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Was It Pneumothorax? A Case Report of a Neonate with Congenital 
Pulmonary Airway Malformation from Rural Nepal

Formerly called congenital cystic adenomatoid malformation (CCAM), 
congenital pulmonary airway malformation (CPAM) is a rare but most common 
congenital lung malformation that may manifest as an asymptomatic lesion at 
birth or in later life. The diagnosis may be difficult and is easily confused for 
pneumothorax often resulting incorrect ICD insertion on an emergency basis, 
which causes complications and delays accurate diagnosis. We report a case 
of a neonate, who presented with increasing respiratory distress at birth and 
hyperlucency in a chest radiograph initially misdiagnosed as pneumothorax 
and ICD inserted, later correctly diagnosed as CPAM type I with help of a CT 
chest. This case report is presented to highlight that CPAM is a rare cause of 
respiratory distress in newborns at birth. 
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Introduction 
Formerly called congenital cystic adenomatoid malformation (CCAM), congenital 
pulmonary airway malformation (CPAM) is a rare lung malformation. It is the most 
common congenital lung malformation that may be asymptomatic or present with 
respiratory distress at birth. It may sometimes present in later life with respiratory 
issues. The aetiology is implicated in a variety of genes which results in dysplastic 
malformation of the tracheobronchial tree. It is resulted due to disruptive morphogenesis 
of the tracheobronchial tree at about the 35th day of life.1,4 They occur usually as 
a unilobar and unilateral lesion. The reported incidence is between one in 8,000 
to 35,000 with no predilection for the side of the lung, sex, or race.2 Respiratory 
distress is the commonest presentation of symptomatic CPAM in the neonatal period 
and hyperlucency on x-ray can be easily confused with pneumothorax.7,8 Here we 
report a rare case of CPAM in a neonate with a fatal outcome, which was treated with 
intercostal tube drainage (ICD) misdiagnosed as pneumothorax.

Case Report
A 28 - day - old female neonate was referred to our centre from a rural health post with 
a history of tachypnea and fever for five days. There was no history of cough, cyanosis, 
forced feeding or choking. The primigravida mother had done antenatal checkup at 
healthpost but no antenatal scan was done before delivery. The female baby was 
delivered vaginally at term with a 3.1 kg birth weight.  The immediate neonatal period 
was uneventful. The mother noticed fast breathing and feeding difficulty at day 16 of 
life which progressively worsened. At presentation, she had marked respiratory distress 
with a respiratory rate of 86 per minute with intercostal and subcostal retractions. She 
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presented with a fever with a temperature of 101.3 F, HR 160 per 
minute, and SpO2 76% with cyanosis. SpO2 improved to 94% 
with oxygen. The trachea and the apex beat were shifted to the 
right side. There was a hyper-resonant percussion note, decreased 
breath sound on the left side, and scattered crackles on the right. 
The rest of the examination was normal. 

The baby was shifted to NICU with a diagnosis of pneumonia. 
X-ray chest showed hyperlucency of the left lung and shifting of 
the mediastinum to right (Figure 1). The patient was given oxygen 
via headbox. A provisional diagnosis of pneumothorax was made 
and an intercostal drainage tube (ICD) was inserted. The baby 
was then kept on a mechanical ventilator as the condition did 
not improve. A repeat X-ray done afterwards revealed the same 
finding as the previous X-ray (Figure 2). Considering an alternative 
diagnosis, a CT chest was done. CT showed type I CPAM in the 
left lower lobe with significant contralateral mediastinal shift and 
hypoplasia of the right lung with iatrogenic pneumothorax (Figure 
3). The baby was planned to refer to a higher center but the patient 
party were reluctant as they didn’t believe the baby will improve. 
The baby succumbed on 4th- day in NICU.

 
Figure 1. Initial chest radiograph showing large hyperlucency in left 
hemithorax, crossing the midline and extending to involve partly right 
hemithorax. The mediastinum including the trachea and cardia has been 
shifted to the right.

Figure 2. Follow-up chest radiograph after placement of intercostal 
drainage (ICD) tube at 5th intercostal space on the left side. Note that there 
is no interval resolution of hyperlucency in the left hemithorax, suggesting 
that the condition could be due to pulmonary pathology.

 
Figure 3. Axial and Coronal section on CT chest showing cystic lesion in 
left lower lobe with significant contralateral mediastinal shift, herniation of 
ipsilateral lung with hypoplasia of contralateral lung along with iatrogenic 
left-sided pneumothorax and subcutaneous emphysema. The tip of the 
chest tube drain is seen within the cyst. 

Discussion 
Our patient had CPAM, which was symptomatic till the late 
neonatal period and ultimately proved fatal without receiving 
definitive management for various reasons. Respiratory distress is 
the commonest presentation of symptomatic CPAM in the neonatal 
period as in our patient. 

CPAM is classified into five categories as per Stocker’s classification. 
This classification is based upon the size and epithelial lining of the 
cyst and is denoted as type 0 to type 4.3 Type 1 is most common 
among all subtypes and consists of cysts that measure from 0.5 
to 10.0 cm and are mostly limited to one lobe. Radiographically, 
it consists of one or more large air- or air / fluid-filled cysts in 
an expanded lobe that compresses the other lobes and shifts the 
mediastinum flattening the diaphragm.2,3 The prognosis for type 1 
lesions is excellent but poor for types 2 and 3. 

The diagnosis of CPAM can be suspected on clinical examination 
and chest X-ray, but a CT chest is required to differentiate from 
others. Though antenatal ultrasonography can identify CPAM 
lesions5 who are asymptomatic at birth, an antenatal scan wasn’t 
performed in our case due to the unavailability of facilities in 
a rural setting. The differential diagnosis is all conditions that 
appear as hyperlucency on chest radiographs like pneumothorax, 
congenital lobar emphysema, bronchogenic cyst, pulmonary 
agenesis, foreign body aspiration, endobronchial tumor, 
congenital diaphragmatic hernia (CDH) etc.1,6 The differentiation 
at times may be difficult if only clinical and x-ray findings are used 
and are easily confused for pneumothorax resulting incorrect ICD 
insertion on an emergency basis as in our case and other case 
reports.7,10 This not only results in worsening of respiratory distress 
but may also lead to increased rates of complications such as 
pneumothorax, hydropneumothorax, subcutaneous emphysema, 
infections and delayed diagnosis.7,9,10 

The definitive treatment of CPAM is surgical excision due to the risk 
of malignant transformation and recurrent pulmonary infection. 
Asymptomatic CPAM can be observed with serial imaging. Early 
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surgery between three to six months of age is technically easier and 
has the benefit of reduced infection risk and decreased need for 
respiratory support and allows more time for compensatory lung 
growth.9 Due to the rural setting, we faced difficulty transferring 
sick neonates to higher centers (16 - 20 hours via ambulance) 
where surgery was possible, and this contributed to the fatal 
outcome. 

Conclusions
CPAM is a rare congenital disorder presenting with progressive 
respiratory distress in the neonatal period. Paediatricians should 
think about alternative diagnoses if no improvement of the distress 
and non-expansion of the lung is seen even after ICD placement. 
One shouldn’t hesitate to ask for a CT chest to diagnose other 
causes, such as CPAM or congenital lobar emphysema. Timely 
diagnosis will prevent unwarranted procedures and delayed 
diagnosis, and allow a prompt referral to facilities with thoracic 
surgery.
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