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Mixed Form of Congenital Cystic Adenomatoid
Malformation and Extralobar Bronchopulmonary
Sequestration : A Case Report®

Wan Tae Kim, M.D., Mi Young Kim, M.D., Hyun Ja Shin, M.D.

Bronchopulmonary sequestration(BPS) and congenital cystic adenomatoid malfor-
mation (CCAM) are rare, but both should be included in the differential diagnosis of
fetal lung mass. We experienced a mixed form of Stocker type-111 CCAM and extralo-
bar BPS, and present this case, together with a review of the related literature.
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Congenital cystic adenomatoid malformation (CCAM)
is a cystic, intraparenchymal lung mass in which histo-
logical examination reveals abnormal proliferation of
bronchiolar like air spaces and a lack of normal alveoli.
These lesions usually communicate with the tracheo-
bronchial tree and derive their blood supply from the
pulmonary circulation. In contrast, bronchopulmonary
sequestration (BPS) is an immature, nonfunctional lung
tissue that does not communicate with the tracheobron-
chial tree and has a separate anomalous systemic blood
supply (2).

In Korea, CCAM and BPS have occasionally been re-
ported, but the mixed form of CCAM and BPS has not
been described. We report a case of the mixed form of
Stocker type-I111 CCAM and extralobar BPS, describing
the antenatal US and MR findings.

Case Report

A 35-year-old woman (gravida 1 : para 0) was referred
at 24 weeks’ gestation after prenatal US performed at
local clinics demonstrated pleural effusion. At our hospi-
tal, prenatal US revealed a huge, echogenic mass with
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multiple variable sized cysts that occupied virtually all
the left lower chest area (Fig. 1A). Both lungs were hy-
poplastic and the mediastinum was markedly displaced
by the mass (Fig. 1B).

Color Doppler imaging revealed no systemic vessels,
but coronal T2 weighted MR imaging demonstrated
transdiaphragmatic anomalous systemic arterial supply
to the lesion (Fig. 1C).

At 25 weeks' gestation, the pregnancy was terminated;
the fetus was male, and weighed 900gm.

A gross specimen obtained at autopsy showed a col-
lapsed left lung, with a solid mass. The adjacent left di-
aphragm was supplied by an anomalous branch of the
abdominal aorta. Histopathologically, the lesion demon-
strated the classic features of Stocker type-111 CCAM in
extralobar BPS (Fig. 1D).

Discussion

Congenital cystic adenomatoid malformation is a rare
benign pulmonary cystic disease. These lesions usually
communicate with the tracheobronchial tree and derive
their blood supply from the pulmonary circulation. In
contrast, bronchopulmonary sequestration does not
communicate with the tracheobronchial tree but has a
separate, anomalous systemic blood supply.

CCAM has been associated with fetal hydrops and
maternal polyhydramnios secondary to mass effect, as
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well as compression of the fetal mediastinum and heart
(3), and in some cases of CCAM and many of extralobar
pulmonary sequestration, shrinkage has been noted. It
is therefore important to differentiate these lesions (4).
Adzick et al. (1) reported that approximately 15% of C-
CAM lesions decreased in size during gestation, and that
in most cases of extralobar pulmonary sequestration
there was dramatic shrinkage.

Sonographically, pulmonary sequestration appears as
a well-circumscribed, uniformly echogenic mass in the
fetal thorax, though, detection by color Doppler ultra-
sonography of a systemic artery linking the aorta and

the fetal lung lesion is a pathognomonic feature of fetal
extralobar pulmonary sequestration (2). On occasion,
color Doppler ultrasonography fails to show the feeding
systemic artery in the fetus, and echogenic microcystic
CCAM and extralobar BPS can have an identical prena-
tal sonographic appearance (1). In our case, prenatal col-
or Doppler sonography fail to demonstrate systemic ar-
terial supply from the aorta, but coronal T2-weighted
spin echo imaging clearly showed arterial supply to the
mass.

Prenatal diagnosis of a mixed form of CCAM and BPS
lesions is very difficult, though detection by color Dop-

Fig. 1. A. Transverse sonogram of fetal chest shows a huge echogenic mass with multiple variable sized cyst (white arrows) that oc-
cupied the left lower chest. Left lung parenchyma is markedly collapsed and large amount pleural effusion is visible.

B. Transverse sonogram obtained caudal to 1a shows hypoplastic both lung and severely displaced mediastinum by the mass.

C. T2-weighted coronal spin echo MR image shows direct transdiaphragmatic anomalous systemic arterial supply to the lesion
(white arrows) and intermediate signal intensity mass above the left diaphragm (black arrows).

D. Photomicrography of the resected mass.

This lesion show classic feature of type-111 congenital cystic adenomatoid malformation including dilated, bronchiloarlike airspaces

(H &E stain, x 40).
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pler ultrasonography of systemic arterial blood supply
from the aorta to the mass is a diagnostic indicator of e-
chogenic fetal BPS (2). The mixed form of CCAM and
BPS should be included in the differential diagnosis of
fetal lung mass, and a careful search for systemic arteri-
al vessels should be undertaken, especially when the
mass is located contiguous to the diaphragm (5). Other
differential diagnoses of fetal lung mass include bron-
chogenic cyst, congenital bronchial atresia and neuroen-
teric cyst (3).

For further characterization of a chest mass, MR imag-
ing may be helpful. Hubbard et al. (6) reported that for
the diagnosis of a fetal chest mass prenatal MR imaging
is more accurate than prenatal US, and also provides ad-
ditional valuable information such as the location of
masses relative to the lobar anatomy of the lung. On MR
images, BPS lesions show a well-defined homogenous
high signal intensity mass, while CCAM lesions demon-
strate a higher signal intensity than remaining normal
lung, manifesting as either multiple large cysts with dis-
crete walls or as more solid lesions with a few small
cysts.

Both CCAM and BPS are thought to arise early in de-
velopment, and their occurrence in the same patient re-
flects their similar embryological origins. Theoretically,
an aberrant lung bud in the presence of abnormal mes-
enchyme might be caused by a combination of CCAM
and BPS (5).

Primarily on the basis of cyst size, Stocker etal. de-
fined three types of congenital cystic adenomatoid mal-
formation: macrocystic, medium-sized cystic, and solid
(7). Pathologically, a mixed form of CCAM and BPS
showed the histological features of type-Il or type-Ill C-

CAM (5, 8). In our case, type-l11 was histopathologically
confirmed.

Prenatal sonography is assuming an increasingly im-
portant role in the detection of fetal lung mass and differ-
ential diagnosis, and prenatal MR imaging also provides
additional valuable information for the diagnosis of fetal
chest mass. When a well-circumscribed echogenic fetal
lung mass is revealed by prenatal sonography, CCAM,
BPS and the mixed form of CCAM and BPS must be in-
cluded in the differential diagnosis.
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