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ABSTRACT 
Background: Background: Congenital cystic adenomatoid malformation (CCAM), also referred to as congenital 
pulmonary airway malformation (CPAM), is a rare developmental anomaly of the lung arising from abnormal 
proliferation of terminal bronchioles with suppression of alveolar growth. It is most commonly diagnosed antenatally or 
in the neonatal period, and carries variable prognosis depending on lesion size, type, and the presence of associated 
anomalies. 
Case Presentation: A 19-year-old primigravida at 19 weeks of gestation was referred to our institute. Antenatal 
ultrasonography at 18 weeks revealed a hyperechoic mass in the lower half of the left lung with poorly defined tiny cysts 
and rightward cardiac displacement, findings strongly suggestive of CCAM. All other fetal organ systems appeared 
sonographically normal. She subsequently delivered a stillborn fetus. Autopsy demonstrated an enlarged, grey-white, 
spongy lower lobe of the left lung with microcysts measuring less than 1 mm on cut section, and mild rightward 
displacement of the heart. The right lung and all other organs were grossly normal. Microscopy showed multiple small 
cysts lined by flattened to cuboidal epithelium, with no cartilage or mucoid material, consistent with a diagnosis of 
CCAM Stocker Type III. 
Conclusion: CCAM Type III, though uncommon, should be actively considered when antenatal ultrasonography 
demonstrates a hyperechoic pulmonary mass with a predominantly solid or microcystic appearance. Autopsy with 
histopathological examination remains essential for definitive subtype classification and prognostic counselling of the 
family. 
Keywords: Congenital cystic adenomatoid malformation; CCAM Stocker Type III; congenital pulmonary airway 
malformation; fetal lung anomaly; antenatal ultrasonography; stillbirth; autopsy. 
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INTRODUCTION 
Congenital cystic adenomatoid malformation (CCAM) of 
the lung is a rare developmental anomaly that results from 
abnormal proliferation of terminal bronchioles during the 
early weeks of fetal organogenesis, with a reported 
incidence of approximately 1 in 25,000 to 35,000 live 
births.1,2 The condition has also come to be known as 
congenital pulmonary airway malformation (CPAM) in 
more recent classification frameworks, reflecting a broader 
understanding of the embryological origins of different 
subtypes.3 Irrespective of nomenclature, the common 
pathological thread is a hamartomatous overgrowth of 
lung tissue that replaces normal pulmonary parenchyma, 
with clinical consequences ranging from perinatal death at 
one extreme to incidental radiological discovery in 
asymptomatic adults at the other.1,4 

The malformation is thought to arise between the sixth and 
seventh weeks of fetal development, when a segment of 

the developing bronchial tree undergoes localized 
developmental arrest or aberrant proliferation.2,5 Several 
theories have been proposed for its pathogenesis, 
including overgrowth of mesenchymal elements with 
suppression of alveolar differentiation, mutation or 
deletion of thyroid transcription factor-1 (TTF-1) leading 
to disordered bronchial branching, and focal 
hamartomatous transformation of developing 
bronchioles.5,6 Antenatal ultrasonography typically 
demonstrates the lesion in the second trimester as a 
hyperechoic pulmonary mass, with or without identifiable 
cysts, often accompanied by mediastinal shift.1,2 

Stocker's original three-type classification, subsequently 
expanded to five types (0–IV), remains widely used in 
clinical and pathological practice.3,7 Type III, the subtype 
encountered in the present case, is the least common of the 
original three categories, accounting for approximately 5–
10% of all CCAM cases.3,7 It is characterized by bulky, 
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predominantly solid lesions with evenly distributed 
microcysts and carries a poorer prognosis compared with 
Types I and II, largely due to its propensity for lobar or 
whole-lung involvement and associated compression of 
mediastinal structures.3,4 We report here a prenatally 
diagnosed case of CCAM Type III presenting as a 
stillbirth, with gross and microscopic autopsy findings 
consistent with this subtype. 

Case details: 
A 19-year-old primigravida at 19 weeks of gestation was 
referred to our institute. Antenatal ultrasonography 
performed at 18 weeks of gestation had revealed fetal 
cardiac displacement toward the right, attributed to an 
enlarged, hyperechoic left lung in the lower half, with 
poorly defined tiny cysts — a sonographic appearance 
strongly consistent with congenital cystic adenomatoid 
malformation.1,2 All other organ systems appeared normal 
on the antenatal scan. The patient subsequently delivered a 
stillborn fetus. 

Autopsy was performed on the stillborn fetus. On external 
examination, the fetus appeared normally externally. 
Internal dissection revealed all organs in situ. The most 

striking finding was in the thoracic cavity: the left lung 
was enlarged and displaced the heart mildly toward the 
right side. The lower lobe of the left lung was particularly 
affected — it was enlarged, grey-white and spongy in 
consistency, and on cut section demonstrated multiple 
microcysts measuring less than 1 mm in diameter (Figure 
1, Figure 2). The right lung was grossly unremarkable. All 
other organs — including the heart, kidneys, and 
gastrointestinal tract — appeared normal. 

Microscopic examination of hematoxylin and eosin-
stained sections from the affected lobe showed multiple 
small cystic spaces lined by flattened to cuboidal 
epithelium (Figure 3, Figure 4). No cartilaginous elements 
were identified, and there was no mucoid material within 
the cyst walls or stroma — findings that effectively 
excluded Types I and II CCAM, where cartilage may be 
present, and helped narrow the diagnosis to Type III.3,7 
The overall histomorphology, combined with the 
predominantly solid gross appearance and the microcystic 
pattern, was consistent with a diagnosis of CCAM 
Stocker Type III. 

Figures 

 
Figure 1: Gross photograph showing the enlarged lower lobe of the left lung with grey-white, spongy cut surface. 

 
Figure 2: Cut section of the lower lobe of the left lung showing multiple tiny microcysts measuring less than 1 mm. 
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Figure 3: Photomicrograph (H&E, low power) showing multiple small cystic spaces within distorted lung parenchyma. 

 
Figure 4: Photomicrograph (H&E, high power) showing cysts lined by flattened to cuboidal epithelium, without 

cartilage or mucoid material. 

DISCUSSION 
CCAM is a condition that most obstetricians and 
pathologists will encounter infrequently, yet it demands 
careful attention when it does arise because the clinical 
trajectory is genuinely unpredictable. At one end of the 
spectrum are small lesions that regress spontaneously by 
the third trimester and are never symptomatic postnatally. 
At the other are large lesions that produce mediastinal 
shift, cardiac compression, hydrops fetalis, and ultimately 
perinatal death.1,4 The case presented here falls into the 
latter category: a Type III lesion large enough to displace 
the fetal heart and cause stillbirth, detected at 18 weeks of 
gestation on a single antenatal scan. 

The antenatal sonographic findings in this case were 
characteristic of the microcystic type of CCAM. Stocker 
Type III lesions appear as predominantly solid or 
uniformly hyperechoic masses on ultrasound, because the 

individual microcysts are too small to be resolved as 
discrete fluid-filled structures.1,2,7 This can make 
differentiation from bronchopulmonary sequestration 
(BPS) sonographically challenging; however, unlike BPS, 
CCAM derives its blood supply from the pulmonary 
circulation rather than a systemic artery, and Doppler 
interrogation can help in equivocal cases.4,8 In the present 
case, the hyperechoic mass with poorly defined microcysts 
in the lower lobe of the left lung, together with rightward 
cardiac displacement, was sufficient to raise clinical 
suspicion, and the pathological findings at autopsy 
confirmed the diagnosis definitively. 

Pathologically, the hallmark of Type III CCAM is the 
presence of multiple small cysts lined by cuboidal or 
flattened epithelium resembling late fetal lung, without the 
larger cysts seen in Types I and II, and critically, without 
cartilage.3,7 The absence of cartilage in the current case 
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was an important negative finding that supported the Type 
III classification. Similarly, the absence of mucoid 
material and the uniform microcystic architecture without 
solid areas of skeletal muscle distinguished this from 
pleuropulmonary blastoma, a malignant lesion that can 
share some gross features with CCAM.3,9 

The pathogenesis of CCAM is not fully resolved, but the 
most widely cited mechanism involves developmental 
arrest of a segment of the bronchial tree during the sixth to 
seventh week of fetal life, resulting in hamartomatous 
proliferation of terminal bronchiolar structures at the 
expense of normal alveolar development.2,5 Thyroid 
transcription factor-1 (TTF-1), a nuclear protein critical 
for normal lung morphogenesis, has been implicated in 
some cases through mutation or deletion, though this was 
not assessed in the present case.6 There are two widely 
used classification systems: Stocker's classification based 
on histological features and cyst dimensions, and Adzick's 
system based on prenatal sonographic appearance, which 
divides lesions into macrocystic (cysts ≥5 mm) and 
microcystic (cysts <5 mm) groups.7,8 The present case 
belongs to the microcystic group under both systems. 

Prognosis in CCAM is determined by several interacting 
variables. Lesion size, measured as the CCAM volume 
ratio (CVR) or CPAM volume ratio on prenatal 
ultrasound, is the most commonly used prognostic tool; a 
CVR greater than 1.6 is associated with a significantly 
higher risk of hydrops and adverse perinatal outcome.1,4 
Type III lesions in particular carry a poor prognosis 
because of their large size, tendency to involve an entire 
lobe, and the associated hemodynamic compromise from 
mediastinal displacement.3,7 When other structural 
anomalies are identified concurrently, karyotyping is 
recommended, as chromosomal abnormalities have been 
reported in association with CCAM, particularly with 
Type II lesions.4,8 In the present case, no other structural 
anomalies were identified, and karyotyping was not 
performed. 

CONCLUSION 
CCAM Type III is a rare but serious fetal pulmonary 
malformation that may present as a predominantly solid 
hyperechoic mass on antenatal ultrasonography in the 
second trimester. The hallmark histopathological features 
— multiple microcysts lined by flattened to cuboidal 
epithelium, without cartilage or mucoid material — 
distinguish it from other CCAM subtypes and from other 
lung lesions. In the absence of early intervention options, 
cases presenting with significant mediastinal shift carry a 
guarded prognosis, as illustrated here by perinatal loss. 
Autopsy with detailed histopathological examination 
remains indispensable for subtype classification, 
understanding the extent and nature of pulmonary 
involvement, and providing accurate information to the 
family regarding recurrence risk and future pregnancies. 
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