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CASE REPORT Open Access
Intradiaphragmatic extralobar pulmonary
sequestration in adult
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Abstract

Extralobar pulmonary sequestrations may be located in intrathoracic or extrathoracic areas. Extrathoracic
intradiaphragmatic extralobar pulmonary sequestrations are an extremely rare subset of bronchopulmonary
sequestrations and there have been very few reported cases until now. We describe a 48-year-old Korean woman
found to have left peridiaphragmatic lesion on computed tomography. We performed thoracoscopic surgery and
successfully resected the tumor. Based on the histological findings, it was diagnosed as an intradiaphragmatic
extralobar pulmonary sequestration. Postoperative course was uneventful. Intradiaphragmatic extralobar pulmonary
sequestration in adult is extremely rare, so we report the case with a literature review.

Keywords: Diaphragm, Pulmonary sequestration, Thoracoscopy
Background
Extralobar pulmonary sequestrations are most com-
monly found within the thoracic cavity, but have been
described in extrathoracic areas as so called extrathor-
acic extralobar pulmonary sequestrations. Sequestrations
within the diaphragm (intradiaphragmatic extralobar
sequestration) are extremely rare. In this case, the
tumor was resected using thoracoscopic surgery, and
based on the histological findings, it was diagnosed as
an intradiaphragmatic extralobar pulmonary seques-
tration. We herein report a case of an extrathoracic
intradiaphragmatic extralobar pulmonary sequestra-
tion in a 48-year-old Korean woman.

Case presentation
A 48-year-old Korean female patient presented with an
abnormal mass lesion that was detected by abdominal
computed tomography in a visit to our hospital. She had
experienced intermittent abdominal pain for several
months. She had no other specific past medical history
and no history of trauma. The patient’s vital signs were
stable and laboratory tests were normal. Chest X-ray
showed no abnormal findings and the computed tomog-
raphy of her chest showed a 4-cm-sized round mass
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with areas of calcification in the left hemidiaphragmatic
area (Figure 1). After a review of the diagnostic imaging,
we were still unable to localize the mass, but we con-
cluded that the lesion was most likely located in the
left pleural space based on its proximity to the dia-
phragm. We decided to remove the mass. The patient
was taken to the operating room for thoracoscopic
surgery. General anesthesia with double lumen endo-
tracheal tube intubation and one lung ventilation was
done. Two 5-mm ports and one 10-mm port were
placed in the left chest (fifth intercostal space in the
midclavicular line, sixth intercostal space in the anter-
ior axillary line, and eighth intercostal space in the
posterior axillary line) for the thoracoscopic approach.
No mass was visualized in the pleural space, but a
bulge was visualized in the diaphragm consistent with
the location of the lesion noted on chest computed
tomography. The diaphragm was opened with electro-
cautery around the mass lesion. Then we identified the
mass in the diaphragm (Figure 2). The mass was
adhered to the crucial fibers of the diaphragm but was
relatively well marginated. We dissected carefully, and
a small feeding vessel was noted and clipped. The
dissection was relatively easy and the mass was removed.
The diaphragm defect was closed with interrupted poly-
ester sutures and one chest tube was placed. The post-
operative course was uneventful. The chest tube was
removed on the third postoperative day and the patient
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Figure 1 Preoperative chest computed tomography findings.
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was discharged the following day. The specimen mea-
sured about 4 cm in diameter, 9.4 gram in weight, and
was well-defined and reddish. Cut sections of the mass
showed sponge-like appearance with cartilage and yellow-
colored mucoid materials. Histologic evaluation of the
specimen was consistent with the diagnosis of an extra-
lobar sequestration (Figure 3).
Figure 2 Intraoperative thoracoscopic images. (A) Incision of diaphragm
Diaphragmatic bulge (black arrow). Incision site of diaphragm (red arrow). (
mucoid materials were drained (black arrow).
Discussion
Pulmonary sequestration was first defined by Pryce in
1949 [1] as characterized by a non-functional lung
without communication with the bronchial tree and the
presence of an aberrant blood supply. On the basis of
morphological patterns, they are divided into two types:
intralobar and extralobar. An intralobar sequestration
(black arrow), Intradiaphragmatic mass (red arrow) was identified. (B)
C) Small aberrant vessels were clipped (black arrow). (D) Yellowish



Figure 3 Pathologic findings of the resected specimen. (A) Gross findings. (B) Dilated mucin-filled airways and remnants of cartilaginous
bronchi (x 100, hematoxylin and eosin stain). (C) Normal lung tissue is not observed (x 100, hematoxylin and eosin stain). (D) Dilated airways are
lined by bronchiolar type epithelium (x 200, hematoxylin and eosin stain).
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shares the same pleura with normal lung, but an extra-
lobar sequestration has a separate pleura. Intralobar
sequestrations are more common (75-85% of cases),
while only 25% are extralobar sequestrations [2,3].
Extralobar sequestrations are most commonly found in
the thorax, usually on the left side [4]. Only 10-15% of
extralobar sequestrations are located in the abdomen
[3,5]. Usually, extrathoracic extralobar pulmonary se-
questrations are infradiaphragmatic, masquerading as
suprarenal masses [4,6-8]. Intradiaphragmatic extralobar
pulmonary sequestration is rare and there have been very
few reported cases until now [9-11]. The location of
extralobar pulmonary sequestrations in the diaphragm
sheds light on the relationship between the embryology
of sequestration, diaphragm, and lung. The pleuro-
peritoneal folds form and coalesce the primordial dia-
phragm from the body wall during the 9th to 12th
weeks of gestation; therefore, a bronchopulmonary
sequestration that arises during this period may have a
higher chance of forming within the diaphragm [10].
True intradiaphragmatic pulmonary sequestrations are
rare and all reported cases have been younger than two
year old. In the present case, the patient was a 48-year-
old female. This is the first case found in an adult.
Pulmonary sequestration can usually be identified by
diagnostic imaging as a soft tissue mass with an aberrant
blood supply [9]. In our case, computed tomography of
the patient showed a soft tissue mass but did not reveal an
aberrant blood supply. The imaging diagnosis of intra-
diaphragmatic pulmonary sequestration is not easy. In
2009, Meier et al. [11] described the “split hemidiaphragm
sign” as a radiologic finding of two leaflets of diaphrag-
matic muscle surrounding a soft tissue mass on computed
tomography. This is helpful for preoperative diagnosis of
this rare disease. However, in our case, we could not iden-
tify such findings on our patient’s computed tomographic
scan. The appropriate management of extrathoracic extra-
lobar pulmonary sequestration remains controversial.
Some authors advocate expectant management without
resection [12,13]. Other authors recommend embolization
of the systemic artery as a treatment option [14]. However,
most authors recommend surgical removal, especially
for extrathoracic lesions, due to concern for infection,
malignant degeneration, and difficult differentiation
from another neoplasm [15,16]. In this report we could
not diagnose the extrathoracic pulmonary sequestra-
tion. We chose surgical removal to allow differentiation
from another neoplasm such as teratoma or certain
types of malignancy. For surgical removal of intradiaph-
ragmatic extralobar pulmonary sequestration, thoraco-
scopy is recommended. McAteer et al. [9] described that
thoracoscopy provides excellent visualization of intra-
diaphragmatic masses and easy access for surgical
resection. They also noted that the thoracoscopic
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approach allows careful dissection of the mass away
from the diaphragm and primary repair of the resulting
defect. In our case, we performed the operation via thora-
coscopy and dissection of the mass from diaphragm and
primary repair of the defect were not difficult.

Conclusions
A case of intradiaphragmatic extralobar pulmonary se-
questration is rare. The patients previously reported with
such lesions were neonates or younger than two year
old. To our knowledge, this is the only case of intra-
diaphragmatic extralobar pulmonary sequestration in
an adult. We report the intradiaphragmatic extralobar
pulmonary sequestration and its successful removal by
thoracoscopic surgery along with literature reviews.

Consent
Written informed consent was obtained from the patient
for publication of this case report and any accompanying
images. A copy of the written consent is available for
review by the Editor-in-Chief of this journal.

Competing interests
The authors declare that they have no competing interests.

Acknowledgements
We gently appreciate the staffs of Radiology, YeungNam University Medical
Center.

Authors’ contributions
JH and MJ wrote the draft of the manuscript and obtained the written
consent. JH performed the literature review and participated in the manuscript
writing and helped to the final writing of the paper and gave final approval of
the manuscript. All authors have read and approved the final manuscript.

Author details
1Department of Thoracic and Cardiovascular Surgery, College of Medicine,
Yeungnam University, Daemyeong 5-dong, Nam-gu, Daegu Zip code
705-717, Korea. 2Department of Pathology, College of Medicine, Yeungnam
University, Daegu, Korea.

Received: 1 May 2014 Accepted: 16 June 2014
Published: 20 June 2014

References
1. PRYCE DM: Lower accessory pulmonary artery with intralobar

sequestration of lung; a report of cases. J Pathol 1946, 58(3):457–467.
2. Carrasco R, Castañón M, San Vicente B, Tarrado X, Montaner A, Morales L:

Extralobar infradiaphragmatic pulmonary sequestration with a digestive
communication. J Thorac Cardiovasc Surg 2002, 123(1):188–189.

3. Srikanth MS, Ford EG, Stanley P, Mahour GH: Communicating
bronchopulmonary foregut malformations: classification and
embryogenesis. J Pediatr Surg 1992, 27(6):732–736.

4. Kalenahalli KV, Garg N, Goolahally LN, Reddy SP, Iyengar J:
Infradiaphragmatic extralobar pulmonary sequestration: masquerading
as suprarenal mass. J Clin Neonatol 2013, 2(3):146–148.

5. Chan YF, Oldfield R, Vogel S, Ferguson S: Pulmonary sequestration
presenting as a prenatally detected suprarenal lesion in a neonate.
J Pediatr Surg 2000, 35(9):1367–1369.

6. Lee HC, Cho KH, Choi KH, Yoon YC, Lee YH, Hwang YH: Retroperitoneal
pulmonary sequestration in a neonate. Korean J Thorac Cardiovasc
Surg 2009, 42:364–367.

7. Hur J, Goo BW: Intradiaphragmatic retroperitoneal pulmonary
sequestration -a case report-. Korean J Thorac Cardiovasc Surg 2002,
35:244–247.
8. Gross E, Chen MK, Lobe TE, Nuchtern JG, Rao BN: Infradiaphragmatic
extralobar pulmonary sequestration masquerading as an intra-abdominal,
suprarenal mass. Pediatr Surg Int 1997, 12(7):529–531.

9. McAteer J, Stephenson J, Ricca R, Waldhausen JH, Gow KW:
Intradiaphragmatic pulmonary sequestration: advantages of the
thoracoscopic approach. J Pediatr Surg 2012, 47(8):1607–1610.

10. Nijagal A, Jelin E, Feldstein VA, Courtier J, Urisman A, Jones KD, Lee H,
Hirose S, MacKenzie TC: The diagnosis and management of
intradiaphragmatic extralobar pulmonary sequestrations: a report of 4
cases. J Pediatr Surg 2012, 47(8):1501–1505.

11. Meier AH, Eggli KD, Cilley RE: Intradiaphragmatic extralobar sequestration-a
rare pulmonary anomaly. J Pediatr Surg 2009, 44(12):27–29.

12. Laberge JM, Puligandla P, Flageole H: Asymptomatic congenital lung
malformations. Semin Pediatr Surg 2005, 14(1):16–33.

13. Adzick NS, Harrison MR, Crombleholme TM, Flake AW, Howell LJ: Fetal
lung lesions: management and outcome. Am J Obstet Gynecol 1998,
179(4):884–889.

14. Park ST, Yoon CH, Sung KB, Yoon HK, Goo DE, Kim KS, Pi SY, Auh YH:
Pulmonary sequestration in a newborn infant: treatment with arterial
embolization. J Vasc Interv Radiol 1998, 9(4):648–650.

15. Bratu I, Flageole H, Chen MF, Di Lorenzo M, Yazbeck S, Laberge JM:
The multiple facets of pulmonary sequestration. J Pediatr Surg 2001,
36(5):784–790.

16. Morin L, Crombleholme TM, D’Alton ME: Prenatal diagnosis and management
of fetal thoracic lesions. Semin Perinatol 1994, 18(3):228–253.

doi:10.1186/1749-8090-9-112
Cite this article as: Lee and Kim: Intradiaphragmatic extralobar pulmonary
sequestration in adult. Journal of Cardiothoracic Surgery 2014 9:112.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Case presentation
	Discussion

	Conclusions
	Consent
	Competing interests
	Acknowledgements
	Authors’ contributions
	Author details
	References

