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Anaplastic lymphoma kinase (ALK) rearrangement, is a kind of driver mutation, accounts for 3%-5% of non-small cell
lung cancer (NSCLC). NSCLC patients harboring ALK fusion genes have distinct clinical features and good response
to ALK inhibitors. Metastasis from lung cancer to the ovary has rarely been known. We report a case of a 54-year-old
woman with bilateral ovarian metastases from ALK rearranged NSCLC. She underwent bilateral salpingo-oophorectomy
for ovary masses, which were progressed after cytotoxic chemotherapy although primary lung mass was decreased.
Histopathological examination of the ovary tumor showed characteristic adenocarcinoma patterns of the lung and ALK

rearrangement.
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Introduction

Anaplastic lymphoma kinase (ALK) gene rearrangement
has emerged as an important driver mutation in non-small
cell lung cancer (NSCLC) since echinoderm microtubule
associated protein-like 4 (EML4)-ALK fusion gene was dis-
covered in 2007'. ALK gene rearrangement is found in ap-
proximately 3%-7% of NSCLC. ALK fusion genes are more
frequently found in patients with adenocarcinoma histology,
younger age, and light or never smoking history and they
are sensitive to the ALK inhibitors*’. Although EML4-ALK
translocations tend to occur in patients with more advanced
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NSCLC? ovarian metastasis originating from lung cancer is
extremely rare. Here, we report a case of a 54-year-old woman
with bilateral ovarian metastases from ALK rearranged
NSCLC.

Case Report

A 54-year-old woman with a 2.5 pacleyear smoking history
presented with cough and dyspnea. Computed tomography
(CT) scan showed a 5.4- and 3.3-cm sized left lower lobe
masses with left hilar and subcarinal lymphadenopathies (Fig-
ure 1). Positron emission tomography-computed tomography
(PET-CT) showed increased fluorodeoxyglucose uptake in
two left lower lobe masses and bilateral ovaries (Figure 2).
Brain magnetic resonance imaging (MRI) revealed dissemi-
nated brain metastasis. CT-guided percutaneous transthorac-
ic needle biopsy of the lung mass confirmed adenocarcinoma
and the tumor showed marked ALK protein expression by im-
munohistochemistry (IHC). Fluorescent in sifu hybridization
(FISH) analysis for ALK translocation revealed also positive.
However, an analysis of biopsy specimen showed no evidence
of a preexisting mutation in epidermal growth factor receptor
(EGFR) and Kirsten rat sarcoma viral oncogene (KRAS).

She received first-line cytotoxic chemotherapy consisting
of pemetrexed (500 mg/m®) and cisplatin (60 mg/m?) instead
of crizotinib with whole brain radiation therapy to a total dose
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Figure 1. Computed tomography scan showing a 5.4-cm- (A) and 3.3-cm-sized (B) left lower lobe masses with left hilar (C) and subcarinal

lymphadenopathies.

Figure 2. Bilateral ovarian metastases of lung cancer at the initial
positron emission tomography-computed tomography scan show-
ing hypermetabolic activity in both ovaries (maximum standard-
ized uptake value: right 15.7, left 13.4).

of 3,000 cGy in 10 fractions on account of financial reasons.
Approximately 10 days after starting first-line chemotherapy,
the patient presented fever and cough. Initially the patient
was treated with antibiotics for presumed pneumonia. Her
symptoms progressed through 3 consecutive days and were
accompanied by left pleuritic chest pain. High resolution CT
was performed and demonstrated progression of pulmonary
masses. Size of primary tumor and additional tumor was in-
creased from 5.4 cm and 3.3 cm to 6.0 cm and 3.6 cm, respec-
tively. She was treated with erlotinib 150 mg/day as second-
line therapy and palliative radiation therapy to lung masses in
left lower lobe. A total dose of 3,500 cGy was delivered in 14
fractions.

After 3 weeks of erlotinib as second-line therapy, abdomi-
nal CT scan showed increased sized bilateral ovarian masses
(right, 2 to 4.1 cmy; left, 2.7 to 5 cm) while pulmonary masses
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Figure 3. The ovary showing thick trabeculae or nests of solid vari-
ant adenocarcinoma (H&E stain, x100). Inset: The tumor cells are
positive for nuclear immunoreactivity to TTE-1 (x400).

(primary mass, 6.0 to 4.9 cm; additional mass, 3.6 to 2.9 cm)
and metastatic mediastinal lymph nodes were decreased in
size on chest CT scan. She underwent laparoscopic bilateral
salpingo-oophorectomy to differentiate synchronous bilateral
ovarian cancers and tumors metastatic to the both ovaries.
Microscopic examination of both ovaries revealed metastatic
adenocarcinoma from the lung (Figure 3). IHC and FISH
analyses for ALK translocation were both positive (Figure 4).

Five weeks after the initiation of erlotinib, rapid progression
to adrenal and pancreatic metastases was detected on the
follow-up PET-CT although primary lung mass and dissemi-
nated brain metastases that had been radiation treatment
fields revealed partial improvement. She stopped taking erlo-
tinib and changed to take third-line chemotherapy consisting
of gemcitabine (1,000 mg/m?) and carboplatin (4 area under
the curve).

After four cycles of third-line chemotherapy, chest CT
showed increased size of pulmonary masses, metastatic me-
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Figure 4. (A) The tumor cells of the ovary showing strong ALK immunostaining positivity (x400). (B) Positive split signal patterns using ALK

break-apart fluorescent in situ hybridization probe.

diastinal lymph nodes and left adrenal mass. In addition, brain
MRI showed progression of the multiple brain metastases.
Eventually, the patient discontinued chemotherapy owing to
unacceptable toxic effects and no further clinical benefit.

Discussion

Fusion of the ALK with the EML4 is found in approximately
of 3%-7% of all NSCLC. ALK rearranged NSCLC has unique
clinical and molecular features. Patients with ALK rearranged
NSCLC are relatively young, never or former light smoker and
have histology of adenocarcinoma’. Crizotinib, ALK inhibitor
is preferred as the initial therapy of advanced ALK-positive
lung cancer’. In addition, second-generation ALK inhibitors
or heat shock protein 90 inhibitors are under clinical studies
for ALK-positive lung cancer patients, because of acquired re-
sistance to crizotinib like as NSCLC patients harboring EGFR
mutation.

However, in the present case, the patient could not afford to
receive treatment with crizotinib for financial problems at the
start and underwent pemetrexed based chemo-radiation ther-
apy. The choice of specific chemotherapy agent or regimen
for ALK-positive lung cancer is accordance with histologic
type in a similar way of other forms of NSCLC. One large mul-
ticenter retrospective study showed a similar level of progres-
sion free survival on pemetrexed or nonplatinum/pemetrexed
combinations in ALK-positive and ALK-negative lung cancer
patients’. In addition, subgroup analysis of crizotinib versus ei-
ther pemetrexed or docetaxel in the phase 1T study (PROFILE
1007) of advanced ALK-positive NSCLC showed pemetrexed's
superior efficacy over docetaxel. Median progression free sur-
vival was longer on pemetrexed (4.2 months) than docetaxel
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(2.6 months) and 1-year progression free survival rates were
16% on pemetrexed and 6% on docetaxel’.

This case showed that primary lung mass and metastatic
brain tumors were relatively sensitive to radiation therapy,
despite rapid development of distant metastases. Hayashi et
al’ also reported a NSCLC with ALK rearrangement case who
showed complete response to radiation therapy of cystic brain
metastasis.

Metastatic ovarian tumors are not uncommon, which ac-
count for approximately 10%-30% of all ovarian cancers™. The
common primary sites are colon, stomach, appendix, breast
and pancreas’. However, ovarian metastasis from lung cancer
is extremely rare, it accounts for only 0.3%-0.4% of metastatic
ovarian tumors™"’. Although some retrospective analyses re-
ported that patients with metastatic NSCLC harboring ALK
rearrangement might be correlated with increased risk of
pericardium and pleural metastases'""”. Other than common
sites of metastasis of lung cancer such as bones, liver adrenal
glands and brain, metastases to bilateral ovaries of ALK rear-
ranged NSCLC may not be a coincidence. Further research is
necessary to define a distinct metastatic behavior of ALK rear-
ranged NSCLC such as bilateral ovaries and the effectiveness
of radiation therapy to the ALK rearranged NSCLC. Differen-
tial diagnosis between primary and metastatic ovarian tumors
is needed due to different treatment modality such as cytore-
ductive surgery or palliative chemotherapy with appropriate
regimen. After second-line chemotherapy, this case report
showed mixed response to chemotherapy; the size of primary
lung lesion decreased however that of both ovarian lesions
increased. Therefore to rule out synchronous double primary
ovarian cancer, we decided to perform laparoscopic bilateral
salpingo-oophorectomy aggressively. There is no available
noninvasive diagnostic tool for the differential diagnosis be-
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tween primary and metastatic ovarian tumors, and surgery is
inevitably needed to make an accurate diagnosis and plan ap-
propriate treatment strategy.
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