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ALK-rearranged lung adenocarcinoma showing intra-bronchial
protrusion: a case of actually peripheral origin with a rare

spreading pattern
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Abstract: We present a case of anaplastic lymphoma kinase (4ALK)-rearranged lung adenocarcinoma,

which showed intra-bronchial protrusion, but was found to be immunohistochemically positive for thyroid

transcription factor-1 (T'TF-1). To the best of our knowledge, this is the first case of ALK-rearranged lung

cancer that presented as an elevated lesion projecting into the bronchial lumen. Although the tumor was

located to be close the hilar region of the lung, it showed a positive immunohistochemical expression of

TTEF-1, which implied the peripheral origin of the tumor. This case highlights the need to consider the

possibility of an ALK-rearranged lung adenocarcinoma of peripheral origin masquerading as a central-type

tumor.
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Introduction

Anaplastic lymphoma kinase (ALK)-rearranged lung
adenocarcinoma is recognized to have a peripheral
origin, the hallmarks of which are characterized by
terminal bronchiolar and respiratory unit cells, including
thyroid transcription factor-1 (T'TF-1) positive cells;
adenocarcinoma with ALK fusion is categorized into
the so-called terminal respiratory unit (TRU)-type
adenocarcinoma, which implies a peripheral origin of
the tumor. However, several cases of allegedly central-
type lung adenocarcinoma with ALK fusion diagnosed on
computed tomography (CT) have been described in the
published literature. Central-type tumors of the right lung
are usually defined as those arising from the right main
bronchus, lobar bronchi (B'***), and segmental B' bronchi.
However, based on this criterion, we have encountered
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very few cases of central-type adenocarcinoma as well as
central-type squamous cell carcinoma. Therefore, we have
focused on the next generation of bronchial branching,
i.e., subsegmental bronchi, in which tumors with similar
characteristics as purely central-type arise. We encountered
a case of lung adenocarcinoma with ALK fusion showing
intra-bronchial protrusion and located at a subsegmental
bronchus. To the best of our knowledge, such a case has
never been previously reported. In this report, we present
the first such case, along with molecular pathological
analyses.

Case presentation

An asymptomatic 48-year-old Japanese man with
elevated serum carcinoembryonic antigen (CEA) level
(10.1 ng/mL) in medical examinations was referred to
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Figure 1 Computed tomography (CT) (A,D), positron emission tomography (PET)-CT (B,E), bronchofiberscope (C), of the tumor.

(A) CT showing a well-circumscribed mass in the hilar region of right upper lobe of lung; (B) PET-CT demonstrating an increase in
fluorodeoxyglucose (FDG) uptake; (C) an elevated lesion that projected into the lumen of bronchus B6b~B6 entrance observed during the
bronchofiberscope procedure; (D) CT showing a primary tumor of the S6 hilar region; (E) PET-CT demonstrating no increase in FDG

uptake in the primary lesion.

The Cancer Institute Hospital, Japanese Foundation for
Cancer Research, Tokyo, Japan. He had no history of
smoking or exposure to occupational or environmental
carcinogens including asbestos. He had a family history
of leukemia in his father but not of lung cancer. Chest
CT scans showed a well-circumscribed 42-mm mass
in the hilar region of the right upper lobe of the lung,
which resembled a swollen lymph node with metastasis
(Figure 1A). Positron emission tomography (PET)-CT
showed increased fluorodeoxyglucose (FDG) uptake in
the lesion (Figure 1B). Histopathological examination
of the endobronchial ultrasound-guided transbronchial
needle aspirate yielded a diagnosis of adenocarcinoma.
During the bronchofiberscope procedure, we observed an
elevated lesion that projected into the lumen of bronchus
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B®~B° entrance (Figure 1C), although we could not detect
this lesion on CT or PET-CT. Transbronchial needle
aspiration cytology and transbronchial biopsy of the lesion
also showed adenocarcinoma. Repeat assessment of the CT
radiograph showed a suspicious lesion in the S hilar region
(Figure 1D) without FDG uptake on PET-CT (Figure 1E).
This S° hilar lesion was considered as the primary tumor,
because no other candidate primary lesion was observed on
thin-slice chest CT (1.25 mm thick). A diagnosis of primary
lung adenocarcinoma in the S° hilar region with lymph node
metastases of the hilar region of the right upper lobe (#12u,
#11s, and #10), cT1aNIMO (cStage ITA), was established
according to the 7™ edition UICC TNM classification.
Because of the metastatic swollen lymph node in the hilar

region, right pneumonectomy with a curative intent was
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Figure 2 Histopathological features (A-C) and immunohistochemical features (D-E,H), and fluorescence in situ hybridization (FISH) (G)

of the tumor. (A-C) Hematoxylin-eosin stained sections showing a primary lesion that displaced the bronchus B6b from outside with a
projection into the lumen of bronchus (A), component of signet-ring cells (B), and component of acinar structure with mucin (C); (D-F)
immunohistochemically, the tumor was positive for thyroid transcription factor-1 (T'TF-1) (D), Napsin A (E), and anaplastic lymphoma
kinase (ALK) (F); (G) EML4-ALK rearrangement was detected by FISH fusion assay; (H) nuclear TTF-1 immunostaining was detected
only in the tumor cells, but not in the nearby normal bronchial epithelial cells (A: x2, objective; B: x40, objective; C: x10, objective; D: x40,

objective; E: x10, objective; F: x10, objective; G: x60, objective; H: x4, objective).

performed along with lymph node dissection.
Macroscopically, a 13-mm primary lesion, which
had displaced the bronchus B* from outside, was
found projecting into the bronchial lumen (Figure 2A4).
Histologically, the tumor was composed of a signet-ring
cell component (Figure 2B) with a component of acinar
structure with mucin (Figure 2C). Immunohistochemical
staining was performed using the Leica Bond III automated
system (Leica Biosystems Melbourne Pty Ltd., Australia).
The tumor was positive for TTF-1 (clone: 8G7G3/1,
DAKO, Carpinteria, USA, 1:1,000 dilution), Napsin
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A (clone: IP64, Leica Biosystems Newcastle Ltd., UK,
1:800 dilution), and ALK (clone: 5A4, Leica Biosystems
Newcastle Ltd., 1:50 dilution) (Figure 2D,E,F). EML4-
ALK rearrangement was detected by fluorescence in situ
hybridization (FISH) fusion assay (Figure 2G). Epidermal
growth factor receptor (EGFR) mutation was not detected.
On the basis of histology, immunohistochemistry and FISH,
the tumor was diagnosed as ALK rearrangement-positive
acinar adenocarcinoma, moderately differentiated, with
a signet-ring cell component, pT1aN2MO (pStage IIIA)

according to the 7" edition Union for International Cancer
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Control (UICC) TNM classification.

The patient was discharged from hospital without any
complications. Adjuvant chemotherapy with cisplatin
(CDDP) + vinorelbine (VNR) was administered. The
patient is alive and has not shown any signs of recurrence
16 months after the surgery.

Discussion

Main clinicopathological characteristics of lung
adenocarcinoma with ALK fusion include young age at onset,
lack of a strong association with smoking, obvious acinar
histology with mucin or signet-ring cells, and a TTF-1 cell
lineage (1,2). However, our present case with ALK fusion is
macroscopically centrally located and immunohistochemically
TTF-1 positive, which suggests a peripheral origin. There
have been several papers published for cellular origin and
etiology of lung adenocarcinoma (3-7).

Almost all lung adenocarcinoma with ALK rearrangement
is positive for TTF-1, and classified as a TRU type.
We have never encountered a case of central-type lung
adenocarcinoma with ALK fusion in our clinical experience.
We examined the tumor location on CT and TTF-
1 expression in 42 patients with ALK-rearranged lung
adenocarcinomas resected at our hospital between 2005
and 2013. In this study, all tumors were of peripheral-type
on CT (100%, 42/42) and all but one tumors were TTF-1-
positive (97.6%, 41/42).

Several reports have described macroscopically central-
type lung adenocarcinoma with ALK fusion diagnosed on
CT; for example, central-type tumors comprised 57.4% (8)
or 48.9% (9). However, these studies only used macroscopic
classification based on CT and did not consider TTF-1
expression. Furthermore, the diagnostic criterion for central
type has not been described in detail in these studies.
Although a recent report showed the high-resolution CT
features of ALK-rearranged lung adenocarcinoma (10),
there are no reports that discuss the location of this tumor.
To the best of our knowledge, ALK-rearranged lung cancer
projecting into the bronchial lumen on bronchofiberscopy
has not yet been described.

TTF-1 regulates normal peripheral lung functions, and
is necessary for lung morphogenesis (3). TTF-1 not only
activates surfactant protein genes in type-II pneumocytes
and Clara cells (11), but also plays a key role in the
differentiation and function of type-II pneumocytes in the
fetus (12). After birth, TTF-1 was found to be selectively

expressed in type-II pneumocytes and non-ciliated
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respiratory bronchial cells in the conducting regions of the
lung (13).

These findings are consistent with the hypothesis that
tumor TTF-1 expression points toward the peripheral
origin of the tumor. In our case, nuclear TTF-1
immunostaining was detected only in the tumor cells, but
not in the adjacent normal bronchial epithelial cells, which
were compressed by the tumor (Figure 2H). This suggests
that the tumor cells did not originate from the bronchial
epithelial cells, constituting convincing evidence that
the tumor did not originate from the central respiratory
epithelium.

Our case promotes awareness about patients with
ALK-rearranged lung adenocarcinoma. The tumor can
be classified into TRU-type on the basis of positive
immunostaining of TTF-1, even if it appears to be of
central type based on macroscopic characteristics. Cases
of macroscopically central-type ALK-rearranged lung
adenocarcinoma (8,9) may be of TRU-type, based on
cellular origin. Detailed investigations are required
to elucidate the location of previously reported lung
adenocarcinoma with ALK fusion by careful confirmation of
bronchial branching and TTF-1 expression.
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