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Background: Fetal Lung Interstitial Tumor (FLIT) is a rare benign lung tumor. There have
been 18 cases of FLIT described in the literature. FLIT is characterized by a region of
arrested lung development and must be differentiated from other congenital lung lesions

Case Presentation: We report the first two known cases of FLIT in Australia and New
Zealand. In both cases, the patients developed respiratory distress at birth requiring
intubation. Imaging revealed solid lesions and echocardiography demonstrated pulmonary
hypertension. The patients underwent surgical resection without any complications or

recurrence.

Conclusion: FLIT is a rare benign congenital lung tumor that can be adequately managed

with surgical resection.

INTRODUCTION

Fetal Lung Interstitial Tumor (FLIT) is a rare benign
tumor of lung interstitial mesenchymal cells that was
first described by Dishop et al. in 2010. [1, 2] The
pathophysiology of FLIT is characterized by a region of
arrested lung development. The tumor histologically
resembles the fetal lung at the canalicular stage
which is approximately 20 weeks to 24 weeks of ges-
tation. [3] We report the first two known cases of FLIT
in Australia and New Zealand.

CASE SERIES

Case 1: A female infant was born at 39+6 weeks ges-
tation via vaginal delivery. Apgars at birth were 7 and
9. Antenatal scans showed possible polyhydramnios.
After birth, she developed respiratory distress. Chest
x-ray (Fig. 1) showed a homogenous opacity in the
right hemithorax with only a small amount of aerated
lung at the apex with the associated mediastinal shift.
She was intubated and then transferred to our spe-
cialist pediatric hospital for ongoing management. An
ultrasound showed extensive opacity in the right he-
mithorax due to a large mass with some small cystic
spaces. A CT chest with contrast (Fig. 1) demonstrat-
ed a solid appearing lesion occupying most of the
right hemithorax without any air-filled components.

Alpha Fetoprotein and Beta HCG were normal for a
neonate. Preoperative echocardiography showed a
structurally normal heart, however, pulmonary hyper-
tension was noted. The differential diagnosis at the
time included Cystic Pulmonary Adenomatoid Mal-
formation (CPAM) or Pleuropulmonary Blastoma
(PPB).

On day 3 of life, she underwent an uncomplicated
right thoracotomy and lower lobectomy. There was
minimal blood loss intraoperatively. Inhaled nitric
oxide was commenced for pulmonary hypertension.
She was extubated on postoperative day 4. The chest
drain placed intra-operatively was kept until postop-
erative day 9 when a mild air leak settled.

She spent a further 1 month in the neonatal unit after
which she was discharged home. Pulmonary hyper-
tension had resolved on repeat ECHO performed at 2
months of age. Based on the histopathological simi-
larities with PPB, and the high prevalence of an un-
derlying DICER1 tumor predisposition syndrome in
patients with PPB, she was subsequently referred to
our Cancer Genetics Service for assessment. No path-
ogenic or likely pathogenic (P/LP) germline variants
were identified in DICER1.
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Histopathology confirmed the diagnosis of FLIT with
no evidence of malignancy. The tumor was encapsu-
lated and consisted of enlarged air spaces with wid-
ened septa. The child remains well at ten years of age.

Figure 1: (A) Chest X-ray of Case 1 on Day 1 of life showing a
homogenous opacity in the right hemithorax associated with
mediastinal shift to the left. (B) Coronal view of CT chest with a
contrast of Case 1 on Day 2 of life showing solid appearing le-
sions in right hemithorax without air-filled components. (C) Axial
view with abdominal window (D) Axial view with lung window

Case 2: A female twin was born at 35+5 weeks gesta-
tion via elective cesarean section. Apgars at birth were
7 and 9. She had normal antenatal scans. After birth,
she developed respiratory distress and was trans-
ferred to our institution. She was initially managed
with CPAP but required intubation on day 2 of life.
Chest x-ray (Fig. 2) showed a homogenous opacifica-
tion of the right middle and upper zones. CT chest
with contrast (Fig. 2) showed a large low-density le-
sion in the right upper hemithorax which was not
typical of CPAM and suggestive of a congenital lung
tumor.

Preoperative echocardiography demonstrated a struc-
turally normal heart with significant pulmonary hy-
pertension, a small patent foramen ovale, and a small
patent ductus arteriosus with a bidirectional shunt.
Tumor markers were not done for this patient.

On day 3 of life, due to the ongoing requirement for
cardiorespiratory support, she underwent a right
thoracotomy and right upper lobectomy. There was
minimal intraoperative blood loss. On postoperative
day 1, inhaled nitric oxide was started for the man-
agement of pulmonary hypertension. She was extu-
bated on day 3 postoperatively and the right chest
drain was removed on postoperative day 4. She had
minor wound dehiscence with serous discharge which
was managed with simple dressings.

Histopathology confirmed a diagnosis of FLIT. At 2
weeks of age, echocardiography showed the resolution
of pulmonary hypertension. She was discharged home
at approximately 3 weeks of age. Again postoperative
referral to Cancer Genetics Services was made and
multiple café au lait spots and neck freckles were
found. Based on the clinical information, genetic test-
ing was performed and a pathogenic NF1 germline
variant was identified. However, no P/LP variants
were identified on DICER1. This child remains well at
three years of age.
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Figure 2: (A) Chest X-ray of Case 2 on Day 1 of life showing a
homogenous opacification of the right middle and upper zones.
(B) Coronal view of CT chest with a contrast of Case 2 on Day 2
of life showing a large low-density lesion in the right upper he-

mithorax which was not typical of CPAM and suggestive of a

congenital lung tumor (C) Axial view.

Histopathology: The morphologic features of both cas-
es are similar and in line with descriptions in the lit-
erature. The tumors are well-circumscribed and par-
tially encapsulated, composed of irregular air-space-
like structures with variably widened septa lined by
bland cuboidal cells. The interstitium of the widened
septa is expanded by an infiltrate of small cells with a
polygonal to spindled appearance. Some interstitial
cells show well-defined borders and clear cytoplasm
containing glycogen. Strands of smooth muscle out-
line some of the air spaces within the tumor. Focally,
in Case 2, a small myxoid spindle cell component is
seen, reminiscent of chondroid differentiation. No
atypia or mitoses are identified. Minimal hemorrhage
and minimal necrosis are noted. On immunohisto-
chemical staining (Case 2), the tumor cells in the in-
terstitium are positive for vimentin, and patchy stain-
ing for SMA and desmin is present. The cuboidal cells
lining the septa are positive for MNF116 (pancyt-
okeratin), EMA, D2-40, and TTF-1. ALK1 and myog-
enin were negative. The Ki67 proliferative index was
up to ~15% of cells staining in some areas. Figure 3
shows the pathological features of Case 2.
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resection containing a well-circumscribed tumor. B. On section-

ing, the tumor exhibited a solid and cystic cut surface. C and D.

Low power (C) and high power (D) view of the tumor (hematoxylin

and eosin stained sections) showing airspaces (a) lined by bland

cuboidal cells and surrounded by thickened septa (s) containing
an infiltrate of cells with clear cytoplasm.

DISCUSSION

To date, in the English language literature, there have
been 18 cases of FLIT described. Of these, there have
been 14 cases described in the United States [1, 3-6],
3 cases in Japan [7-9], and 1 case in India. [10] The
first 10 cases were described by Dishop et al. in the
United States. [1] Lazar et al expand on one of the
cases previously described in the case series by Dis-
hop. [5] Pediatric thoracic surgeons from all of the
major pediatric surgical centers in Australia and New
Zealand were contacted with no other cases of FLIT
identified.

Differentials for a congenital lung lesion can include
pulmonary malformations or rare lung tumors. Con-
genital lung malformations include but are not limited
to congenital pulmonary airway malformation (CPAM),
bronchopulmonary sequestrations (BPS), congenital
lobar emphysema (CLE), and bronchogenic cysts.[11]
There are four known congenital lung tumors which
include FLIT, cystic pleuropulmonary blastoma (PPB),
congenital peribronchial myofibroblastic tumor
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(CPMT), and infantile fibrosarcoma. [3] The correct
diagnosis is paramount as the management and
prognosis can differ between the different types of
tumors. In some cystic lung lesions, an acceptable
approach would be nonoperative with observation
alone. [1] Conversely, Pleuropulmonary Blastoma
(PPB) is rare, highly aggressive, and carries a poor
prognosis. Generally, surgical resection is done with
adjuvant chemotherapy and occasionally radiothera-
py. [12] There have been no reported recurrences of
FLIT post-resection. [1, 3, 10]

Up to 70% of patients with PPB harbor an underlying
germline P/LP variant in DICER1. [13] Historically,
FLIT was not thought to be a separate entity from PPB
and therefore the probability of detecting an underly-
ing deleterious germline variant in DICER in patients
with FLIT is unclear. Case 2 harbored a pathogenic
NF1 germline variant. Although the association be-
tween FLIT and neurofibromatosis type 1 (NF1) has
not been reported previously, the association between
NF1 and major congenital anomalies is well recog-
nized. [14] The genetic results in these 2 cases sug-
gest that the role of DICER1 in the development of
this type of congenital lung tumor is questionable and
that a broader gene panel could be considered in the
context of a diagnosis of FLIT.

This case report describes two known cases of FLIT in
Australia. Both cases were diagnosed postnatally and
underwent surgical resection. Both patients did not
have any respiratory complications or recurrence.
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