
R a d i o l o g y  C a s e  R e p o r t s  1 6  ( 2 0 2 1 )  3 9 3 1 – 3 9 3 6  

Available online at www.sciencedirect.com 

journal homepage: www.elsevier.com/locate/radcr 

Case Report 

A rare case of torsion and infarction of an 

extralobar pulmonary sequestration with MR, CT, 
and surgical correlation 

✩ 

Julie Walcutt, MD 

a , Shahab Abdessalam, MD 

b , Zebulon Timmons, MD 

c , 
Peter Winningham, MD 

d , Angela Beavers, MD 

d , ∗

a Department of Radiology, University of Nebraska Medical Center, Omaha, Nebraska, USA 

b Department of Pediatric Surgery, Boystown National Research Hospital, Nebraska, USA 

c Department of Pediatric Emergency Medicine, Children’s Hospital and Medical Center, University of Nebraska 
Medical Center, Omaha, Nebraska, USA 

d Department of Pediatric Radiology, Children’s Hospital and Medical Center, University of Nebraska Medical Center, 
Omaha, Nebraska, USA 

a r t i c l e i n f o 

Article history: 

Received 17 August 2021 

Revised 17 September 2021 

Accepted 18 September 2021 

Keywords: 

Sequestration 

MRI 

CT 

a b s t r a c t 

Extralobar pulmonary sequestration is a rare congenital pulmonary malformation that may 

present early in life or remain asymptomatic. Here we present a case of torsion of an extralo- 

bar pulmonary sequestration on its vascular pedicle. Although the patient’s initial symp- 

tomatology suggested intraabdominal pathology, the correct preoperative diagnosis was de- 

termined in large part by the lesion’s MRI characteristics, which strongly suggested tissue 

infarction. 

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 
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Introduction 

Pulmonary sequestration is a rare malformation of nonfunc-
tioning lung tissue that lacks a communication with the tra-
cheobronchial tree. Although these lesions may exist on a
“sequestration spectrum,” they are typically divided into in-
tralobar and extralobar subtypes. While the more common
intralobar pulmonary sequestration (ILS) is enclosed by the
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visceral pleura of the adjacent normal lung tissue, the less
common extralobar pulmonary sequestration (ELS) is sepa-
rate from the normal lung tissue—and sometimes the thoracic
cavity—contained within its own visceral pleura. While the
origins of ILS are hypothesized to includ congenital and ac-
quired mechanisms, ELS is certainly congenitally derived. ELS
is believed to arise during the fourth to eighth week of ges-
tation as an accessory lung bud inferior to the normal lung
bud, likely accounting for its most common location between
niversity of Washington. This is an open access article under the 
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Fig. 1 – PA chest radiograph demonstrates a left lower lobe 
(retrocardiac) opacity (white arrow), dextrocurvature of the 
thoracolumbar spine, and a small left pleural effusion. 

Fig. 2 – Coronal CT image of the Chest with intravenous 
contrast shows a hyperdense polygonal mass (white arrow) 
in the inferior medial left pleural space without clear 
feeding vessel and a small left pleural effusion. There is 
dextrocurvature of the spine which was attributed to 

splinting from pain. 

 

 

 

 

 

 

 

 

 

 

 

the lower pulmonary lobes and diaphragm. Although typically
arising from the lung bud, ELS can arise within the abdomen,
diaphragm, or pericardium. ELS is more often left sided and is
usually fed by a single systemic artery, typically arising from
the thoracic or abdominal aorta and draining into the sys-
temic venous system [1] . 

ELS is commonly detected antenatally, especially given
its relatively high association (50%-60%) with other congen-
ital anomalies, including congenital diaphragmatic hernia,
congenital heart disease, and congenital pulmonary airway
malformation [ 1 ,2 ]. After birth, infants with ELS may expe-
rience respiratory distress, hemorrhage, malabsorption, or
high-output congestive heart failure secondary to shunting
[1] . However, asymptomatic cases may remain undetected un-
til discovered incidentally [3] . ELS symptomatic in adulthood
have been reported to cause massive hemothorax or recurrent
massive pleural effusion [1] . One uncommon complication of
ELS is torsion on its vascular pedicle, resulting in infarction of
the sequestration, as we describe in this case report. Given the
overall infrequency of ELS, torsion of an ELS is a truly extraor-
dinary occurrence, with their description in the English liter-
ature limited only to case reports. Additionally, ELS torsion
may present with counterintuitive symptomatology, compli-
cating evaluation, and delaying diagnosis. Imaging can play a
key role in establishing the correct diagnosis, thereby facilitat-
ing prompt intervention, which generally results in excellent
outcomes [2–7] . 

Case report 

A 13-year-old boy suddenly developed severe abdominal pain
that progressively worsened over the next 3 days. No clear in-
citing event could be identified. The patient was previously
healthy and active, having won a track competition a few days
prior to onset of his pain as well as bicycling and mowing the
lawn the preceding day. At the time he presented to an outside
hospital, his pain had increased to the point he was having
difficulty walking and taking deep breaths. He had also had
several episodes of non–bloody, non–bilious emesis. After an
abdominal radiograph raised concern for a bowel obstruction,
he was transferred to our tertiary children’s hospital for fur-
ther care. 

On exam, he was tender to palpation in the left upper quad-
rant and flank with abdominal guarding and splinted respira-
tions. He was also noted to have decreased breath sounds at
the left lung base. Laboratory evaluation was notable for an
elevated C-reactive protein (5.7 mg/dL), D-dimer (996 ng/mL),
fibrinogen (565 mg/dL), white blood cell count (10.78 thou-
sand), and neutrophil count (8.98 thousand). 

Chest radiographs showed a left lower lobe airspace opac-
ity and probable small left pleural effusion with dextrocurva-
ture of the thoracic spine, which was attributed to splinting
from pain. ( Fig. 1 ) The outside abdominal radiograph was re-
examined and felt to be most consistent with colonic ileus.
A right lower quadrant ultrasound was performed to evalu-
ate for appendicitis, but visualization of the appendix was ob-
scured by bowel gas and stool in the cecum. 
Following the administration of analgesics, his abdomi-
nal guarding had resolved and the pain was localized to the
left upper quadrant and back. Given the absence of fever and
cough to suggest pneumonia, contrast-enhanced computed
tomography (CECT) of the chest was performed to better de-
termine the etiology of the left lower lobe opacity and effu-
sion seen on chest radiography. ( Fig. 2 ) This demonstrated
a small left pleural effusion with a hyperdense polygonal
mass in the inferior medial left pleural space without clear
vascularity, postulated to relate to blood products or tumor.
Contrast-enhanced magnetic resonance imaging (MRI) of the
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Fig. 3 – T2FS Coronal MRI image demonstrate the 
hypointense polygonal mass (white arrow) in the inferior 
medial left pleural space, with a small left T2 hyperintense 
pleural effusion (white arrowhead). 

Fig. 4 – T2FS Axial MRI image demonstrate the hypointense 
polygonal mass (white arrow) in the inferior medial left 
pleural space. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5 – T1 weighted fat saturated Coronal image showing 
the hyperintense polygonal mass (white arrow) in the 
inferior medial left pleural space, with a slightly 

hyperintense small left pleural fluid consistent with 

hemorrhage (white arrowhead). 

Fig. 6 – T1 weighted fat saturated post contrast Coronal 
image showing the non–enhancing polygonal mass (white 
arrow) in the inferior medial left pleural space, with 

inferomedial left pleural enhancement consistent with 

pleuritis (white arrowhead). 
chest showed a well-encapsulated medial left lower pleural
space nonenhancing mass, characterized by homogeneous
hypointense signal on T2-weighted imaging and slightly hy-
perintense signal on T1-weighted imaging, measuring 3.8 cm
x 3.1 cm x 3.5 cm. ( Figs. 3 , 4 , and 5 ) The associated small left
pleural effusion demonstrated slightly hyperintense signal on
both T2- and T1-weighted imaging, suggesting proteinaceous
or hemorrhagic contents. Smooth pleural enhancement was
consistent with pleuritis. ( Fig. 6 ) Although no feeding vessel
was identified by CECT or MRI, the location, morphology, and
MRI signal characteristics of the mass raised the possibility of
a pulmonary sequestration with infarction and hemorrhage,
with blood clot, and solitary fibrous tumor considered to be
less likely alternative diagnoses. 

Given these imaging findings and the patient’s symp-
toms, video-assisted thoracoscopic surgery was performed,



3934 R a d i o l o g y  C a s e  R e p o r t s  1 6  ( 2 0 2 1 )  3 9 3 1 – 3 9 3 6  

Fig. 7 – Image obtained during Video assisted thoracotomy 

showing the necrotic sequestration (white arrow) in the 
pleural space with hemorrhagic pleural fluid. 

Fig. 8 – Image obtained during video assisted thoracotomy 

showing the necrotic extralobar sequestration (white 
arrow) after ligating the feeding vessel and suctioning the 
hemorrhagic pleural fluid. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 9 – Image obtained during video assisted thoracotomy 

showing the ligated feeding vessel to the sequestration 

(white arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

which revealed a necrotic extralobar pulmonary sequestra-
tion, torsed on its vascular pedicle. ( Fig. 7 ) The vascular pedicle
was ligated at its exit from the diaphragm with clips, and the
sequestration resected. ( Figs. 8 ,9 ) Final diagnosis on pathology
was pulmonary sequestration with prominent hemorrhage,
consistent with torsion. The patient experienced immediate
relief of his pain following operation and was discharged on
the first postoperative day. He was continuing to do well at
the time of his follow-up appointment two weeks later with
no plans for any additional follow up. 

Discussion 

ELS is a rare congenital anomaly, representing 25% of all pul-
monary sequestrations, which have an overall estimated inci-
dence of only 0.15%-1.7% [ 1 ,8 ]. Unlike ILS, which are contained
within the visceral pleura of the normal lung, ELS are invested
in their own pleural lining, and lack the ligamentous attach-
ments of the normal lung. This allows the ELS to rotate on its
systemic vascular pedicle and may result in strangulation of
the sequestration [7] . In the English literature, we could find
only 18 cases of ELS with torsion, excluding a couple of other
case reports of ELS infarction that were not clearly attributed
to torsion [2–21] . These case reports of ELS torsion mostly
involve children and adolescents, although adult cases have
been described, along with a suspected fetal case [ 3 ,14 ,16 ,18 ].
Like our patient, the chief presenting complaint of many of
these children is abdominal pain, sometimes with vomiting,
and accompanying chest symptoms [ 2 ,4 ,5 ,7–10 ,12 ,13 ,15–19 ].
Given the presenting complaints, initial evaluation is often
focused on possible abdominal pathology, although most are
found to have pleural effusion with associated mass or opacity
[ 2–10 ,12–19 ]. The list of possible differential diagnoses is long,
and reported workups have included routine CT abdomen, CT
enterography, CT chest, ultrasound (US), MRI, positron emis-
sion tomography, metaiodobenzylguanidine scan, thoracen-
tesis, and endoscopy [2–19] . In many cases, the diagnosis re-
mained undetermined until the time of exploratory thoraco-
tomy or thoracoscopy [ 3 ,8–12 ,14–17 ,19 ]. Among the previously
published case reports, the correct diagnosis of ELS torsion
was suggested preoperatively in only a minority of cases, as
it was in our case [ 2 ,4 ,5 ,6 ,7 ,18 ]. 

The correct preoperative diagnosis of ELS torsion in these
cases relied on CT, US, and MRI findings [ 2 ,4–7 ,18 ]. In some
cases, imaging was able to visualize the characteristic aber-
rant systemic vessel of ELS [ 2 ,6 ,18 ]. However, due to the inher-
ent compromise of the vessel in torsion, a feeding vessel is
not always seen, as in our case [ 4 ,5 ,7 ,9 ]. Interestingly, in the
previously reported case of fetal ELS, a feeding vessel was in-
termittently apparent on imaging, which was attributed to in-
termittent torsion [18] . 

In our case, the preoperative diagnosis of ELS torsion was
heavily dependent on the lesion’s MRI features. The lesion’s
polygonal, well-circumscribed shape, and location in the in
the left inferior medial pleural space were classic for imag-
ing appearance ELS [7] . Hypointense signal on T2-weighted
imaging with slight hyperintense signal on T1-weighted imag-
ing suggested the hemorrhagic nature of the infarcted ELS.
Lack of contrast enhancement was also supportive of infarc-
tion and decreased the likelihood that the mass represented a
neoplasm, an important alternative diagnosis. The associated
pleural effusion in our patient is also nearly universally de-
scribed by other authors and has been attributed to blockage
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of the draining lymphatics by torsion of the vascular pedicle
[ 8 ,18 ]. 

In the scientific literature, the reported MRI characteristics
of ELS with torsion are variable. Like ours, some cases have
demonstrated low T2 signal intensity of the torsed ELS, [ 3 ,7 ,10 ]
while others have demonstrated increased or intermediate T2
signal intensity [ 18 ,9 ]. We interpreted the low T2 signal inten-
sity in our case to indicate hemorrhage, which was also sup-
ported by the increased T1 signal intensity of the torsed ELS.
Increased T1 signal intensity of the torsed ELS has been previ-
ously described and attributed to hemorrhage [ 2 ,3 ]. Yokota et
al. noted low T1 signal intensity in their case of ELS torsion and
emphasized the usefulness of chemical shift subtraction in
suggesting hemorrhage. Alternately, ELS with torsion has also
been reported to have heterogeneous signal intensity, charac-
terized by branching foci of T2 hyperintensity, which was not
seen in our patient [ 2 ,3 ]. 

The enhancement pattern of ELS with torsion is also vari-
able. Like the case reported by Gawlitza et al., our patient’s
torsed ELS did not enhance following contrast administra-
tion. Choe et al. described irregular central enhancement
with decreased peripheral enhancement of a torsed ELS, while
Takeuchi et al. reported only peripheral enhancement in a case
of ELS torsion, distinct from the strong enhancement of their
comparison case of a ELS without torsion. The amount of en-
hancement may relate to the degree of torsion of the feeding
vessel, with lack of enhancement likely in those with com-
plete occlusion of vascular flow. 

While the MRI imaging characteristics of our case of ELS
with torsion are shared by some of the previously reported
cases in the literature, its particular combination of low sig-
nal intensity on both T2-, and T1-weighted imaging with com-
plete lack of enhancement has not been previously described.
Perhaps these features reflect complete occlusion of the feed-
ing vessel with an advanced degree of infarction of the torsed
ELS, as the patient’s symptoms began three days prior to pre-
sentation. 

One question not explained by imaging or surgical findings
is why the torsion of the ELS occurred. Our patient had partic-
ipated in an athletic competition prior to onset of this pain,
although the two events were separated by three days. How-
ever, he had also been active just the day before his presen-
tation, bicycling, and mowing the lawn. This raises the possi-
bility that activity or respiratory exertion may predispose an
ELS to torsion. Yokota et al. has endorsed vigorous exercise as
a potential precipitating factor, noting that their patient with
ELS torsion had been playing tennis at the time his symptoms
began. In contrast, in an adult case of ELS torsion, Lima et al.
proposed that the mass effect of a recent pregnancy had pro-
moted torsion of the ELS. 

In conclusion, ELS with torsion is a rare complication of
a rare congenital anomaly with an often-nonspecific clinical
presentation. The correct diagnosis can be made by imaging,
and MRI may be particularly helpful, as it was in our case.
Though the MRI signal characteristics of ELS with torsion may
be variable, certain features are fairly consistent, including
inferior medial pleural location, well-defined contours, and
associated pleural effusion. Importantly, though an aberrant
systemic feeding vessel is the hallmark of ELS, this is often
not demonstrated in the setting of torsion. Accurate preop-
erative diagnosis allows for treatment with sequestrectomy,
which is well tolerated, and often abruptly terminates the pa-
tient’s symptoms [ 3 ,10 ,12 ,14 ]. 

Patient consent 

Written informed consent was obtained for this case report. 
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