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Congenital Bronchopulmonary Foregut Malformation
— Analysis of the surgical and autopsy cases—

Sung Hye Park®, M.D and Je G. Chi, M.D.
Department of Pathology, Seoul National U niversity College of Medicine

Because early embryonic development of the tracheobronchial tree and foregut are closely as-
sociated, there is a wide spectrum of congenital anomalies involving either one or both organ

We analysed a total of 89 surgical and autopsy cases that are assumed to belong to congenital
bronchopulmonary foregut malformation from the files of Seoul National University Hospital and
Children's Hospital during the periord of 1961 ~1990. We also reviewed the serial sections of the
embryos and fetuses from 3 weeks to fifteen weeks fertilization age for the observation of tra-
cheobronchial and esophageal trees. Intralobar sequestrations(25 cases) and extralobar pulmonary
sequestrations(4 cases) with patent, inveluted-partial or complete-communication with the
alimentary tract, trachecesophageal fistula(30 cases) with or without esophageal atresia, esopha-
geal stenosis due to tracheobroncheal remnant(4 cases), foregut duplication cvsts(3 cases), esoph-
ageal or gastric diverticulum(] cases), and bronchogenic cvsts{22 cases) are included in this anal-

Through this study, we confirmed the unifying concept of "bronchopulmonary forgut malfor-
mations . We believe a common embryologic pathogenesis leads to the formation of a previously
described spectrum of malformations. (Korean J Pathol 1993: 27: 459~ 467)

Key Words: Bronchopulmonary foregut malformation, Pulmonary sequestration, Tracheo-
ezophageal fistula, Tracheobronchial remnant
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Table 1. Summary of the reviewed cases of broncho-
pulmonary foregut malformation(BPFM)

Spectrum of BPFM MNa. of cases
Intralobar sequestration without GI

communication(S) 21
Intralobar sequestration with Gl

communication(3) 4
Extralobar sequestration without GI

communication(3) 2
Extralobar sequestration without Gl

communication(A) 1
Extralobar sequestration asso.

with [LS(A) l

Esophageal stenosis due to
tracheohronchial remnant(S}
Tracheoesophageal fistulal(S)
Tracheoesophageal fistulalA)
Bronchogenic cyst(S)
Esophageal duplication cyst(S)
Gastric duplication cyst(3)
Gastric diverticulum(s)
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Total 89

S surgically resected cases, A autopsy cases, [L5:
intralobar sequestration
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Fig. 1. Sagittal section of the Streeter stage [3(28 day

of fertilization age) embryo shows lung bud
{arrow) from the primitive foregut(PF).
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Fig. 2. Cross section of a 8 weeks embryo shows sepa-
ration of esophagus and trachea with its mus-
cular wall In the anterior portion of the tra-
chea incomplete tracheal ring is seen. The
epithelium of both esophagus and trachea are
made of primitive columnar cells.

Table 2. Clinical summary of intralobar and extralobar pulmonary sequestration without bronchoesophageal fis-

Intralobar Extralobar Extralobar & intralobar
sequestration sequestration sequestration

Mo, of cases 21(8) 2(5) and 1LA) 1{A)
M F ratio 11:10 1:2 M

Age I Mo, to 52 vrs 21 wk. G.A. to 5 Mo 1 day
Mean age 14.1 vear
Site E:L=8:13 R:L=1:Z left lobe
Aberrant artery 10/21 0/3 1/1
Asso. anomaly TOF:1 Diaphragmatic hernia: 1 Diaphragmatic hernia :1

Acessory spleen -1
CCAM S
CCAM: congenital cystic adenomatoid malformation S surgical A autopay

G.A gestational age  TOF: tetralogy of Fallot
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Fig. 3. Microscopically, intralobar pulmonary seques-
tration shows dilated bronchioles and alveolar
ducts lined by ciliated pseudostratified co-
lumnar epithelium overlving a fibromuscular
wall. The dilated spaces contain inflammato-

ry cells.
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Fig. 4. Microscopically, the bronchoesophageal fistula

of the intralobar pulmonary sequestration is

lined by stratified squamous epithelum over-

lying a smooth muscle wall. There is neither
inflammmatory nor other secondary change,

Table 3. Clinical summary of 30 cases of tracheoesophageal fistula

%— —

surgical case Autopsy case
Mo, of cases 16 14 -
M:F 9.7 11: Hunknown:2)
Age 1 day to 10 months fetus to 35 day
Mean age 6.5 day 11.5 dav
Asso, anomalies Esophageal atresia 1 Esophageal atresia

TOF | ASD and PDA
TGA and PS

Laryngeal atresia
Imperforate anus
Single umbilical artery
Cryptorchidism

bl = [ = = A3 =]

TOF: tetralogy of Fallot ASD: atrial septal detect
PDA: patent ductus arteriosus

PS: pulmonic stenosis

TG A: transposition of great vessels
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Fig. 5. Lower power view of the esophageal stenosis
due to tracheobronchial remnant. The mucosa

is stratified squamous epithelium and the
wall is composed of cartilage islandslarrows),
seromucinous glands, ciliated pseudostratified
columnar epithelium-lined ducts and lymph-
oid aggregates.
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Fig. 6. Bronchial-tvpe seromucinous glands are seen
in the wall of esophageal stenosis due to tra-
cheal remnant.
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Fig. 7. Esophageal stenosis due to tracheohronchial
remnant. The ciliated pseudostratified colum-
nar epithelium-lined duct communicates
with the squamous epithelium-lined lumen.
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Table 4. Clinical summary of 22 cases of bronchogen-

ic cysts
No. of cases 22
Age 4 Mo w5l yrs
Mean age 156 vr
M :F ratio 8:3
Location Rt lung .1

Lt lung
Both lung

Mediastinum
Lt supraclavicular
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