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Sudden neonatal death

from congenital cystic adenomatoid
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Abstract We report a case of congenital cystic adenoma-
toid malformation (CCAM) of the lungs resulting in sud-
den death immediately after birth. The case is extremely
unusual because of the diffuse bilateral involvement. The
extensive involvement of both lungs could explain the
abrupt onset of the symptoms and the ineffectiveness of
resuscitation attempts. The presence of cartilage as a part
of the malformation adds interest to the case, since it is
seldom found in this malformation and to the best of
our knowledge has been reported only exceptionally in a
type Il CCAM.
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Introduction

Congenital cystic adenomatoid malformation (CCAM) is
a distinct although unusual form of cystic disease of the
lungs. Its recognition as a clinical entity was made by
Ch'In and Tang in 1949 [1] and the microscopic criteria
for diagnosis were defined by Kwittken and Reiner [2].
CCAM usualy manifestsitself in newborns as respiratory
distress or in young children with a history of recurrent
respiratory infections [3]. It is most commonly restricted
to one lobe [4], but in some cases more than one lobe is
involved [3, 5]. Nevertheless, bilateral disease is ex-
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malformation

tremely uncommon [3, 6]. The presence of cartilage as a
component of the lesion has rarely been reported in the
type Il variety of the classification proposed by Stocker et
a. [7]. This, in combination with the bilateral involve-
ment and the abrupt presentation immediately after birth,
makes this case a highly unusual variant of CCAM.

Fig.1 Low-power view of the lesion showing ahigh content of ma-

ture cartilage along with small epithelial cysts. It isevident the dis-
tribution of the lesion affecting the periphery of the lung (HE x 25)
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Fig.2 Closer view of acyst in which the ciliated respiratory epi-
thelium is clearly demonstrated (HE x 200)

Case report

A full-term newborn male, the second pregnancy of a 37-year-old
woman, collapsed and died immediately after birth. The labour and
delivery were exempt from complications, with the fetus in longi-
tudinal lie and cephalic presentation. The fetal heart rate monitor-
ing was normal. Spontaneous membrane rupture took place 4 days
before the onset of labour and antibiotic therapy was immediately
initiated to prevent amnionitis. Polyhydramnios was not detected
throughout pregnancy and at birth the child presented a low car-
diac rate (< 100/min), weak spontaneous weeping and bluish dis-
coloration. According to the gynaecologist, the child’ s attempts to
start breathing seemed to be unsuccessful. Resuscitation attempts
were started immediately, including O, administration and as the
outcome was unfavourable, intracardiac adrenaline was given.
However the cardiac rate remained very low and after 45 min the
child was declared dead.

A complete post-mortem examination was performed. The
body weight was 2970 g, the crown-to-heel length was 50 cm and
the foot length 7 cm. External examination revealed no abnormal-
ities. Internally, the organs were in situs solitus and no fluid was
found in the pleural or abdominal cavities. Both lungs appeared to
be diffusely enlarged and the consistence was firmer than usual.
Externally, a greyish discoloration was noted with small white dots
hardly discernible on the outer surface, regularly distributed in
every lobe. The cut surface was solid and the lungs had collapsed.
The combined weight of the lungs (39 g) was slightly below nor-
mal.

The histopathology examination of both lungs revealed a dif-
fuse lesion affecting every lobe which was mainly located in the
subpleural areaand in the fibrous septa (Fig. 1). The subpleural in-
volvement was prominent, encircling both lungs as a shell and
consisted of irregular, cystic small bronchiole-like structures inter-

Fig.3 Mature cartilaginous tissue was a significant component of
the lesion and was present intermingled with the epithelial cysts
(HE x 40)

spersed between normal areas of lung tissue. The cysts were lined
by cuboidal to tall columnar ciliated epithelium (Fig.2). Mucous-
producing cells were occasionally seen in some of the many sec-
tions studied and in some places, the mucosa was thrown up into
small papillary folds. Continuity between the bronchiole-like
structures and the alveoli was easily demonstrated. Extensive foci
of mature cartilage were found intermingled with the cystic struc-
tures. This was randomly distributed, showed no definite relation-
ship with the epithelia cysts and consisted of non-bunching nests
of mature cartilaginous tissue (Fig.3). Strands of striated muscle
fibres were present in the connective tissue surrounding the cysts,
but elastic tissue was not prominent. Evidence of an inflammatory
aetiology was absent. Subpleural emphysematous dilatations of
aveoli were aso noted.

The small intestine showed multiple areas of stenosis in a
6-cm-long segment of the ileum. The proximal bowel was dilated
and the distally located tract was completely normal. Histologi-
cally, the atretic segment consisted of adipose tissue and congested
vessels (type 3 of Louw’s classification).

Gross and histological examinations of the remaining organs
were unremarkable.

Discussion

Cases of sudden death due to rare diseases are a matter of
forensic interest [8, 9, 10]. CCAM encompasses a spec-
trum of variable cystic developmental abnormalities of
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the lung. A maturation arrest at some stage of broncho-
pulmonary development is accepted as the pathogenetic
mechanism implied in its origin, but the aetiology remains
unknown. The classification usually follows that pro-
posed by Stocker et a. [7], who described three variants
depending on the size of cysts, the extent of lung involve-
ment and the histological features. Our lesion seems to fit
inatypell CCAM, but shows some peculiarities. The dis-
tribution of the lesion in the lungs is extremely uncom-
mon. Firstly, it is bilateral, affecting every lobe of both
lungs. Bilateral CCAM is rare and we have been able to
find only four additional cases [3, 7, 11, 12]. Secondly,
cysts were predominately located in the subpleural area
and followed the fibrousinterlobular septa, whichisadis-
tribution only exceptionally found. Bale [4] reported a
similar case, in which there were numerous small foci of
cartilage extending down the airways to appear in respira-
tory bronchioles and subpleural alveoli. Nevertheless, it
was restricted to the right upper lobe.

The presence of cartilage itself is also rare, with only
isolated cases reported [3, 5, 7, 11, 13, 14] and when the
type of CCAM is stated, it is always included under type .
According to Stocker’s classification, cartilage is absent in
type I, but overlap between subtypes has been recognised,
and difficulty in subclassifying a lesion into one of the
three types should not exclude the diagnosis of CCAM. On
the other hand, except for the cartilage, the histopathol ogy
characteristics of this case are consistent with Stocker’s
type Il CCAM: cysts are less than 1 cm in diameter, which
occupy a considerable area of the lung tissue and fibres of
striated muscle have been identified between cysts.

Mucous-producing cells are occasionally identified as
a part of the malformation but he nature of these cellsis
still under discussion. Metaplastic change of the bronchi-
olar epithelium has been considered as an explanation,
along with the possibility of considering them as a part of
the hamartomatous proliferation. The identification of
these cells in our case, with death occurring immediately
after birth, seems to support this latter opinion.

Sudden death of a patient is uncommon, but it should
be borne in mind that two-thirds of affected infants de-
velop respiratory distress on the first day of life [14, 15].
The unusual extension of this lesion, with bilateral in-
volvement affecting every single lobe of both lungs, could
well explain the inability of the newborn to correctly ex-
pand the lungs and initiate spontaneous breathing. Bilat-
eral pneumothorax could be an alternative explanation,
but is difficult to demonstrate during autopsy on a new-
born baby without reason to suspect its presence and it is
unlikely, given the small size of the cysts.

The association of small bowel atresia has been previ-
ously reported [3, 7] and seems to be higher than ex-
pected, suggesting a common agetiopathogenic factor.

In summary, we report an unusual variation of CCAM
with pathological peculiarities, which render its classifica-
tion into one of the three recognised types difficult. Clini-
cal presentation with sudden death is also exceptional and
might be related to the wide extent of the disease. Foren-
sic interest rests not only in the unusual presentation but
also in excluding a medical malpractice during pregnancy
and labour.
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