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INTRODUCTION

Congenital cystic lesions of the lung are rare. The most 
common among them is congenital cystic adenomatoid 
malformation (CCAM), also known as congenital pulmonary 
airway malformation. It was first described as a separate 
entity in 1949 by Ch’in and Tang.[1] The reported incidence of 
CCAM ranges from 1 in 11,000 to 1 in 35,000 live births, with 
a higher incidence in the mid‑trimester due to spontaneous 
resolution.[2,3] Patients usually present in the neonatal period 
or early childhood with respiratory distress, recurrent chest 
infection, hemoptysis, or failure to thrive.[4,5] Here, we present 
three cases of this rare lesion occurring in the 1st year of life.

CASE REPORTS

Case 1
A 1‑month‑old male baby presented with severe 
respiratory distress since birth. He had to be supplemented 
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with oxygen round the clock. On examination, grunting 
and tachypnea were present. Chest X‑ray showed 
right‑sided pneumothorax. Computed tomography (CT) 
scan of the chest was performed, and it showed large 
multicystic lesion in right lower lobe with mediastinal 
shift. He underwent lobectomy. Intraoperative finding 
revealed that the lesion had a communication with 
tracheobronchial tree. Immediate postoperative period 
was uneventful. Macroscopically, it was a wedge‑shaped 
tissue measuring 8 cm × 5 cm × 4 cm. Outer surface was 
smooth and congested. Cut surface was multicystic in 
appearance with the presence of three to four cysts, 
largest one measuring 4 cm in diameter. The specimen was 
processed for histopathological examination, and under 
microscope, the sections showed interconnecting cystic 
spaces lined by partly ciliated pseudostratified columnar 
epithelium partly by flattened cuboidal epithelium and 
they were separated by fibromuscular septa. Cartilage was 
not seen [Figure 1]. Hence, the diagnosis of CCAM of the 
lung (Stocker Type 1) was given. Further postoperative 
period was uneventful.
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Case  Repor t

Congenital cystic adenomatoid malformations (CCAMs) are rare congenital, developmental, nonhereditary, hamartomatous pulmonary 
airway malformations. Etiology is unknown. It is a rare disease with an incidence of 1 in 11,000 to 1 in 35,000. It is a disease of infancy 
with most of the cases diagnosed within the first 2 years of life. We report cases of three infants with CCAM (Stocker Type II and I) with 
brief review of literature.
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Case 2
A five‑month‑old male baby presented with respiratory 
distress in the emergency. He had significant history of 
recurrent chest infection since birth. He was then shifted 
to the pediatric intensive care unit and supplemented with 
oxygen. He underwent chest X‑ray which showed cystic 
areas in both lung field. CT scan of the chest revealed 
bilateral multicystic lesions involving posterior lobe of 
the left lung and middle lobe of the right lung. Left‑sided 
lobectomy was done initially as cystic lesion on that side 
was larger in size. Postoperatively, the patient was kept in 
elective ventilation for 1 day and was advised respiratory 
physiotherapy. Antibiotics were given and nebulization 
with bronchodilator was advised as and when required 
basis. He was put on close follow‑up to see frequency of 
further respiratory problems and to take decision regarding 
the necessity and timing of opposite‑sided lobectomy. Gross 
appearance of the resected lobe was brownish black with 
solid and cystic component measuring 4 cm × 3.5 cm × 3 cm. 
Cut surface revealed multiple small cysts, largest one 
measuring 1  cm in diameter. Microscopically, relatively 
uniform intercommunicating cysts lined by ciliated cuboidal 
epithelium, resembling bronchiole were seen  [Figure  2]. 
The diagnosis of CCAM of the lung (Stocker Type 2) was 
confirmed.

Case 3
An eight‑month‑old female baby presented with intermittent 
fever and respiratory distress. She had moderate growth 
failure. On examination, tachypnea was present and 
breath sound was diminished in left lower lung field. 
She underwent chest X‑ray which showed left‑sided 
pneumothorax. CT scan of the chest revealed irregular 
cystic lesions involving lateral segment of the lower lobe 
of left lung. Left‑sided lobectomy was done. Postoperative 
period was uneventful and the patient was discharged after 
5 days of postoperative hospital stay. Gross appearance of 
the resected lobe was irregular grayish‑black measuring 
7 cm × 5.5 cm × 3 cm. Cut surface shows 4‑5 large cysts, 
largest one measuring 4  cm in maximum dimension. 
Microscopically, variable‑sized intercommunicating cysts 
lined by partly cuboidal epithelium and partly ciliated 
pseudostratified columnar epithelium partly by flattened 
cuboidal epithelium were seen [Figure 3]. The diagnosis of 
CCAM of the lung (Stocker Type 1) was confirmed.

DISCUSSION

CCAM is an uncommon congenital malformation of 
the lung which presents usually in early childhood. The 
exact cause of CCAM is unknown. With advances in 
ultrasonography, this abnormality may be diagnosed 
in fetal life. A  common association is the presence of 
polyhydramnios in mother within 23rd week of gestation. 

Up to one‑third of antenatally diagnosed cystic lesion 
resolves before birth.[6‑9] Stocker published a classification 

Figure 1: Histopathological examination in the first case revealed cystic spaces 
lined by partly ciliated pseudostratified columnar epithelium partly by flattened 
cuboidal epithelium (H and E, ×400)

Figure 2: Histopathological examination in the second case revealed that cysts 
were lined by ciliated cuboidal epithelium, resembling bronchiole (H and E, ×400)

Figure 3: Histopathological examination in the third case revealed that the cysts 
were lined by ciliated pseudostratified columnar epithelium (H and E, ×400)
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of CCAM which later revised by Stocker in 2002 and this 
is currently the most acceptable classification used for 
diagnosis and treatment planning  [Table  1].[10] CCAM is 
caused by consequence of embryogenic insults before the 
35th  day of gestation and abnormal development occurs 
in terminal bronchiolar structure. Bronchography studies 
and serial microscopic examination showed that bronchial 
atresia is the primary defect leading to the development 
of CCAM. The morphology of the lesion, i.e., the type of 
malformation, is determined by the extent of dysplastic lung 
growth beyond the atretic segment. Modern pathological 
studies have suggested that CCAM may arise from failed 
interaction between mesenchyme and epithelium during 
development and a lack of maturation. This observation 
was confirmed by immunohistological studies. Thus, 
the discordance between vascularity and proliferation in 
CCAM may represent an arrest in vascular development 
and a loss of synchrony between stroma and epithelium. It 
was suggested that in the developing lung, the interaction 
between epithelial cells and interstitial cells is crucial to 
normal lung development. The imbalance between cell 
proliferation and programmed cell death or apoptosis has 
been demonstrated in CCAM. Investigation of other factors 
that downregulate apoptosis or upregulate proliferation 
in CCAM may further illuminate the pathogenesis of 
this entity.[11,12] Clinical presentations of CCAM are in the 
neonatal period respiratory distress  (80%) secondary to 
mass effect and pulmonary compression or hypoplasia and 
in severe case due to air trapping. Beyond neonatal period, 
CCAM presents with recurrent or persistent pneumonia, 
pneumothorax, and rarely hemopneumothorax.[13,14] 
Diagnosis of CCAM is accomplished by imaging studies, 
but only histopathology is confirmatory. Chest X‑ray may 
show a mass containing air‑filled cysts. Sometimes, a large 
cyst in a small baby may be misdiagnosed pneumothorax. 
CT scan provides a more detailed anatomy. The typical 
appearance is of multilocular cystic lesions with thin 
walls surrounded by normal lung parenchyma. The 
presence of superimposed infection with the lesion may 
complicate the appearance. Chest radiographs can suggest 
a localized patchy density, namely a cystic mass; however, 
multi‑dimension CT best demonstrates the cystic and solid 
components while ruling out bronchiectasis or a major 
bronchial obstruction.[15,16] Differentiating Type  3 CCAM 

from intrathoracic bronchopulmonary sequestration (BPS) 
may be challenging. Both Type  3 CCAM and BPS are 
solid‑appearing echogenic masses with well‑defined 
borders. They are primarily distinguished through 
their blood supply, with BPS having direct systemic 
vascularization off the aorta. However, differentiation 
may be difficult, especially if the vascular connections 
cannot be visualized. Other diagnoses such as congenital 
diaphragmatic hernia (CDH), congenital lobar emphysema, 
and bronchogenic cyst should be considered. In CDH, 
the lung mass is intestine, which may appear cystic and 
thus mimic CCAM and/or BPS. The presence of peristalsis 
suggests CDH. The stomach may also be intrathoracic, 
in which case it may fill and empty. The absence of an 
intra‑abdominal stomach bubble also suggests CDH. 
Depending on the size of the CDH, the herniated organs may 
move from intrathoracic to intra‑abdominal. CDH and both 
CCAM and BPS have also been reported in the same patient, 
further complicating the diagnosis.[17] Mediastinal masses 
such as cystic hygroma and teratoma must be considered 
in the differential. Teratoma tends to be more vascular and 
may create more ultrasound shadowing. A bronchogenic 
cyst is usually isolated and originates from the upper 
airway, with which a direct connection can sometimes be 
visualized. However, if the cyst is more removed from the 
airway, differentiating it from a macrocystic CCAM may 
be difficult. Extralobar sequestration (ELS) and intralobular 
sequestration cannot usually be distinguished, but a pleural 
effusion would suggest the former. Intra‑abdominal ELS 
are usually located on the left and must be distinguished 
from adrenal and renal lesions such as neuroblastoma and 
mesoblastic nephroma. Another diagnosis to consider is 
enteric duplication cysts, which are also more common but 
have a more cystic appearance. Magnetic resonance imaging 
may be useful in distinguishing these lesions; however, the 
technique has not been studied extensively.[18]

Surgical management of CCAM and BPS involves 
lobectomy or nonanatomical segmentectomy. Timing of 
surgery is important. Early surgery may be associated with 
adequate growth and expansion of the remaining lung to 
restore the total lung volume and satisfactory pulmonary 
function test. Most of the studies opined in favor of surgery 
in between 6 and 12 months of age.[19] Calvert and Lakhoo 

Table 1: Stocker’s classification of congenital cystic adenomatoid malformation of lung

Stocker type Incidence (%) Origin Features

I 50-70 Bronchi/bronchiole Single or multiple large cysts  (3-10 cm), confined to one lobe and filled 
with air or fluid. Associated congenital anomalies up to 11%

II 10-15 Bronchiole Consist of multiple evenly distributed, medium‑sized cysts  (0.5-2.0 cm) that 
resemble terminal bronchioles. Associated with a higher incidence  (50%) of 
other congenital anomalies

III 5-10 Bronchiolar/alveolar Large bulky lesions with evenly distributed small cysts. May be limited to 
one lobe or entire lung

O 1-3 Tracheobronchial Solid appearance with small and firm lungs
IV 2-8 Distal acinar Large cysts up to 10 cm
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suggested resection between 3 and 6 months of age of all 
CCAMs diagnosed prenatally to avoid infection risk which 
is much more common if resected after 6 months.[20]
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