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l Sonography in six patients with pulmonary sequestra- 

tion demonstrated findings associated with and indicative of 

that diagnosis. The most useful feature, which was seen in 

three cases and is diagnostic of sequestration, is the identifi- 

cation of an anomalous systemic artery arising from the 

aorta. 
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P RENATAL and postnatal sonographic demon- 
stration of bronchopulmonary sequestrations 

have been reported sporadically in the radiological 
literature.1-5 The anomalous systemic arterial supply 
has also been demonstrated sonographically.6-17 We 
describe six cases that show the spectrum of sono- 
graphic findings in bronchopulmonary sequestration. 
Most importantly, these cases emphasize that sonog- 
raphy can expeditiously confirm the diagnosis of 
sequestration by demonstrating the anomalous sys- 
temic arterial supply, and thereby may obviate the 
need for further imaging. 

CASE REPORTS 

Case 1 

B.M. had a right lung cyst that had been noted sonographically 
while in utero. After birth the initial chest radiograph showed an 
apparent consolidation of the right upper lobe. However, there was 
no evidence of respiratory distress, and oxygen saturation was in 
the range of 95% to 100% on room air. Sonography of the 
mediastinum showed a 2.25- x ZSO-cm fluid-containing cyst at the 
interface of lung and mediastinum. A follow-up chest radiograph at 
3 months of age showed an enlarging mediastinal mass, and 
computed tomography (CT) at that time showed a large cystic mass 
at the junction of the right upper lobe and the mediastinum. 
During surgery, a cystic extralobar sequestration with systemic 
arterial supply was found in the mediastinum, and was excised. 

Case 2 

M.A. was a white girl in whom in utero sonography (at approxi- 
mately 28 weeks’ gestation) showed an intraabdominal echogenic 
mass. Sonography on postnatal day 6 demonstrated a solid- 
appearing homogeneously hyperechoic mass in the left suprarenal 
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region. The mass appeared distinct from the kidney and displaced 
the adrenal gland laterally. A CT scan confirmed the presence of a 
suprarenal mass on the left. During surgery on postnatal day 11, a 
IS-cm solid extralobar sequestration was noted within the leaves of 
the left hemidiaphragm. Blunt and sharp dissection were required 
to separate it from the muscle of the diaphragm. Several large 
anomalous arteries supplying the mass were ligated; the largest of 
these appeared to originate from the aorta. The mass was clearly 
separate from the left adrenal gland. 

Case 3 

C.G. was an infant girl in whom a left lower lobe density was 
noted incidentally on a chest radiograph at 2 months of age. During 
sonography, a solid hyperechoic mass was identified in the medial 
paraspinal portion of the left lower lobe. Furthermore, a large 
tortuous vessel, with at least half the aortic diameter. was demon- 
strated coursing from the aorta to the echogenic mass. Duplex 
Doppler sonography confirmed the arterial nature of the vessel. A 
contrast-enhanced CT scan confirmed the sonographic tindings 
(Fig I), and a left lower lobectomy showed an intralobar sequestra- 
tion. 

Case 4 

N.G. was a 3.26-kg full-term boy with an antenatal sonographic 
diagnosis of left cystic adenomatoid malformation. A chest radio- 
graph at birth showed dextrocardia and a left lower lobe opacity, 
which had been observed antenatally. Echocardiography showed 
dextrocardia and normal intracardiac anatomy, and a CT scan 
demonstrated a mass in the left lung base. During sonography, a 
large vessel was seen, which arose from the left side of the 
abdominal aorta, coursed cephalad through the diaphragm, and 
entered the mass. The vessel had arterial flow by duplex Doppler 
interrogation. During surgery, intralobar sequestration was found. 
which required a left lower lobectomy for complete excision. 

Case 5 

M.K. was a 3.95-kg full-term boy in whom cyanosis and tachy- 
pnea developed on the second day of life. During the physical 
examination, heart sounds were noted on the right and decreased 
breath sounds on the left. A chest radiograph showed mediatinal 
shift to the right and a homogenous opacity occupying the left 
hemithorax. An echocardiogram showed normal intracardiac 
anatomy. Sonography showed a large, solid, hyperechoic intratho- 
racic mass with branching tubular structures within the lesion. 
These were probably vessels; however, Doppler sonography was 
not yet in use at the time of presentation. CT showed a mass in the 
posterior left hemithorax, and displacement of a normal-appearing 
lung. The patient underwent thoracotomy and resection of an 
extralobar sequestration. 

Case 6 

M.H. was an l&month-old asymptomatic boy who had a history 
of a heart murmur. An echocardiogram demonstrated a patent 
ductus arteriosus, and a subsequent chest radiograph showed a 
small left retrocardiac density. Sonography showed an anomalous 
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vessel branching from the aorta and coursing cephalad into an 
echogenic mass. Duplex Doppler interogation of this vessel showed 

arterial blood flow. Magnetic resonance imaging confirmed the 

sonographic findings (Fig 2). The patient underwent thoracotomy 

Fig 1. (A) Frontal chest radiograph in a 2-month-old girl shows a 

left retrocardiac opacity (arrows). (B) Axial sonographic image shows 
a large, tortuous vessel (asterisk) arising from the aorta (no). In other 
images (not shown) it was noted that the vessel entered the echo- 

genie sequestration (arrows). (C) Axial CT section (through the same 
level as that in Fig 16) confirms the presence of the anomalous artery 
(asterisk) and the sequestration (arrows). 

with ligation of the patent ductus arteriosus and left lower 

lobectomy for complete removal of an intralobar pulmonary 

sequestration. 

DISCUSSION 

Bronchopulmonary sequestration is a congenital 
abnormality within the spectrum of bronchopulmo- 
nary foregut malformationslx-” in which a seques- 
tered portion of lung parenchyma, without normal 
bronchial communication, has an anomalous systemic 

Fig 2. (A) Axial sonographic image at the level of the sequestration 
(arrows) shows an anomalous artery (arrowhsads) arising from the 

aorta (Ao). (B) Coronal magnetic resonance image (T,-weighted) 
shows the anomalous artery (arrowheads) arising from the aorta (no). 
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arterial supply. This anomalous artery is the hallmark 
of pulmonary sequestration.i9 Previous sonography 
studies of sequestrations showed solid2-6,8.9Jr-i7 or 
cystic1,7J0 masses. Typically the sequestrations were in 
the posterior basal segments of the lung, although 
unusual locations have been reported, such as be- 
neath the diaphragm.’ Anomalous systemic arteries 
have been visualized sonographically.6-‘7 Duplex Dop- 
pler sonography can confirm the presence of an 
anomalous vessel and its arterial flow.6~~ 

Our cases demonstrate the spectrum of sono- 
graphic findings seen in sequestrations. Sonography 
can determine the cystic or solid nature of the mass, 
localize the mass, and, most importantly, identify the 
anomalous systemic arterial supply. The sonographic 
examination in case 1 demonstrates a purely cystic 
lesion. In the other cases, the sequestrations ap- 
peared hyperechoic and solid on sonography. Cases 1 
and 2 represent sequestrations in unusual locations: 
adjacent to the right upper lobe (case 1) and within 
the leaves of the hemidiaphragm (case 2). Sonogra- 
phy localized the masses in these cases and identified 
the relationship of the mass to adjacent structures. 
Cases 3,4, and 6 show that duplex Doppler sonogra- 
phy can identify the anomalous systemic arterial flow 
to the sequestration. The anomalous blood supply to 
a congenital lung malformation is the hallmark of the 
diagnosis of sequestration. Therefore, identification 
of these anomalous systemic arteries is the crux of the 
sonographic diagnosis of bronchopulmonary seques- 
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tration. Anomalous systemic arterial supply was sus- 
pected in case 5, as evidenced by tubular sonolucent 
structures extending into the sequestration. This case 
predated Doppler sonography, and confirmation of 
arterial flow was not possible. Although anomalous 
vessels were not identified in cases 1 and 2, the 
studies were performed early in our investigation of 
sonography of bronchopulmonary sequestrations. At 
that time we were merely attempting to identify the 
lesions, and were not searching for anomalous blood 

supply. 
In conclusion, pulmonary sequestration demon- 

strates a spectrum of sonographic findings. The se- 
questration may have the typical basilar location or an 
unusual location such as the upper thorax or the 
abdomen. It may be cystic or solid. The pathogno- 
manic anomalous systemic artery may be demon- 
strated sonographically, especially when the seques- 
tration is in the lower chest or upper abdomen, where 
the aorta is readily visible. Therefore, sonography can 
be a useful screening examination in cases in which 
bronchopulmonary sequestration is suspected from 
the chest radiograph. If typical sonographic findings 
of sequestration are noted (including anomalous 
arterial blood supply), the diagnosis is confirmed, and 
additional imaging may not be necessary. Therefore, 
the ionizing radiation from CT can be avoided, as well 
as the expense and risk of sedation for magnetic 
resonance imaging. 
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