicystic air
filled lesions in bilateral lower lobes left more than right,
largest measuring 2.5cmx1.7cm on right side suggestive of
congenital pulmonary airway malformation (CPAM) type 1
[Fig 3]. Baby was operated by pediatric surgeons for left
thoracotomy with lower lobectomy, which was non-
functional, with normal appearing and functioning upper
lobe. Due to few and small size cyst on right side, it was
decided to only do left lobectomy. Resected left lower lobe
shows abnormal air-filled distended cysts [Fig 4].
Histologically, section shows small cyst lined by columnar
epithelium, which corresponded to bronchial epithelium,
surrounded by connective tissue with mixed inflammatory
infiltrate and congested blood vessels [Fig ]. Baby tolerated
the operative procedure well and had left Intercostal drain
(ICD) in situ. Baby required post-operative ventilatory care
for a period of 2 days, following which, extubation was
done. Baby had resolution of respiratory distress. By
postoperative day 5 baby could maintain saturations on
room air. Initially started with NGT feeds and shifted to
Breastfeeding by post-operative day 7. Documented weight
gain was shown and baby discharged on day 52 of life, after
27 days of admission to our center.
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Figure 1: Chest xray showing mediastinal shift to right side
with cystic lesions in bilateral lung fields.

Figure 2: Chest X r}:ay showing on day 7 showing cystic

lesions in bilateral lung fields

y .
Figure 3: Sagital section of HRCT chest showing bilateral
air filled cysts more on left

Figure 4: Gross section of resected lower lobe shows
abnormal distended cysts (arrow)
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Figure 5: (H and
wall of the cyst is lined by columnar epithelium (arrow).
Surrounding connective tissue shows dense mixed
inflammatory infiltrate and congested blood vessels.

2. Discussion

Congenital lung malformations (CLM) consist of a broad
range of lung anomalies, including congenital pulmonary
airway malformations (CPAM), bronchogenic cysts,
bronchial atresia, bronchopulmonary sequestrations (BPS),
and congenital lobar emphysema (CLE). [1] Congenital
pulmonary airway malformations (CPAM) are rare
developmental lung malformations, leading to cystic and/or
adenomatous pulmonary areas.[2] This condition was first
reported by Ch’in and Tang where the term CCAM was
used. [3] CCAM is on one of the common congenital lung
abnormalities.[4] The term congenital pulmonary airway
malformation (CPAM) has been recommended as being
preferable to the term congenital cystic adenomatoid
malformation (CCAM), since the lesions are cystic in only
three of the five types of these lesions and adenomatoid in
only one type (type 3). CPAM, a very rare cause of
respiratory distress in the neonatal period results from
disruptive morphogenesis of the tracheobronchial tree at
about the 35" day of life.[5][6] Congenital Pulmonary
Airway Malformation (CPAM) has an estimated prevalence
between 0.87 and 1.02/10,000 live births.[7]
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At pathologic analysis, CPAMs have been classified by
Stocker according to cyst size and histologic resemblance to
segments of the developing bronchial tree and airspaces. The
newer classification scheme includes five types and is an
extension of the original scheme (three types).[4] Type 0 has
a tracheal or bronchial origin and is acinar dysgenesis or
dysplasia, is incompatible with life due to almost no gas
exchange occurring. Type 1 has a bronchial or bronchiolar
origin (large [2-10-cm] cyst lesion) usually unilateral, but
our case had bilateral type 1 cysts presents with increased
respiratory effort, tachypnoea, and cyanosis with excellent
prognosis. Type2 has a bronchiolar origin (small [0.5-2-cm]
cyst lesion), presents similarly with respiratory distress, and
also with other congenital anomalies (renal agenesis,
cardiovascular defects, diaphragmatic hernia). Type 3 has a
bronchiolar—alveolar duct origin (adenomatoid type), can
expand the entire lung and can lead to fetal hydrops from
pulmonary hypoplasia. Prognosis for types 2 and 3 is poor.
Type 4 is distal acinar in origin (the “unlined” cyst lesion)
presenting as pneumothorax, and are often similar in
presentation to Type 1, with a small risk of infection,
malignancy, air leak, or bleeding.[8][9][10]

In terms of the presentation of congenital pulmonary airway
malformation, there is wide variability. Children can be
symptomatic at birth or go through their entire infancy into
childhood without exhibiting symptoms. With the advent of
prenatal ultrasonography to diagnose CPAM, there has been
an increase in the number of prenatal diagnoses, leading to
an overall decrease in the percentage of symptomatic
CPAM. Asymptomatic newborns have the potential for
complications during childhood, such as respiratory
infection or malignancy. Symptomatic newborns present
with respiratory distress, with severity increasing with size
due to compression of the adjacent airways, which is the
case with above neonate. [8][9][10]

Our case presented with persistent respiratory distress and
Failure to gain weight in postnatal period. literature shows
respiratory distress is the most common presenting feature,
and failure to thrive being the least common.[11] Present
case was operated by paediatric surgeon with elective left
thoracotomy with lower lobectomy. Many reports
recommend early surgery for infants in all cases of
CCAM. [12] Post-operative recovery showed reduction in
oxygen requirement. A documented weight gain of 50 grams
was shown with orogastric f/b spoon feeding.

3. Conclusion

Type 1 CPAM has the best prognosis among all other types,
in terms of survival. Early suspicion with systematic
approach can make an early diagnosis, leading to early
intervention. The development of neonatal care, thoracic
surgical techniques, anaesthesiology, nursing care, and
postoperative management all enables safe outcome even for
a neonate. Early diagnosis could have prevented prolonged
NICU stay, oxygen dependency. So we recommend an early
suspicion, early diagnosis and early intervention for an early
stabilisation for a treatable condition.
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