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SUMMARY
Ovarian metastasis is substantially rare in non-small cell lung cancer (N-SCLC). Driver gene mutations, 
such as Anaplastic Lymphoma Kinase (ALK), are used in the diagnosis of N-SCLC and its metastases. 
Demonstration of ALK mutation in N-SCLC patients will be helpful for detecting ovarian metastasis 
and planning personalized therapy; however, there is a limited number of cases related to this topic. 
In this case, we present the diagnosis and treatment of ALK-positive non-small cell lung adenocarci-
noma patient with ovarian metastasis. Crizotinib is the first-class tyrosine kinase inhibitor using for the 
treatment of ALK-positive N-SCLC. The ovarian metastasis has been treated with surgery while under 
Crizotinib treatment. The patient continues to receive crizotinib treatment and no new metastases were 
detected at the end of a one-year follow-up. The possibility of ovarian metastasis in female N-SCLC 
patients with ALK rearrangement should be kept in mind.
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Introduction

Metastatic tumors of the ovary usually originate from 
the gastrointestinal tract and the breast. Ovarian me-
tastasis of lung cancer is substantially rare and only 0.4-
1% of cases with lung cancer develop ovarian metas-
tasis.[1] Adenocarcinomas account for approximately 
34% of these metastases.[2] In the literature, only seven 
ovarian metastases have been reported in adenocarci-
noma histology with ALK gene rearrangement muta-
tion.[3-9] In these patients, surgical resection is often 
performed to confirm the origin of the ovarian tumor. 
On the other hand, the role of surgery in diagnosis and 
treatment is controversial and the management should 
be individualized.

Case Report

A 37-year-old Gravida 4, Parity 3, Abort 1, the patient 
was admitted to Kocaeli University Hospital with a 
prolonged cough complaint. Her medical history was 
unremarkable, and she had no history of smoking. 
Computerized tomography scan revealed a 4×5 cm 
mass in the distal left main bronchus, pleural metasta-
sis, mediastinal lymphadenopathy, and multiple bone 
metastases. Transbronchial biopsy was performed 
from the lesion during fiberoptic bronchoscopy, and 
the pathology report of the biopsy specimen showed 
lung adenocarcinoma. Real-time PCR analysis (Ro-
tor-Gene Q, Diatech Pharmacogenetics Easy) detected 
31% Echinoderm microtubule-associated protein-like 
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roid Transcription Factor-1 (TTF-1) (Fig. 2a), Caudal 
Homeobox 2 (CDX2) and strong cytoplasmic staining 
with cytokeratin-7 (CK-7) (Fig. 2b) despite negative 
staining with p53, WT-1, cytokeratin-20 (CK-20) and 
Napsin-A. The patient is still on crizotinib therapy with 
no evidence of new metastases at the end of a one-year 
follow-up.

Discussion

Driver mutations may occur in the genes of signal 
transduction proteins. The presence of these mutations 
provides a growth advantage to cancer cells, and gen-
erally, more than one driver mutation is not detected 
in a tumor at the same time. Detection of driver gene 
mutations in non-small cell lung cancer (N-SCLC) has 
been implicated in the diagnosis and selection of ap-
propriate treatment.[10]

four (EML-4) ALK mutation and crizotinib therapy 
was started. The patient’s cranial magnetic resonance 
imaging revealed lesions compatible with metastasis in 
the right superior temporal gyrus and in the posterior 
left cingulate gyrus measuring 10×11 mm and 4 mm, 
respectively (Fig. 1a). The patient received stereotax-
ic radiotherapy for intracranial metastasis at a dose of 
1800cGy. Positron Emission Tomography-Computed 
Tomography (PET-CT) showed a positive response to 
treatment for the lung, mediastinum and skeletal me-
tastases at the 5th-month follow-up. However, abdom-
inal ultrasonography revealed a 110×80×130 mm left 
adnexial multilocular, septate, cystic mass with a solid 
component and widespread ascites in the abdomen. 
The serum Ca-125 value was 1789 U/ml. Laparotomic 
staging surgery was performed. Pathological examina-
tion revealed metastasis of lung adenocarcinoma in the 
left ovary, right external iliac and right internal iliac 
lymph nodes (Fig. 1b). Immunohistochemical exam-
ination demonstrated strong nuclear staining with Thy-

Fig. 2. (a) Focal strong nuclear positive immunostaining 
with TTF-1 for lung carcinoma (100x). (b) Dif-
fuse strong cytoplasmic staining with cytokeratin 
(CK)-7 (100x).
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Fig. 1. (a) Cranial magnetic resonance imaging. Thick 
arrow indicates right temporal metastasis; thin 
arrow indicates metastasis in the left posterior 
cingulate gyrus. (b) Macroscopic view of the left 
ovarian mass.

a

b



477Gezer et al.
Ovarian metastasis of ALK translocation-positive lung adenocarcinoma

EGFR mutations have been associated with brain 
metastasis,[11] also ALK gene rearrangement has been 
associated with liver and pleural metastasis.[12] In ad-
dition, EML-4 ALK mutations are less common than 
EGFR mutations in N-SCLC.[13] Ovarian metastasis 
has been reported in seven ALK-positive N-SCLC pa-
tients in the literature. Ovarian metastasis developed 
during follow-up in four of the seven patients and it 
was detected at the first presentation in the remaining 
three patients. Five patients underwent ovarian resec-
tion and one patient received adjuvant alectinib thera-
py, and five patients started to receive crizotinib treat-
ment. One patient refused to receive treatment and was 
lost to follow-up. Except for this patient, all patients 
had a mean follow-up time of 27.5 months. Resection 
of the metastatic tumor is controversial. Some authors 
claim that ovarian metastasis can be eradicated com-
pletely with alectinib or crizotinib treatment. Also, they 
advocate that attempts that increase morbidity should 
be avoided.[9] However, in our patient, ovarian metas-
tasis developed under crizotinib therapy and treated 
with surgery, which is contrary to this view. Consider-
ing that the treatment given for primary ovarian cancer 
does not provide a benefit on N-SCLC metastasis, it is 
essential to perform surgery for diagnosis and therapy. 
Crizotinib is a first-class ALK tyrosine kinase inhibitor 
and has been shown to be superior compared to stan-
dard chemotherapy in two phase-3 studies.[14,15]

Immunohistochemistry (IHC) is an important ad-
junct tool in distinguishing ovarian metastatic tumors. 
Positive TTF-1 and CK-7, and negative CK-20 immu-
nohistochemical staining is required for differentiat-
ing lung carcinoma metastasis from primary ovarian 
malignancy.[16] Also, Napsin-A is a good marker for 
the diagnosis of lung adenocarcinoma because it could 
only be detected in alveolar macrophages and pneu-
mocytes.[17]

Further research is needed to analyze the correla-
tion between ALK rearrangement and the metastatic 
behavior to the ovary or the adnexal area. ALK driver 
mutations will be more important in the near future for 
diagnosis and patient-based individualized treatment 
of N-SCLC metastases.

Conclusion

Ovarian metastasis of N-SCLC is substantially rare. Us-
ing driver gene mutations, such as ALK, will be more 
important in the patient-based individualized treatment 
of N-SCLC and its metastases. However, there is a need 
for more case series due to the limited number of ovari-
an metastasis of ALK-positive N-SCLC in the literature.
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