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Abstract

BiolVled Central

Background: Congenital cystic adenomatoid malformation (CCAM) of the lung is an uncommon
fetal development anomaly of the terminal respiratory structures. The large cyst type usually
occurs in stillborn infants or newborn infants with respiratory distress. Cases of CCAM have been
previously described in adulthood, more often type | with multiloculated cystic lesions.

Case presentation: We report a case of type | CCAM presenting as a single, expansive cystic
mass in the middle pulmonary lobe in a 38-year-old man, revealed by persistent cough and
haemoptysis. Computed tomographic scan showed a single cyst with air fluid level, occupying the
lateral segment of the lobe. When the type | CCAM is a single cyst, other cystic pulmonary lesions
must be excluded. The intrapulmonary localization and the absence of cartilage in the cyst wall are
conclusive findings of CCAM. The pathogenesis, management and differential diagnosis with other
lung malformations are discussed along with a review of the literature.

Conclusion: The literature data confirm that surgical resection is the treatment of choice in all
cases of CCAM and in the cases of cystic pulmonary lesions with uncertain radiological findings, in
order to perform a histological examination of the lesion and to prevent infection and the potential
neoplastic transformation.

Background

The development of the respiratory system begins at 3
weeks of gestation, and aberrations in developmental
processes may give rise to a group of structural abnormal-
ities collectively referred to as bronchopulmonary foregut
malformations. These lesions include congenital cystic
adenomatoid malformations (CCAMSs), sequestrations
and infantile lobar emphysema. All congenital malforma-

tions of the lower respiratory tract are usually diagnosed
and managed antenatally, in the newborn period, in
infancy or in childhood. In a small number of patients,
such malformations may go unrecognized in infancy,
childhood and rarely in adulthood [1,2]. In the latter
cases late complications, such as recurrent localized pneu-
monia, abscess formation, spontaneous pneumothorax,
haemoptysis, or coincidental discovery on a chest radio-
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graph may lead to the diagnosis. CCAM is a rare congeni-
tal pulmonary lesion, with a reported incidence of 1 in
25.000-35.000 pregnancies [3], involving maldevelop-
ment of terminal branches, as a consequence of abnormal
embryogenesis during the first 6-7 weeks of pregnancy
[4,5]. It comprises a heterogeneous group of cystic and
non-cystic lung lesions classified into three types by
Stocker et al. in 1977 [4] on the basis of cyst size and mac-
roscopic appearance. A late identification in adults is a
rare event and previously reported cases almost always
describe multiloculated cystic lesions.

We report a case of type I CCAM presenting as a single,
expansive cystic mass in the middle pulmonary lobe in a
38-year-old man.

Case presentation

A 38-year-old man was admitted to the Division of Sur-
gery in February 2006 because of persistent cough and
haemoptysis. Bronchoscopic examination, bronchoalveo-
lar lavage, sputum and bronchial aspirate were negative
for malignancies. Contrast-enhanced computed tomogra-
phy scan disclosed a single expansive cystic mass, 7 cm in
diameter, with air fluid level, occupying the lateral seg-
ment of the right middle lobe of the lung with compres-
sion of the medial segment and of the adjacent segments
of the lower lobe. The cystic wall showed intraluminal
projections and a sessile nodule 1 cm in diameter (Fig 1).

Figure |
Contrast — enhanced computerized tomography of the chest.
The right pulmonary lobe shows a uniloculated cyst with air
fluid level.
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The patient underwent a middle right lobectomy without
complications. The macroscopic examination of the surgi-
cal specimen revealed a 7 x 6.5 x 6 cm single cyst, sur-
rounded by haemorragic pulmonary tissue. The cavity
contained 10 cc of clear fluid. The outer surface of the cyst
was smooth and the inner surface was characterized by
small papillary protrusions. Histologically, the cystic wall
consisted of vascularized fibrous tissue lined by cuboidal
or columnar respiratory epithelium with focal gland-like
appearance (Fig 2). Rare smooth muscle bundles and elas-
tic fibers were present. Islets of cartilage were not found.
Intraluminal projections of connective tissue were
observed (Fig. 3). The adjacent pulmonary parenchyma
revealed areas of atelectasia and intra-alveolar essudate.

The diagnosis was CCAM, type I, according to the modi-
fied Stocker's classification [4].

The patient was discharged from the hospital one week
later with a completely uneventful post operative course.
Nine months after surgery the patient was free from symp-
toms.

CCAM is a relatively rare malformation of the terminal
respiratory structures, first reported by Ch'in and Tang in
1949 [6]. The lesion consists of cysts and solid airless tis-
sue, with no cartilage in the wall. It may affect partially or
entirely the pulmonary lobes [7]. Many lesions described
in the past as congenital cystic disease, bronchiolectasis,
and a variety of related entities probably were adenoma-
toid malformations [8,9].

Figure 2

Congenital cystic adenomatoid malformation. The wall of the
cyst is lined by cuboidal and pseudostratified, respiratory-like
epithelium (hematoxylin and eosin, 200%).
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Figure 3

Congenital cystic adenomatoid malformation. Intraluminal
projection of the cyst, made of fibrous connective tissue
(hematoxylin and eosin, 200%).

CCAMs have been classified, depending on the size and
number of the cysts, into three types:

1. Type I (macrocystic type) accounts for 50% to 70% of
cases, is characterized by multiple large cysts, (up to 10
cm) or a single dominate often multiloculated cyst, with a
pseudostratified ciliated columnar epithelium, resem-
bling the distal bronchial tree and proximal acinus, with

Table I: Post-natal and adult CCAM cases. Review of the literature.
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normal alveoli between the cysts. Radiographic analysis
may preoperatively suggest the diagnosis, especially when
a multicystic pattern is evident. When the cystic lesion is
single, the differential diagnosis with the congenital
parenchymal cysts and bronchogenic cysts is not possible
only on the base of the radiological features;

2. Type II (microcystic type) represents 20% to 40% of
cases and shows multiple tiny cystic structures usually
much less than 2 cm in diameter. This type can associate
with high frequency to other congenital anomalies, and
the prognosis is poor;

3. Type III (solid type) represents more than 10% of cases
and consists of a bulky firm, solid mass with cysts less
than 0.5 cm in diameter, mimicking the terminal bronchi-
oles and the alveolar ducts of the pseudoglandular
period[4,10,11]; it is now considered a form of pulmo-
nary hyperplasia. The prognosis is usually poor.

CCAM is most commonly found in the neonatal period
and up to 90% of diagnoses are made within the first two
years of life [12,13].

The adult form of CCAM shows a wide radiological
expression with extreme difficulty of preoperative diagno-
sis [14]. Some authors reported very unusual findings like
the involvement of an entire lung lobe [15] or the presen-
tation as a single large well defined cyst of more than 5 cm
in diameter [16]. The disease may be asymptomatic, diag-
nosed by means of a routine chest radiograph [17], may

Author Cases Age (years) Sex Clinical Findings Site Stocker's Treatment
Classification
Hellmuth 23 from 18to 65 || M  8:recurrent pneumonia I1:LLL 19:1 |6:lobectomy
12 F 5:asymptomatic 6:RLL 3l 2:cyst resection
4:pneumothorax I:RUL I:not defined I:right pneumonectomy
3:haemoptysis I:right lung base 4:not described
|:fever 39°C I:ML
I:multiple air-fluids levels I:RMLL
on CT I:bilateral involvement
I:dyspnoea I:not specified
Dahabreh | 21 M no symptoms Posterior segment of | Lobectomy
RLL
Lujan 12 from6é months 8 M  9:recurrent pneumonia 3:LLL Al 8:lobectomy
to 23 years 4F 2:chance finding 6:RLL 41l 2:segmentectomy
|:pneumothorax 2:LUL I:localized resection
I:RUL | :waiting for surgical
treatment at the time of
publication
Herrero 2 46 I'M |:pneumonia I:LLL 2: I:lobectomy
47 I F | :asymptomatic I:right parahilar mass I:surgical resection
Oh 7 froml7to64 2M 5:productive cough 2:LLL 3 6:lobectomy
5F I:haemoptysis I:LUL 41l I:wedge resection
| :fever 2:RUL
I:RML
I:RLL

Legend: M = male; F = female; LLL = left lower lobe; LUL = left upper lobe; RLL = right lower lobe; RUL = right upper lobe; ML = middle lobe;

RMLL = right middle and lower lobe.
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be a surgical chance finding in the study of an extrapulmo-
nary disease [16] or may be revealed by a lung inflamma-
tory process [18,19]. The histological description lacks in
almost all the reported cases in the literature, and the
lesion is referred only to Stocker's classification. These
previously post-natal and adult CCAM reported cases are
enlisted in Table 1.

Conclusion

After a complete revision of the 45 cases of post-natal and
adult CCAM reported in the literature, we can make the
following considerations:

1. Type I is the most frequent CCAM type, representing the
64% of the described cases;

2. Only once a single, unilocular cystic mass was reported
as the unique clinico-pathological manifestation in the
lower right lobe [16];

3. CT scan provides a morphological assessment of the
lung cavities, but it is inadequate to differentiate CCAM
from other cystic lung diseases with similar imaging fea-
tures. The differential diagnosis is essential, since malig-
nancy has been associated with large cyst-type CCAM,
including rhabdomyosarcoma [20] and bronchioloalveo-
lar carcinoma [21]. This association was not found in oth-
ers cystic lung diseases, particularly in the simple lung

cyst.

When CCAM type I consists of a single large cyst, the dif-
ferential diagnosis includes lung and bronchogenic cysts.
The exact localization of the disease and the histological
examination can be crucial for the correct diagnosis. Bron-
chogenic cysts are generally extrapulmonary, usually
located in the right paratracheal or carenal region and may
cause symptoms by bronchial compression or when
infected. The histology of bronchogenic and lung cysts
shows a columnar to cuboidal respiratory epithelial lin-
ing, surrounded by a fibromuscular wall which contains
islands of cartilage and nests of bronchial glands. The sin-
gle cyst of CCAM type I is always intrapulmonary and the
wall is free of cartilage. The pathogenesis of the lesion is
unknown. The absence of bronchiolar cartilage in the
cystic wall suggests that in the type I there is an embryo-
logical alteration before the sixteenth week of intrauterine
life, when the cartilaginous bronchi are formed. The his-
tological picture of the present case supports this hypoth-
esis.

In conclusion, the literature data confirm that surgical
resection is the treatment of choice in all cases of CCAM
and in the cases of cystic pulmonary lesions with uncer-
tain radiological findings, in order to perform a histolog-
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ical examination of the lesion and to prevent infection
and the potential neoplastic transformation [20,21].

Competing interests
The author(s) declare that they have no competing inter-
ests.

Authors' contributions

LM, IP, SL, SD, AC and FDN participated equally in the
design of the report and in drafting the manuscript. All
authors read and approved the final manuscript.

References

I. Davenport M, Warne SA, Cacciaguerra S, Patel S, Greenough A, Nico-
laides K: Current outcome of antenally diagnosed cystic lung
disease. | Pediatr Surg 2004, 39:549-556.

2. Van Raemdonck D, De Boeck K, Devlieger H, Demedts M, Moerman
P, Coosemans W, Deneffe G, Lerut T: Pulmonary sequestration: a
comparison between pediatric and adult patients. Eur | Cardiot-
horac Surg 2001, 19:388-395.

3. Laberge JM, Flageole H, Pugash D, Khalife S, Blair G, Filiatrault D, Russo
P, Lees G, Wilson RD: Outcome of the prenatally diagnosed con-
genital cystic adenomatoid lung malformation: A Canadian
experience. Fetal Diagn Ther 2001, 16:178-186.

4.  Stocker JT, Drake RM: Congenital cystic adenomatoid malfor-
mation of the lung. Classification and morphologic spectrum.
Hum Pathol 1977, 8:155-171.

5. Adzich NS, Harrison MR, Flake AW, Howell L], Golbus MS, Filly RA:
Fetal surgery for cystics adenomatoid malformation of the
lung. | Pediatr Surg 1993, 28:806-812.

6. Ch'in Y, Tang M: Congenital adenomatoid malformation of one
lobe of a lung with general anasarca. Arch Pathol Lab Med 1949,
48:221-229.

7. Madewell JE, Stocker |T, Korsower |M: Cystic adenomatoid malfor-
mation of the lung: morphologic analysis. Am | Radiol 1975,
124:436-443.

8.  Bale PM: Congenital cystic malformation of the lung. A form of
congenital bronchiolar ("adenomatoid") malformation. Am |
Clin Pathol 1979, 71:411-420.

9.  Miller RK, Sieber WK, Yunis EJ: Congenital adenomatoid malfor-
mation of the lung. A report of 17 cases and review of the lit-
erature. Pathol Annu 1980, 15(Pt 1):387-402.

10. Stocker JT, Drake RM, Madewell JE: Cystic and congenital lung dis-
ease in the newborn. Perspect Pediatr Pathol 1978, 4:93-154.

I'l1. Rosado-de-Christenson ML, Stocker |T: Congenital cystic adenom-
atoid malformation. Radiographics 1991, 11:965-986.

12.  Katzenstein AA, Askin FB: Surgical pathology of non neoplastic
lung disease. In Philadelphia 2nd edition. WB Saunders; 1990:468-506.

13.  Luck SR, Reynolds M, Raffensberger JG: Congenital bronchopulmo-
nary malformations. Curr Probl Surg 1986, 23:245-314.

14.  Herrero Y, Pinella I, Torres |, Nistal M, Pardo M, Gomez N: Cystic
adenomatoid malformation of the lung presenting in adult-
hood. Ann Thorac Surg 2005, 79:326-329.

I15.  Lackner RP, Thompson AB 3rd, Rikkers LF, Galbraith TA: Cystic ade-
nomatoid malformation involving an entire lung in a 22-year
old woman. Ann Thorac Surg 1996, 61:1827-1829.

16. Lujan M, Bosque M, Mirapeix RM, Marco MT, Asensio O, Domingo C:
Late-onset congenital cystic adenomatoid malformation of
the lung. Respiration 2002, 69:148-154.

17.  Hellmuth D, Glerant JC, Sevestre H, Remond A, Jounieaux V: Pulmo-
nary adenomatoid malformation presenting as unilobar cysts
in adult. Resp Med 1998, 92:1364-1372.

18. Dahabreh J, Zisis C, Vassiliou M, Arnogiannaki N: Congenital cystic
adenomatoid malformation in an adult presenting as lung
abscess. Eur | Cardiothorac Surg 2000, 18:720-723.

19.  Oh BJ, Lee JS, Kim JS, Lim CM, Koh Y: Congenital cystic adenoma-
toid malformation of the lung in adults: clinical and CT evalu-
ation of seven patients. Respirology 2006, 11:496-501.

20. Allan BT, Day DL, Dehner LP: Primary pulmonary rhabdomyosa-
rcoma of the lung in children. Report of two cases presenting
with spontaneous pneumothorax. Cancer 1987, 59:1005-1011.

21. Granata C, Gambini C, Balducci T, Toma P, Michelazzi A, Conte M, Jas-
onni V: Bronchioalveolar carcinoma arising in congenital cystic
adenomatoid malformation in a child: a case report and
review of malignancies originating in congenital cystic adeno-
matoid malformation. Pediatr Pulmonol 1998, 25:62-66.

Page 4 of 4

(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15065026
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15065026
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11306301
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11306301
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11316935
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11316935
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11316935
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=856714
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=856714
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8331508
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8331508
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8331508
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=571674
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=571674
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7443311
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7443311
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7443311
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=366553
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=366553
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3709214
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3709214
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15620971
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15620971
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15620971
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8651796
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8651796
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8651796
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11961429
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11961429
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11961429
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11113682
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11113682
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11113682
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16771924
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16771924
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16771924
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3815259
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3815259
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3815259
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9475333
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9475333
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9475333

	Abstract
	Background
	Case presentation
	Conclusion

	Background
	Case presentation
	Conclusion
	Competing interests
	Authors' contributions
	References

