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ARTICLE INFO ABSTRACT

Pulmonary malformations are rare disorders, with cystic and pseudocystic pulmonary malformations (CPPM) the
most frequent, and constitute the first cause of lobectomy in children < 1 year of age. Morphological overlap of
congenital cystic pulmonary lesions might correspond to a spectrum of lesions in which bronchial atresia is a
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Lung tal common etiopathogenetic mechanism. We aimed to report the frequency of CPPM resected in a tertiary-level
I(\]/[ongemta hospital and to evaluate the degree of agreement between presurgical and anatomopathological diagnoses. We
€exi1co

studied 44 surgical pieces with a diagnosis of CPPM received at the Pathology Service from 2009 to 2014,
resected from 39 patients, 51.3 % males, with a median age of 16.8 months. Up to 69.2% of the patients had
adenomatoid malformation of pulmonary airway (AMPA), with type 2 the most frequent (55.5%). Pulmonary
sequestration was present in 15.4% of patients; in two cases the diagnosis was an incidental finding during
surgery for the repair of a diaphragmatic hernia. Congenital lobar hyperinflation (CLH) occurred in 7.6% cases.
Bronchogenic cyst (BC) was present in 7.6% cases. Presurgical and anatomopathological diagnoses in all patients
coincided in 71.8% of cases. Kappa coefficient was 0.56 for global concordance in patients with AMPA, and 0.72,
0.64, 0.37 and 0.33 for CLH, BC, and types 1 and 2 AMPA, respectively. This relatively low interobserver
agreement could reflect the low reproducibility of diagnoses used in the current nomenclature. Thus, the new
nomenclature must be promoted in order to allow for better reproducibility and greater clinico-pathological
concordance. The anatomopathological analysis must include the intentional search for bronchial atresia.

1. Introduction can be responsible for fetal death, severe respiratory distress during the

neonatal period, recurrent pulmonary infections, or can even be pre-

Intrapulmonary structures are composed of airway (bronchi,
bronchioles, terminal bronchioles) and respiratory (respiratory
bronchioles, alveolar ducts, alveolar sacs) segments, which are closely
related with arterial, venous and lymphatic vessels. These are complex
structures that can be altered during embryonic development, leading
to pulmonary malformations. Cystic and pseudocystic pulmonary mal-
formations (CPPM) are rare, localized, and, by far, the most frequent
pulmonary malformations. Currently, the majority of CPPM are diag-
nosed before birth [1-3]. Although CPPM may disappear in utero [4] or
may be asymptomatic after birth [5,6], they are relevant because they

cursors of malignant lesions [7-9]. CPPM are the leading cause of
elective lung lobectomy in children 1 year of age or less, despite the
existing controversy in asymptomatic patients regarding the taking of a
conservative approach (follow-up) or performing the surgical procedure
[3,4,10-14]. Patients submitted to surgery usually have a good evolu-
tion and the risk of complications or sequelae is very low [15]. For a
proper presurgical diagnosis, it is necessary to perform imaging studies,
mainly chest x-rays ultrasound and computed tomography [16,17]. The
definitive diagnosis is anatomopathological.

Although the frequency of CPPM is low, it has at present gained
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Concordance between presurgical and anatomopathological diagnoses in a population of 39 children with cystic and pseudocystic pulmonary malformations.

No. Age at diagnosis Sex Affected Presurgical Anatomopathological diagnosis (only if
(months) lobe diagnosis different from presurgical diagnosis)
1 0.1 Female PS, LLL DH PS+AMPA 2
2 0.2 Female PS, RLL PS PS+AMPA 2
3 0.2 Female LLL AMPA 2 *
4 0.2 Female ML AMPA 2 AMPA 3
5 0.5 Female PS, RUL PT PS+AMPA 2
6 0.5 Female RUL AMPA 1 *
7 0.5 Female LUL AMPA 2 *
8 0.5 Female PS, RLL AMPA 2 PS+AMPA 2
9 0.5 Male LUL AMPA 2 *
10 0.7 Female RUL, ML CLH *
11 1 Male RLL AMPA 2 *
12 1 Male RLL, LLL CLH AMPA 2
13 1 Male RUL AMPA 1 BC
14 1 Male RUL BC *
15 2 Male ML AMPA 1 *
16 2 Male LLL AMPA 2 AMPA 3
17 2 Male ML CLH AMPA 2
18 3 Female PS-right PS
19 3 Female PS-left DH PS
20 5 Female LUL AMPA 1 *
21 5 Male RLL AMPA 2
22 6 Female RUL, ML, PS AMPA 2
RLL
23 6 Male LUL CLH *
24 12 Female LUL AMPA 2
25 12 Female RLL AMPA 2 *
26 12 Male RUL AMPA 2 AMPA 1
27 12 Male ML, RLL AMPA 2
28 12 Male RUL CLH *
29 12 Male RLL BC *
30 24 Female RLL AMPA 1 AMPA 2
31 24 Male LLL AMPA 1
32 33 Female RUL AMPA 1 AMPA 2
33 48 Male LUL AMPA 1 AMPA 2
34 59 Female RLL AMPA 1 *
35 84 Male RLL Other AMPA 1
36 96 Female RUL AMPA 2 *
37 96 Male RUL AMPA 2 AMPA 1
38 108 Male RUL BC AMPA 1
39 168 Male LLL CCAP AMPA 1

* = Anatomopathological diagnosis was equal to presurgical diagnosis, RLL = Right lower lobe, LLL = Left lower lobe, LUL = Left upper lobe, ML = Middle lobe,
RUL = Right upper lobe, AMPA = Adenomatoid malformation of pulmonary airway, CLH=Congenital lobar hyperinflation, PS=Pulmonary sequestration,
BC=Bronchogenic cyst, DH = Diaphragmatic hernia, CCAP = Complicated community-acquired pneumonia, PT = pulmonary tumor.

interest because, as a result of the extensive use of prenatal ultrasound,
they have shown a real increase in their incidence in the last 20 years,
rather than a better detection rate [18]. CPPM nomenclature and
classification have been controversial for many years [19,20]. Some
authors propose not using anatomopathological designations for the
clinical diagnosis because these are solely based on imaging studies.
Currently, the fundamental problem is to clarify their pathogenesis
[1,3,21]. Because bronchial atresia is associated with some CPPM, and
due to the overlapping of clinical, imaging, and histopathological
manifestations, CPPM have been considered part of a spectrum of dis-
orders that share a common pathogenetic mechanism [20-24]. Al-
though the problems with nomenclature and classification comprise
issues of form rather than of content, we agree with Costa [25], who
proposed avoiding the term “congenital malformation”, which is a
pleonasm, because any malformation, even asymptomatic at birth or
during the first months of life, as occurs with many of these children, is
congenital [26].

According to the current point of view that all CPPM are part of a
spectrum that shares etiopathogenetic and anatomopathological fea-
tures (e.g., bronchial atresia), it is important to take into account the
new nomenclature to have a better understanding of it. In our opinion,
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the initial clinical classification of “cystic congenital pulmonary dis-
ease” is more appropriate than the term “congenital pulmonary airway
malformation” proposed by Stocker [27], which only includes one of
the four categories; thus, we substituted this term with that of “ade-
nomatoid malformation of pulmonary airway” (AMPA) in order to bear
in mind the most frequent forms of CPPM.

The aim of the present work was to analyze the characteristics of
CPPM in surgical specimens at a tertiary-level pediatrics hospital and to
evaluate the concordance between presurgical and anatomopatholo-
gical diagnoses of the four most frequent types of CPPM, as well as to
emphasize the need for unification of the clinical and anatomopatho-
logical nomenclature.

2. Patients and methods

This was a cross-sectional, retrospective study reviewed and ap-
proved by our institutional scientific and bioethics committee (approval
number R-2016-3603-79). Data from patients with an anatomopatho-
logical diagnosis of pulmonary malformation were obtained from re-
cords of the 2009-2014 period of the Pathology Service of the
Pediatrics Hospital, Centro Médico Nacional Siglo XXI, which is a
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Characteristics of 39 patients with cystic and pseudocystic pulmonary malformations, and distribution of the 44 surgical specimens analyzed.

Final diagnosis Patients Age in months Males Females Resected lobes
RUL ML RLL LUL LLL PS* Total

AMPA

Type 1 10 (25.6) 41.5 (0.5-168) 7 (70.0) 3 (30.0) 4 1 2 1 2 0 10 (22.7)

Type 2 15 (38.5) 6 (0.2-96) 7 (46.7) 8 (53.3) 3 3 7 4 0 19 (43.2)

Type 3 2(5.1) 1.1 (0.2-2) 1 (50.0) 1 (50.0) 0 1 0 0 1 0 2(4.5)

All types 27 (69.2) 12 (0.2-168) 15 (55.6) 12 (44.4) 31 (70.5)
BC 3(7.7) 1(1-12) 3 (100) 0 (0) 2 0 1 0 0 0 3(6.8)
CLH 3(7.7) 6 (0.7-12) 2 (66.7) 1(33.3) 2 1 0 1 0 0 4.1
Sequestration 6 (15.4) 0.5 (0.1-3) 0 (0) 6 (100) 6 6 (13.6)"
Total 39 (100) 5 (0.1-168) 20 (51.3) 19 (48.7) 11 (26.8) 6 (14.6) 10 (24.4) 6 (14.6) 512.2) 6 (13.6) 44 (100)

The data correspond to frequencies and percentages except for age, which is expressed as median and range. CLH = congenital lobar hyperinflation, RLL = right
lower lobe, LLL = left lower lobe, ML = middle lobe, RUL = right upper lobe, LUL = left upper lobe, AMPA = adenomatoid malformation of pulmonary airway,

BC = bronchogenic cyst, PS = pulmonary sequestration.

2 All pulmonary sequestrations were extralobar in nature and, strictly speaking, pulmonary lobes are not resected but the sequestrations themselves; the associated
lobes to pulmonary sequestration were RUL (2 cases), RLL (1 case), LLL (1 case) and unspecified (2 cases).

tertiary-level hospital located in Mexico City. All patients with a full
anatomopathological report, as well as with written and electronic
medical charts, were included in the study. Variables analyzed were age
at diagnosis, sex, type of surgical procedure, topography, and clinical
diagnosis. The usual protocol for the processing of lung samples was to
receive them into 10% formol, perform a macroscopic examination, and
select representative areas for histopathological examination. For this
study, lesions taken into account were the following 1) AMPA, pre-
viously known as cystic adenomatoid malformation [27]; 2) broncho-
genic cyst (BC); 3) pulmonary sequestration (PS), and 4) congenital
lobar hyperinflation (CLH), previously known as congenital lobar em-
physema. One of the authors (AR-V, a Pediatric Pathologist with > 20
years of experience) selected and comprehensively reviewed all of the
slides.

2.1. Data analysis

Because the majority of variables did not follow normal distribution
(Shapiro-Wilk test), we used a non-parametric approach. Concordance
between presurgical and anatomopathological diagnoses for each pul-
monary malformation was evaluated through the Kappa concordance
coefficient. Excel and R statistical software programs were used for
statistical evaluation.

3. Results

In the samples reviewed that corresponded to 6 years, 44 surgical
specimens from 39 patients fulfilled the criteria for the study. The po-
pulation comprised 20 male (51.3%) and 19 female (48.7%) patients,
with a median age at diagnosis of 5months (ranging from 3 days to
14 years); 23 patients (59.0%) were < 1 year of age. The surgical spe-
cimens were obtained by an open procedure in 33 (84.9%) patients and
by thoracoscopy in six (15.4%). Table 1 shows the major characteristic
of the population. The affected side was the right side in 25 (64.1%)
patients, the left side in 12 (30.8%), and bilateral in two (5.1%). In 29
(74.4%) patients, the lesions were unilobar, in four (10.3%) these were
multilobar, and in six (15.4%), these were extralobar sequestrations. As
can be seen in this table, clinical and anatomopathological diagnoses
agreed in 71.8% cases (28 of 39 patients).

3.1. Type of malformation

Table 2 presents the type of malformation, as well as its frequency,
lobar distribution, and localization. In 27 (69.2%) patients, the
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diagnosis was AMPA. Of the 31 lobes with this malformation, the right
lung was the most frequently affected (21 lobes). Cyst size ranged from
0.3 to 1.8 cm, with a median of 0.8 cm. AMPA type 2 was the most
frequent lesion with 15 (38.5%) cases and 19 resected lobes (Fig. 1).
This was followed by AMPA type 1 in 10 (25.6%) patients (Fig. 2). Cyst
size ranged from 2 to 5.3 cm, with a median of 2.9 cm. There were two
(5.1%) cases of AMPA type 3. In 23 (85.0%) of the 27 patients with an
anatomopathological diagnosis of AMPA, presurgical diagnosis was the
same, with a Kappa coefficient of 0.56 (95% confidence interval [95%
CI], 0.29-0.83). For AMPA types 1 and 2, the Kappa coefficients were
0.37 (95% CI, 0.02-0.73) and 0.33 (95% CI, 0.03-0.63), respectively.

BC was diagnosed in three (7.7%) patients. In two patients, the
diagnosis was performed before surgery, and in the third child, the
postsurgical diagnosis was AMPA type 1 (Fig. 3). Kappa coefficient was
0.64 (95% CI, 0.15-1.12).

CLH was suspected prior to surgery in five (12.8%) children (Fig. 4)
but was only corroborated in three (7.7%) children; in the remaining
two children, the final diagnoses were AMPA. Kappa coefficient was
0.72 (95% CI, 0.35-1.10).

PS was extralobar in six (15.4%) patients. Two of these cases were
incidental findings during the surgical correction of a diaphragmatic
hernia. In four of these, the histopathology corresponded to an AMPA
type 2. Lobes involved in the PS were only specified in four cases (two
in the right upper lobe, one in the right lower lobe, and one in the left
lower lobe). Presurgical diagnosis was suspected in three (50%) pa-
tients. Kappa coefficient was 0.38 (95% CI, —0.13-0.89). Table 3 shows
the concordance between the presurgical and the anatomopathological
diagnoses.

4. Discussion
4.1. Concordance, nomenclature, and etiopathogenesis

The majority of publications on CPPM are review articles or reports
of imaging-clinical correlations, with only a few focused on the pre-
surgical and anatomopathological correlation [1,12,22]. Thus, a major
relevance of the present work is that it remedies in part the scarcity of
publications on anatomo-clinical correlation in CPPM.

Because only patients with a definite anatomopathological diagnosis
of CPPM were included in our study, it was not possible to calculate a
global Kappa coefficient. However, with respect to specific diagnoses,
we found that concordance between presurgical and anatomopatholo-
gical diagnoses was 71.8%, which is similar to the 56%-78% con-
cordance reported by other authors [1,12].
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Fig. 1. Middle lobe with an extensive lesion characterized by cysts smaller than 1 cm major axis (A) in an infant aged 4 months; air spaces are enlarged and resemble
bronchioles (B); diagnosis corresponded to type 2 adenomatoid malformation of pulmonary airway. Right lower lobe of a 9 days old newborn with a cystic lesion
smaller than lesions in Fig. 1B, diagnosed prenatally; microscopic analysis showed characteristics similar to those in Fig. 1B, but filled with purulent material;
anatomopathological diagnosis was cystic malformation of pulmonary airway with cyst smaller than 1 cm.

Concordance between presurgical and anatomopathological diag-
noses was good, (0.64) for BC, and even better for CLH (0.72). In a
previous work, interobserver concordance for the anatomopathological
diagnosis of CPPM was 0.15, lower than that in the present work [28].
The poor interobserver concordance for anatomopathological diag-
noses, which is lower than for clinico-pathological diagnoses, can only
be explained by the lack of precise and easily reproducible morpholo-
gical criteria, mainly with respect to the AMPA, inasmuch as imaging
and anatomopathological studies employ the same terms for different
lesions, or different terms for the same lesions [25,28]. For this reason,
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it has been proposed that the best way to establish a clinical diagnosis
of AMPA is to use only descriptions based on imaging studies, without
using anatomopathological nomenclature [19,20]. Based on this pro-
posal, we agree with Langston [20] regarding the use of a nomenclature
that allows for better diagnostic concordance, not only in clinico-pa-
thological, but also among anatomopathological diagnoses.

Obstetric ultrasonography has documented that in fetal life, there
are changing aspects among different CPPM, with an overlapping of
clinical, imaging, and even anatomopathological data among lesions,
which somehow explains the low global interobserver concordance.
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Fig. 2. Middle lobe of an infant aged 2 months with cyst smaller than 2 cm (A). Initial diagnosis was type 2 adenomatoid malformation of pulmonary airway, but the
saw-shape epithelium covering the largest cavities (B) and the presence of mucous-producing cells in some cysts suggested a type 1 adenomatoid malformation of

pulmonary airway.

This discrepancy diminishes in the case of better characterized lesions,
as occurred in our cases of BC and CLH.

Moerman et al. [21] reported 36 years ago the coexistence of
bronchial atresia, AMPA (mainly the type 2), and PS (both intra and
extralobar). Thus, it is currently considered that such lesions form part
of a spectrum with a common etiopathogenetic mechanism of bronchial
atresia. Furthermore, there are case reports of the coexistence of AMPA
and the polyalveolar lobe, which is a variety of CLH, without bronchial
atresia. Therefore, the term “bronchial atresia sequence” has been
proposed to refer to these four groups of pulmonary malformations
(AMPA, PS, BC, and CLH). The final malformation pattern will depend
on the following: 1) the gestational time at which the obstruction oc-
curred; 2) the site of the bronchial tree in which the obstruction oc-
curred, and 3) the degree of the bronchial obstruction [20]. The find-
ings by Riedlinger et al. [24], obtained by means of dissection
microscopy, support the hypothesis of a common etiopathogenesis, and
that anatomopathological differences may be determined by genetic
problems conditioning molecular deficiencies in proteins and signaling
factors, or other factors related to the pregnancy and its duration. These
authors found lobar, segmental, or subsegmental bronchial atresia in
100% of extralobar PS, in 82% of intralobar PS, in 70% of AMPA, and in
50% of the cases of CLH. In the study, AMPA was present in 91% of PS
cases, both in the intra- or extralobar types and in 50% of patients with
combined CLH and bronchial atresia. We did not identify bronchial
atresia in our cases, surely because it was not intentionally searched for,
but by definition the six cases of extralobar PS have it, and three (50%)
of these had the histopathology of AMPA type 2. These aspects are si-
milar to those established by previous reports [20,29-32]. In addition, it
was surprising that, in our series, we did not identify any in-
trapulmonary PS. The association of extralobar PS and diaphragmatic
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hernia has been reported, as occurred in two of our patients, which
implies that the defect is developed during the early stages of embry-
ogenesis [33].

4.2. Frequency

In our hospital, the incidence of CPPM in all biopsies received
during a 6-year period was < 1% [28], but it was 20% in pulmonary
biopsies and increased up to 74% in children aged < 1 year, supporting
the opinion of other authors that these lesions are the most frequent
cause of lung surgery in young children, emphasizing their relevance
[1,2,5,6,10,13,14].

Table 4 compares some of the features of our series with those from
another 19 authors [10,12,13,16,20,22,24,34-44]. The number of cases
included in these studies ranged from 12 to 87 and the time period of
the collection ranged from 4 to 34 years. In these series, the annual
frequency of CPPM ranged from 0.7 to 11.2 cases/year. At our hospital,
there was an average of 6.5 cases/year and our study constituted the
third largest series, which is expected because our hospital is a referral
unit.

CPPM are nearly always detected at pediatric age, and in our pa-
tients, the median age at diagnosis was 5 months, a figure that agrees
with  other reports (ranging from 2 to 31 months)
[20,34,35,37,39,42,44]. In the series reviewed, the male:female ratio
was 1.4:1, very close to our finding of 1.08:1. However, when this ratio
was broken down by age group, there was a predominance of males in
the 0-12 months-of-age group, reaching a 3:1 ratio with respect to fe-
males.

In the present study, distribution of lesions was similar to that re-
ported by other series, with the right lung the most frequently affected
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Fig. 3. Lung from a 9 year old boy with history of asthma and single cystic lesion in right upper lobe. Cyst wall is covered by respiratory-type epithelium and there are
small muscle and cartilage into the wall. Initial anatomopathological diagnosis was type 1 adenomatoid malformation of pulmonary airway, but the final diagnosis
corresponded to an intrapulmonary bronchogenic cyst.

Fig. 4. Microscopic images of the lung from a 20-days old female newborn that showed respiratory distress from birth. Right upper and middle lobes were resected.
Figures show notable dilatation of alveolar ducts and sacs, without evidence of interstitial emphysema. Anatomopathological diagnosis was congenital lobar hy-
perinflation.
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Table 3
Concordance between presurgical and anatomopathological diag-
noses of cystic and pseudocystic pulmonary malformations in 39
patients.

Type of malformation Kappa (95% CI)

AMPA
Type 1 0.21 (—0.13 a 0.56)
Type 2 0.33 (0.03 a 0.63)
Type 3 0(—0.74 2 0.74)
All types 0.56 (0.29 a 0.83)
BC 0.64 (0.15a 1.12)
CLH 0.72 (0.35 a 1.10)
Sequestration 0.38 (—0.13 a 0. 89)

CLH = congenital lobar hyperinflation, AMPA = adenomatoid mal-
formation of the pulmonary airway, BC = bronchogenic cyst.

side [34,35,44], with 26.8% in the upper lobe and 24.4% in the lower
lobe. This distribution was also encountered for the anatomopatholo-
gical types, for which the AMPA constituted 69.2% of cases, although
some series reported BC as the most frequent lesion [10,44]. AMPA is
considered a hamartomous lesion that, according to its size, may con-
tain small or large cysts. In our study, the most frequent AMPA was the
type 2 with 38.5% of cases, differing from that reported by Stocker
[27], who referred that the most frequent type was type 1, in up to 70%
of cases. The frequency and location of PS, CLH, and BC were similar to
those reported by other series [12,37].

4.3. Surgical procedure

In our cases, early surgery was performed in patients with extra-
lobar PS, which is explained because these two patients had a dia-
phragmatic hernia. Cases resolved late were those with type 1 AMPA.
Although in some reports thoracoscopic surgery was preferred [36,40],
in our patients the most frequent procedure was thoracotomy; selection
of the procedure depends on the skillfulness of the surgeon and the

Table 4
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availability of equipment. When lesions are asymptomatic, surgical
resection is controversial [38,40,41,43,45]. In review articles, it is re-
commended to follow up these patients and, after 3.6 months, to resect
the lesion because of the risk of repetitive infections and, occasionally,
malignization [2,3,5,6,10-17].

Limitations of our study include the lack of some details such as how
many patients had a prenatal diagnosis and/or infectious processes, age
at presentation, and follow-up of patients. Despite these limitations, a
major strength of our study, aside from being the only series reported to
date, to our knowledge, in Mexico, lies in the evaluation of the con-
cordance of clinico-pathological diagnoses, which unveiled the need for
homogenization of the nomenclature of these lesions in order to achieve
a better understanding of their origin. Thus, we consider that this re-
vision may be the starting point for promoting the use of a more re-
producible nomenclature and to motivate further multi-institutional,
long-term investigations.

Proposals drawn from the present work are the following.

1. When a clinician considers the diagnosis of CPPM, he or she must
catalog it as “cystic congenital pulmonary lesion” or “cystic pul-
monary malformation”, and not use the term “congenital mal-
formation”, inasmuch as malformations are always congenital and
the use of both terms is a pleonasm.

2. For the nomenclature of clinical diagnoses, either prenatal or post-
natal, we recommend using the classification proposed by Bush [19]
and Langston [20]. To adopt descriptive nomenclatures by clinicians
and pathologists will allow for better interobserver understanding.

3. Surgical specimens must be sent fresh to the Pathology Service in
order to carry out a meticulous macroscopic analysis, even using a
dissecting microscope, with the intentional search for bronchial
atresia. This search can be difficult or even impossible if the pieces
are already fixed.

4. Surgeons must always mention the type of blood vessel irrigating
the lesion, either pulmonary or systemic, in order to identify in-
trapulmonary sequestration.

Comparative analysis of 20 series of cystic and pseudocystic pulmonary malformations including this study.

Author and reference Initial year of revision/ Number of Age at diagnosis, median Sex, male/ Clinical presentation,” RDS/ Type of lesion, AMPA/BC/*
Years revised cases (range) female RoAI/A/O **PS/CLH/BA/Others
Takeda et al. [44] 1962/34 26 5.6y (3d-14y) 17/9 7/14/-/- 4/13/6/**3, *4/-/-
Bailey et al. [10] 1970/18 45 - (1d-13y) 23/22 21/12/10/- 9/13/6/6/1/5
Schwartz et al. [41] * 1970/25 70 5.0y (1d-17y) - 20/6/4/- 5/-/20/*10, **9/-/35
Wesley et al. [17] 1974/11 22 - (1d-18y) 14/8 10/10/2/3 7/3/*5, **5/3/0
Coran et al. [45] 1974/19 44 - (1d-18y) 25/19 33/-/6/- 17/6/%9, **6/7/-/-
Evrard et al. [36] 1979/17 48 8.8y (1d-62y) 30/18 - 14/13/*9, **7/5/-/-
Soosay et al. [43] * 1980/9 12 - (8d-17y) 7/5 5/7/0/0 6/2/%2/0/0/1
Nuchtern et al. [40] 1983/10 22 - (1d-11y) 12/10 - 7/2/*5, **1/6/1
Al-Bassam et al. [35] 1985/10 57 24m (1d-5y) 39/18 46/19/3/38 7/8/5/37/-/-
Naito et al. [39] 1985/17 28 13m (3d-4.6y) 12/16 -/-/13/- 26/-/*1/-/~/-
Langston [20] 1990/12 59 2m (1d-15y) - - 9/6/*6, **11/10/10/9
Shanmugan et al. [42] 1993/10 31 30.01m (3d-12y) 17/14 9/22/-/9 13/3/%2, **4/9/-/3
Ferreira et al. [37] * 1997/19 35 31m (30d-10y) 21/14 -/-/9/- 14/-/%4, **4/13/-/1
Griffin et al. [22] 1999/7 24 3y (2.1-9.5y) 16/8 - 12/-/%6, 1**/-/1/-
Colon et al. [12] 2000/9 87 19.6m (1d-13y) - 18/12/51/6 35/16/11/10/-/-
Karunasumetta et al. [13] 2001/10 25 7m (1d-30y) 16/9 7/15/2/- 12/1/*3, **4/4/-/1
Kunisaki et al. [38] 2001/12 62 - 36/26 -
Riedlinger et al. [24] 2001/4 45 11m (1d-9y) 26/19 - 44/-/**11/2/35/-
Mehta et al. [34] 2006/7 15 3.6m (36.5d-24y) 8/7 11/4/-/- 15/-/-/-/-
This series 2009/6 39 21.9m (1d-14y) 20/19 - 27/3/**6/3/-/-
Total 796 339/241 196/121/100/64 279/109/160°/24/56

A = asymptomatic, AMPA = adenomatoid malformation of pulmonary airway, BA = bronchial atresia, BC = bronchogenic cyst, CLH = congenital lobar hyperin-
flation, d = days, F = female, M = male, m = months, O = others, PS = pulmonary sequestration, RDS = respiratory distress syndrome, RoAl = recurrent or acute
infection, y = years.*Intralobar. **Extralobar. *Reference [41] includes other malformations, and references [37] and [41] include adult patients, but only children
were taken into account. “This series does not specify the type of sequestration.
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