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Choroidal metastasis as an initial presenting feature of lung cancer with EML4-ALK
translocation is exceedingly rare and greatly impacts patient quality of life (QOL). There are
no recommended treatments for such patients, and palliative care remains limited. It is
unclear whether surgical resection of primary pulmonary lesions, systemic antitumor
therapy, targeted therapy, or localized ocular therapy are effective in treating choroidal
metastases in EML4-ALK rearranged oligometastatic non-small cell lung cancer (NSCLC).
Here, we present the case of choroidal metastases secondary to lung cancer and EML4-
ALK translocation in a 57-year-old woman who firstly underwent resection of lung lesions
followed by oral administration of crizotinib without local treatment or systemic
chemotherapy. Since then she had a rapid and complete response to crizotinib with 27
months of progression-free survival.

Keywords: choroidal metastasis, non-small cell lung carcinoma, EML4-ALK translocation, surgery,
oligometastases, crizotinib
INTRODUCTION

Choroidal metastasis as an initial presenting feature of lung cancer is rare, accompanied with EML4-
ALK mutation is exceedingly rarer (1). Furthermore, data addressing the optimal therapeutic
strategy is unclear (2). We presented a case report of a 57-year-old woman affected by ALK
rearranged NSCLC with a choroidal metastasis, a rare event. The patient presented with
oligometastatic disease that was initially suitable for surgical treatment of all sites of disease. The
patient underwent surgery on the primary tumor but, as she refused to consent to ocular
enucleation, systemic treatment with the TKI crizotinib was undertaken, with clinical benefit and
optimal and durable response.
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CASE REPORT

A 57-year-old Chinese woman, non-smoker, with a 3-month
history of reduced left eye visual acuity (20/25) visited an
ophthalmological clinic to be examined. She initially
manifested eye watering, foreign body sensation, photophobia,
blurred vision and swelling of the eyes. Ultrasonographic
examination demonstrated an initial dome-shaped lesion with
high internal reflectivity and a thickness of approximately 2.5
mm (Figure 1A). Optical coherence tomography demonstrated a
plateau-like elevation resulting from multiple, non-primitive,
choroidal retinal neoplasias (Figure 1B). The height of the
lesion reduced to 0.75 mm 18 months after crizotinib therapy
by ultrasonography (Figure 1C). Examination by dilated
funduscopy showed an amelanotic choroidal mass around the
macula of the left eye consisting with a non-primitive choroidal
neoplasm (Figures 1D, E). Chest CT revealed a nodule with
hyperdense and a height of 15 mm in the posterior segment of
the right upper lobe (Figure 1F), with enlargement of a single
Frontiers in Oncology | www.frontiersin.org 2
right mediastinal lymph node. Regression of the primary lesion 2
month after therapy (Figure 1G) and no progression of
malignancy in the 18th month (Figure 1H).

Brain MRI indicated an irregular lesion protruding into the
posterior wall of the left eye (Figures 2A–C), which is a
hyperintensity to vitreous in T1-weighted MR image, and a
hypointensity to vitreous in T2-weighted MR image. Bone
scintigraphy and abdominal CT showed no obvious
abnormality. Routine laboratory tests were within the normal
range except for a slight elevation of carcinoembryonic antigen
(CEA) to 16.5ng/ml.

The multi-disciplinary expert team includes ophthalmology,
thoracic surgery, oncology, respirology, radiotherapy and
radiology, reached a consensus on the treatment of this patient:
removal of the right lung nodules followed by enucleation of the
ailing eye. The patient underwent right superior lobe resection and
lymph node dissection in April 2019. The resected specimen
weighed 62g. A tumor located measured 3.4 × 2.5 × 2.0 cm in
size. The cut surface revealed a well-encapsulated, solid tumor with
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FIGURE 1 | (A) Ultrasound revealed the initial dome-like choroid lesion with the height 2.5 mm: (B) Optical coherence tomography (OCT) demonstrated a plateau-
like elevation of choroid with underlying sub retinal fluid; (C) The height of the lesion reduced to 0.75 mm 18 months after crizotinib therapy; (D,E) Left fundus image
revealed a large dome-shaped amelanotic tumor; (F) A nodule in the right upper lung; (G) Regression of the primary lesion 2 month after surgery; (H) No progression
of malignancy in the 18th month of crizotinib therapy.
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a dark reddish color. The histopathological diagnosis was poor-
differentiated infiltrating adenocarcinoma (solid type with
mucinous+ acinar type). Bronchial terminus, pleural
involvement, vascular cancer thrombosis, and spread through air
space (STAS) were all negative. Lymph node involvement is as
follows: “Group 2 lymph nodes” (0/1),” Group 3 lymph nodes “(0/
1),” Group 4 lymph nodes” (0/1),” Group 5 lymph nodes “(0/2),”
Group 7 lymph nodes” (0/5), “Group 9 lymph nodes” (0/1),
“Group 10 lymph nodes” (5/6) and “Group 11 lymph nodes” (1/
3). Immunohistochemical studies showed TTF-1, CK7 and
NapsinA expression and the absence of CD56 (Figure 3).
Postoperative pathology led to a diagnosis of right lung
adenocarcinoma (T2aN1M1 stage), which was followed by next
generation sequencing that revealed EML4-ALK (E13:A20)
rearrangement. Because of the availability of targeted therapy, the
patient declined enucleation of the eyeball which will impaired
appearance. In view of the price difference, the patient chosed first-
line treatment with crizotinib 250mg BID orally at the beginning of
May 2019. Surprisingly, because of palliation of her photophobia,
blurred vision and watering, the patient resumed normal daily
activities after a 3-week course of crizotinib. Significant reduction
of lesion in posterior wall of left eye was verified by comparison of
basal MRI with MRI after 6 months of treatment, which showed
regression of the previously observed lesions (Figures 2D–F). No
progression in the 14th month crizitinib therapy by MRI (Figures
2G–I). The treatment had no side effects. The patient returned to
the hospital every 3 months for evaluation of lesion andmedication
monitoring. At the time of this case report, the patient had been
Frontiers in Oncology | www.frontiersin.org 3
undergoing crizotinib therapy for over 27 months and remained
stable with no systemic and ocular symptoms, confirmed by
the patient’s latest (August 2021) chest CT and cranial
MRI (Figure 4).
DISCUSSION

Ocular metastasis is rarely associated with lung cancer because
the ophthalmic artery branches at right angles to the internal
carotid artery, and tumor emboli in the blood are more likely to
stay in the brain than enter the eye (3). The incidence of ocular
metastasis in lung cancer is only about 0.1–7%, but the condition
results in severe clinical symptoms (4).

The prevalence of symptomatic choroidal metastasis in
cancer patients is approximately 1%–3%, whereas a prevalence
of 9–12% has been reported from autopsy studies (5, 6).
Although symptomatic choroidal metastasis may be rare in the
initial presentation of lung cancer (7), patients with ocular
symptoms require careful examination and detailed evaluation
of their medical history. Similarly, when lung cancer patients
present with blurred vision, eye pain and other ocular symptoms,
oncologists should think about eye metastasis and a
comprehensive eye examination should be arranged.

Cancer patients with metastasis traditionally have been
regarded as representing a near terminal life stage and treated
using only systemic therapy (8). For ocular metastases, local
treatments are partial regression and remain limited, with the
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FIGURE 2 | (A–C) Basal MRI-scan of the eyes, (D–F) reduction of the abnormal tissue in the left eye in 6th month crizotinib theraphy; (G–H). No progression of
malignancy on the 14th month crizitinib therapy.
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aim of maintaining visual function and improving quality of life,
mainly by teletherapy, brachytherapy, intraocular injection of
bevacizumab, photocoagulation, and even enucleation (9–12).
Systemic treatment mainly includes chemotherapy, targeted
therapy and immunotherapy. It is unclear whether the
treatments described above are effective in oligometastases
of NSCLC.

Here, for the first time, we document primary pulmonary
resection in patients with lung adenocarcinoma with
oligometastases. The primary 15-mm lesion was surgically
removed and targeted therapy was continued, resulting in 27
months of progression-free survival (PFS) and a high quality of
life. The concept of oligometastases was proposed by Hellman and
Wechselbaum in 1995 in which the description of an intermediate
state between localized cancer and wide-spread metastatic disease,
termed ‘the oligometastatic state’, the treatment of oligometastatic
disease (OMD) with curative intent has been gaining increasing
acceptance (13, 14). The most important prognostic factor for
oligometastases is the status of the primary lesion (15, 16).
Therefore, we hypothesized that surgical resection of small
primary lesions to reduce tumor load would be beneficial for
patients with ocular oligometastases.

With improved survival of lung cancer patients treated with
targeted therapies against driver mutations, the effect of
choroidal metastases is unclear. ALK mutation in NSCLC is a
Frontiers in Oncology | www.frontiersin.org 4
rare subtype of oncogenic driver, accounting for approximately
5% of cases, whose the first-generation inhibitor, crizotinib (17–
19), is widely used in patients and elicits a greater and longer
response than chemotherapy.

To date only 9 ALK-rearranged NSCLC patients with
choroidal metastasis who were treated with crizotinib/alectinib
have been reported in the literature (Table 1). Most of them had
been treated with radiation, chemotherapy, bevacizumab, and/or
enucleation before anti-ALK therapy, with a best PFS of 18
months. Jiang et al. reported a patient who presented with
choroidal metastasis in the left eye as the initial symptom of
NSCLC and was eventually treated with enucleation and
crizotinib after the ALK rearrangement was detected; however,
this patient only had 6 months PFS (7). Fen et al. reported a
patient who presented with choroidal metastasis in the left eye as
the initial symptom of NSCLC and was treated with radiation
and gefitinib before ALK 2p23 rearrangement was detected (20);
the patient was eventually treated with crizotinib, which resulted
in striking reductions in the symptoms after 10 months of
therapy. Because of partial response of choroidal metastases
after 3 weeks crizotinib treatment, the patient in the present
report did not undergo the radiotherapy, chemotherapy or
enucleation that had been scheduled to be performed after
removal of the lung tumor. Up to now, she has had PFS for
27 months.
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FIGURE 3 | (A) Histopathological examination of the lung revealed a poor-differentiated adenocarcinoma; (B–D). Immunohistochemical studies of the left lung
showed to be positive for TTF-1 (B), CK7 (C) and NapsinA (D).
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Targeted therapy is playing a significant role in the treatment of
lung cancer, but drug resistance is inescapable which is more
intractable and intensifies the psychological burden on patients
(21, 22). In crizotinib-resistant cases, patient switched to alectinib
observed a 55% overall response rate (23, 24). Two studies reported
that patients who are resistant to crizotinib as the first-line
treatment achieved significant PFS when they were switched to
aletinib. Okuma et al. reported a 30-year-old female patient who
had choroidal metastasis of crizotinib-resistant ALK-rearranged
NSCLC who was successfully treated with alectinib (25). The
patient underwent first-line crizotinib, chemotherapy and third-
line treatment with the PD-1 (programmed cell death-1) targeted
therapy. At the beginning of third-line treatment, who was
rebiopsied due to the progress of liver. Two PD-1 targeted
therapy weeks later, systemic symptoms, including fever, bone
pains, arthralgia, and visual disturbance were exacerbated. She
started alectinib treatment and both her ocular and systemic
symptoms were palliated in a week. Bearz.A et al.reported the
Frontiers in Oncology | www.frontiersin.org 5
case of a patient with choroidal metastasis in progression in the right
lung and mediastinal lymph nodes after 15 months of crizotinib
treatment, and then switched to oral aletinib and went into
remission after 7 months (26).
CONCLUSION

We reported an ALK-rearranged NSCLC patient with oligogenous
metastases and initial ocular symptoms who underwent surgery to
remove the primary lesion followed by targeted therapy. The
patient achieved a durable response to crizotinib without
systemic chemotherapy, radiotherapy or enucleation. At the best
of our knowledge, she has had the longest PFS of any patient with
known lung cancer and ocular metastases who was treated with
crizotinib, 27 months as of this writing. Based on this, oncologists
and ophthalmologists be aware of this kind of presentation as early
initiation of therapy is important to preserve vision, and resection
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FIGURE 4 | The primary lesion and oligogenous metastases were complete response by the patient's latest (August 2021) chest CT and cranial MRI at the time of writing.
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of the lung lesions is feasible therapeutic strategies. In addition, it is
important to confirm the mechanism of the primary cancer and
identify any oncogenemutations as soon as possible to get effective
therapies (27).
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