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Abstract

Congenital pulmonary adenomatoid malformation (CPAM) is a congenital
lung malformation that is distinguished by abnormal airway patterning dur-
ing branching morphogenesis. It may lead to significant morbidity and mor-
tality in infants due to complications such as pulmonary infections, lung hy-
poplasia, respiratory distress, and fetal hydrops. The diagnosis is usually pre-
natal thanks to morphological ultrasound; in postnatal, the anomaly may re-
main asymptomatic or show respiratory signs or complications. The postnat-
al diagnosis is based on computed tomography. In this article, we report a
case of congenital pulmonary adenomatoid malformation in a 7-month-old
patient who presented respiratory distress that is due to voluminous infected
pleural effusion. The diagnosis of CPAM was suspected at the initial CT and
confirmed at the control CT that was realized after treatment of the infection.
The therapeutic management of CPAM is depending on the severity of com-
plications and its evolution.
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1. Introduction

Congenital pulmonary adenomatoid malformation (CPAM) is defined as a con-
genital disorder of lung parenchyma that results from an abnormal branching of
immature lung bronchioles. It can be diagnosed in the fetus or in postnatal pe-
riod thanks to different imaging means.

It represents 30% to 40% of all congenital lung diseases in foetuses, account-
ing as the most common diagnosed lung malformation in prenatal [1].

The malformation is also the most common cause of respiratory distress in

the neonatal period, and exposes to complications of varying severity that may
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be life-threatening.

The treatment and the prognosis for CPAM depend on the size of the lesion,
the presence of complications or other associated anomalies.

We report a case of unusual manifestation of CPAM in a 7-month infant, and
highlight the role of computed tomography for postnatal diagnosis of this mal-

formation.

2. Observation

A 7-month male infant with not tracked pregnancy history and no known his-
tory of any disease, he was brought to the emergency for acute dyspnea.

Clinical examination found respiratory distress, generalized hypotonia, and
fever at 39°C.

Resuscitative measures were taken and explorations were launched. Blood la-
boratory tests showed leukocytosis at 20,000/ml and elevated C-Reactive Protein
at 93 mg/L.

The thoracic X-Ray showed opaque right hemithorax, CT scan was required
for better characterization, which objectified an abundant right pleural effusion
with air-fluid level and millimetric air bubbles coming out of the collapsed lung,

suspecting a broken congenital pulmonary airway malformation (Figure 1); the

Figure 1. Thoracic contrast CT in axial (a, b) and coronal (c) sections, showing an im-
portant right pleural effusion (asterisk) with air-fluid level (arrow head); the right lung
parenchyma is collapsed (thick arrow) with adjacent air bubbles (thin arrow), raising the
hypothesis of a broken congenital pulmonary airway malformation.
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first malformations evoked were congenital pulmonary adenomatoid malforma-
tion and bronchopulmonary sequestration.

Pleural fluid was drained twice with a positive bacteriological examination;
the infant was treated with antibiotics that led to satisfactory clinical and biolog-
ical evolution.

Control CT scan (Figure 2) showed the disappearance of pleural effusion and
demonstrated a right lung lesion which measuring 21 x 15 x 18 mm, and is
made of contiguous microcysts with liquid and aerial content, without other
notable abnormality especially no systemic arterial branch; that confirmed the
diagnosis of congenital pulmonary adenomatoid cystic malformation.

The therapeutic decision taken after a multidisciplinary staff consisted of a
therapeutic abstention and a close follow-up of the infant, since the small size
of the lesion, the favorable evolution of symptoms, and the absence of recidi-

vism.

3. Discussion

Congenital pulmonary adenomatoid malformation (CPAM) is a rare condition

4l

Figure 2. Control thoracic CT without contrast done 1 month after the end of the antibi-

otic treatment. (a) and (b): mediastinal window in axial (a) and coronal (b) sections,
showing the total disappearance of pleural effusion. (c) and (d): images using lung
window settings demonstrates a lesion in the mediobasal segment of the right lung,
which is made of contiguous microcysts with liquid and aerial content, the lesion
measures 21 x 15 x 18 mm. Absence of systemic arterial branch or other notable ab-
normality. The lesion found is compatible with congenital pulmonary adenomatoid cys-
tic malformation.
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with a documented incidence ranging from 1 in 11,000 to 35,000 live births, with
a male predominance. 85% to 95% of cases are unilobar, it is defined as a het-
erogeneous group of cystic and non-cystic lung lesions resulting from early air-
way maldevelopment [2].

Congenital pulmonary airway malformations previously called congenital cys-
tic adenomatoid malformations (CCAM), this term was inaccurate and needed
to be changed because not all types of malformations are cystic, only one is ade-
nomatoid and all of them have anatomic and microscopic features of pulmonary
airways.

Stocker proposed the new name in 2002 and expanded his three types classifi-
cation to five types: type 0 consists of acinar dysgenesis or dysplasia, type 1
represents large cysts, type 2 corresponds to numerous small cysts less than 1
mm, type 3 represents microcystic lesions, and type 4 consists of distal acinar
origin [3] [4].

The malformation is formed by abnormal branching of immature bronchi-
oles, microscopic features of CPAM include polypoid projections of the mucosa,
presence of inflammatory cells, hypertrophy of smooth muscle and elastin
within cyst walls, absence of cartilage and the presence of mucous-secreting
cells. It derives their vascularisation from normal pulmonary circulation [4].

Genes thought to contribute to the pathogenesis of CPAM includes HOXB5
and platelet-derived growth factor-B (PDGFB). These genes are of clinical im-
portance as they may lead to the development of future therapeutic strategies [5]
[6].

CPAM can have various symptoms ranging from asymptomatic course to
dyspnea, cyanosis and respiratory distress in neonates and children. Asympto-
matic malformations may remain undetected until adulthood when finding ac-
cidentally or occur as recurrent pulmonary infections.

80% of cases reported in literature presents with respiratory symptoms at
birth or during their first month of life, the most common symptom in new-
borns is respiratory distress related to lung hypoplasia [4] [7] [8].

Later presentations of CPAM in infants are rare, and include recurrent
pneumonia, pneumothorax, lung abscess, and reactive airway disease [9].

A broken malformation leading to abundant and infected pleural effusion as
reported in this article is an unusual revelation of CPAM.

Associated anomalies have been reported in literature including heart, neural
tube, renal, facial and pulmonary malformations, the most frequently found is
the mixed CPAM-bronchopulmonary sequestration “hybrid lesion” [2] [9].

CPAM might be diagnosed during prenatal ultrasound (PUS) as early as 12
weeks of gestation but are usually found at a scheduled prenatal check-up at 18 -
23 weeks [2] [10].

The typical finding is a solid hyperechoic or cystic lung mass within the tho-
racic cavity. Ultrasound in the second trimester accurately detects echogenic

pulmonary lesions, assesses lung size and degree of mediastinal shift as well as
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the presence of polyhydramnios and hydrops, it may detect a systemic arterial
supply on Doppler which is a component of bronchopulmonary sequestration in
mixed CPAM-sequestration “hybrid lesion”.
Prenatal MRI has been shown to be highly accurate in defining congenital
lung anomalies (T2SSESE is the most useful sequence); solid and/or microcystic
lesions almost higher in signal intensity than remaining lungs. It evaluates the
hypoplasia of remaining lungs, mass effect on mediastinal structures, presence of
additional anomalies and finds an associated hydrops [10] [11].
Neonatal chest radiography is usually the first investigation method per-
formed, but its sensitivity is also not very high, especially in asymptomatic pa-
tients. CPAM appears as a hyper lucent region or multiple various lesions
air-filled with thin-walled.
CT has higher sensitivity and specificity than prenatal ultrasound and neona-
tal chest radiography which makes CT the method of choice to diagnose con-
genital pulmonary malformations in newborn and child.
It is indicated when diagnostic uncertainty on plain radiograph, symptomatic
children, and pre-surgical planning. It can evaluate the extent of the lesion, pre-
cisely describe cyst size and wall thickness, the type of blood supply (systemic or
pulmonary), which not only helps to differentiate CPAM from other lesions but
also is essential prior to surgical intervention. CT is also used to diagnose com-
plications such as pneumothorax (especially if it is small and not visible on ra-
diography), and infections [10] [11].
Several differential diagnoses can be discussed:
¢ Bronchopulmonary sequestration: it affects more left lower lobes with solid-
appearing; it only becomes air-filled after infection. Mixed CPAM/sequestration
or “hybrid lesions” have more likely discrete cysts.

¢ Congenital diaphragmatic hernia: appears radiographically as multicystic and
air-containing mass, cysts often uniform in size and morphology; we find
also a paucity of abdominal bowel gas (due to herniation).

e Bronchogenic cyst: is often round, typically mediastinal or perihilar, as a
fluid-density mass.

¢ Pleuropulmonary blastoma: very rare neoplasm of young children; typically
not discovered in prenatal or neonatal periods.

e Congenital lobar overinflation: is progressive lobar overexpansion in fetus or
neonate, rarely occurs in lower lobes.

e Persistent pulmonary interstitial emphysema: may appear as a focal cyst or
regional small bubbly lesions [10] [12].

The therapeutic management of CPAM can be pharmacologic (treatment of
complications like our case), surgical or simple follow-up, depending on the se-
verity of the disease and its evolution. Surgical resection is required if CPAM is
symptomatic without improvement. The asymptomatic form has controversial
managements according to different teams, most advocate elective resection par-
ticularly with the notion of pulmonary compensation in children that avoid risks

of infection and malignant evolution [12] [13] [14].
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In our patient, the favorable evolution of symptoms, the absence of recidi-
vism, and the small size of the lesion have oriented more toward a close fol-
low-up of the child.

4. Conclusions

Congenital pulmonary adenomatoid malformations are detected more fre-
quently in the era of prenatal ultrasound.

The postnatal revelation of the malformation is variable; it is rarely as an in-
fected pleural effusion, as the case of our patient. The postnatal diagnosis is
based on computed tomography that also confirms the malformation and eli-
minates differential diagnoses.

Currently, there is no unified strategy for treatment, then, the management

decisions vary among institutions.
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