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Metastatic choroidal pulmonary biphasic
blastoma as a unique single initial metastasis
to the eye: a case report
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Abstract

Background Choroidal metastasis is the most common intraocular malignancy in adults, commonly presenting
in later stages of the disease and associated with poor prognosis. This is the first case to describe choroidal involve-
ment as the sole initial metastasis of the rare biphasic pulmonary tumor.

Case presentation A 42-year-old white male patient presented to the emergency department with 3 weeks of pro-
gressive temporal visual field loss in the left eye (oculus sinister) with slight discomfort to palpation. At the emergency
department, he underwent computed tomography and computed tomography angiography of the brain to rule

out a central nervous system etiology of his vision loss. The imaging demonstrated lentiform dependent hyperdense
material with layering hypodensity within the medial aspect of the left globe, consistent with choroidal detachment.
His prior medical history was significant for biphasic pulmonary blastoma cT2N2MO stage IlIA involving the right

lung, with extension into the superior vena cava, diagnosed 3 years prior to the current presentation. He was treated
with chemoradiation and excision with complete response to therapy.

Conclusion As the survival rates for cancer patients are increasing owing to better quality and more available treat-

is crucial for better patient outcomes.

ments, choroidal metastasis may become more common. Early diagnosis and effective treatment of these lesions
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Background

Owing to its profuse vascular supply, the choroid is con-
sidered the most common intraocular site for metastatic
disease [1]. Breast cancer (40-47%) followed by lung
cancer (21-29%) are the most common primary cancers
that metastasize to the choroid [1]. Breast cancer usu-
ally leads to bilateral multifocal metastases, as opposed
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to lung cancer, which typically presents as unilateral and
unifocal. The first case of choroidal metastasis secondary
to lung disease was reported in 1872 by Perls et al. [2].
The treatment of these lesions varies, depending on the
systemic burden of the disease, the status of the patient,
and the number, location, and laterality of choroidal
metastasis. Observation of ocular metastasis can be con-
sidered in an asymptomatic patient. In the case of active
sites of metastasis, or whether the tumors are multifocal
and bilateral, systemic chemotherapy, immunotherapy,
hormone therapy, or whole eye radiotherapy is preferred.
For single and active metastasis, plaque radiotherapy,
transpupillary radiotherapy, or photodynamic therapy
can be considered. If the extension of the tumor leads to
a blind and painful eye, then enucleation is considered.
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Pulmonary blastoma is a rare and malignant neoplasm
that makes up 0.25-0.5% of all primary lung tumors [3].
It tends to have poor prognosis and is considered very
aggressive. These tumors morphologically resemble fetal
lung tissue developing from a pulmonary blastema. They
exhibit both mesenchymal and epithelial components
in histology, and therefore are named biphasic. Initially,
the term pulmonary blastoma was used to include fetal
adenocarcinomas, pleuropulmonary blastomas, as well
as biphasic blastomas, but the World Health Organiza-
tion (WHO) reclassified these tumors and separated
these three categories. This reclassification, along with
the rarity of this tumor, makes any interpretation of the
published literature challenging [3]. Despite its assumed
embryonal origin, the tumor predominantly affects
adults.

There are very few reports on biphasic blastoma and
ocular metastasis. Shields reported a case of a ciliary
body medullo-epithelioma in association with pleuropul-
monary blastoma and demonstrated a germline mutation
in the DICERI gene [4]. Costa et al. reported an intraoc-
ular metastasis in a 3-year-old from pleuropulmonary
blastoma [5]. This study’s case is the first case to report
uveal metastasis of biphasic pulmonary blastoma as sole
initial metastasis in an adult patient. This work impor-
tantly raises awareness for the need for thorough ocular
examinations to capture possible unexpected metastases
in patients with biphasic blastoma who develop ocular
symptoms.

Case presentation

A 42-year-old white male presented to the Lahey emer-
gency department (ED) with 3 weeks of progressive
vision loss and temporal visual field loss of the left eye
(oculus sinister, OS) and slight discomfort on palpa-
tion. His past ocular history was noncontributory, and
his past medical history was significant for pulmonary
blastoma cT2N2MO, stage IIIA involving the right lung,
with extension into the superior vena cava (SVC, Fig. 1),
3 years prior to his current presentation. He was treated
with chemoradiation and right pneumonectomy with
complete response to therapy. He had no first-degree
relatives with a history of cancer nor other relevant ocu-
lar disease. He had no smoking history and drank alco-
hol very sparingly, roughly twice per year. In the ED, a
computed tomography (CT) scan of the head and com-
puted tomography angiography (CTA) were obtained to
rule out a neurologic source of the vision loss. The study
showed a lentiform dependent hyperdense material with
layering hypodensity within the medial aspect of the left
globe, consistent with choroidal detachment (Fig. 2). No
other acute intracranial process was seen, and there was
no evidence of acute infarction, hemorrhage, or mass.
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Fig. 1 A Chest X-ray showing volume loss at the right pulmonary
base, with the appearance of a cavitary lesion in the right midlung
zone (arrow), and prominent tissue to the right of the trachea; B
Computed tomography of the chest revealing right hilar/suprahilar
mass with nonocclusive extension into the superior vena cava as well
as peribronchovascular patchy nodular areas of ground-glass opacity,
mainly in the right upper lobe

Fig. 2 Computed tomography angiography of the brain, axial cut,
showing a lentiform dependent hyperdense material with layering
hypodensity within the medial aspect of the left globe consistent
with choroidal detachment; no acute intracranial process,

no evidence of acute infarction, hemorrhage, or masses
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The CTA did not show any intracranial aneurysm or
other neurovascular abnormality. When the patient was
referred to ophthalmology, he was only able to count fin-
gers in the affected eye at distance, but his near visual
acuity was intact at 20/30. At that point, a myopic shift
was suspected and confirmed with autorefraction. His
intraocular pressure (IOP) was normal at 13 mmHg.
His ocular motility was orthophoric and full. His pupils
were equal, round, and reactive, and there was no affer-
ent pupillary defect. There was a left temporal visual
field loss present to confrontational testing. His anterior
chamber examination appeared shallow in the affected
eye, later found to be due to choroidal effusions push-
ing the anterior chamber complex forward. The posterior
pole examination in the left eye demonstrated a round,
elevated, red-hued lesion which was believed to be a
serous hemorrhagic choroidal detachment (Fig. 3). Visual
acuity of the right eye was 20/20, and examination of the
anterior and posterior poles was normal.

B-scan ultrasonography of the left eye was obtained,
demonstrating medium-to-high internal reflectivity and
a fluid level within a large elevated nasal lesion (Fig. 4).
Subsequently, fluorescein angiography (FA) of both eyes
was performed. The right eye was unremarkable, but in
the left eye, a large nasal choroidal lesion was identified
and found to block dye uptake (Fig. 5A—E). On the basis
of this presentation, a metastatic choroidal lesion linked

A

Fig. 3 A Optos color fundus picture of the right eye presenting
as normal; B optos color fundus picture of the left eye, showing
a reddish hue, perfectly round, serous hemorrhagic choroidal
detachment versus a mass
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Fig. 4 B-scan ultrasonography of the left eye; medium-to-high
internal reflectivity fluid level seen within large elevated nasal lesion

to his pulmonary biphasic blastoma was very high in the
differential diagnosis, but a de novo tumor could not be
excluded. Given the lack of trauma, previous surgery, or
any other known ocular history such as glaucoma, a hem-
orrhagic etiology of choroidal effusions was unlikely. The
absence of inflammation and negative B-scan findings
made the diagnosis of posterior scleritis less likely.

As the suspicion for metastasis was high, a positron
emission tomography (PET) scan was obtained, which
was negative for metastasis. A repeat CT scan did not
demonstrate any intracranial metastases. His near vision
was still acceptable at 20/30, thus the patient and team
opted to monitor the lesion closely. However, at a later
visit, the nasal mass increased in size with an increase
in subretinal fluid. In this case, there were no financial,
language, or cultural barriers present. Therefore, a deci-
sion was made to proceed with an intraocular fine nee-
dle aspiration biopsy, which confirmed the suspicion of
metastasis from lung origin (Fig. 6). A multidisciplinary
team recommended against the need for further systemic
treatment.

A total of 3 weeks after the initial presentation, the sub-
retinal fluid increased significantly, accompanied by sub-
macular fluid, further compromising the patient’s vision.
A short course of steroids was initiated to reduce the ocu-
lar inflammation and fluid. As the choroidal detachment
enlarged, the vision continued to worsen due to forward
shifting of the ciliary body and lens complex, ultimately
causing angle closure and significant pain.

On the basis of the worsening clinical presentation and
the development of a blind and painful eye, the decision
was made to proceed with enucleation. On histopatho-
logic examination, the choroid was infiltrated by a meta-
static epithelial tumor, which predominantly showed the
typical epithelial component of pulmonary blastoma with
glandular formation (Fig. 7). The stromal component was
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<« Fig.5 A-E Fluorescein angiography of the left eye showing a large
choroidal lesion nasally OS blocking dye uptake; each panel shows
subsequent timepoints as follows: A 00:17 seconds, B 00:29 seconds,
C 00:48 seconds, D 1:15 seconds, E 1:29 seconds

not present. The glandular epithelial cells were strongly
positive for pan-cytokeratin and thyroid transcription
factor 1 (TTF1) immunohistochemical stains. The find-
ings were consistent with the diagnosis of metastatic pul-
monary blastoma.

Discussion and conclusion

Pulmonary blastoma is a rare pulmonary malignancy first
described in 1952 by Barnard, who initially character-
ized it as an embryoma [6]. Later on, it was reclassified
as blastoma by Spencer [7]. The World Health Organi-
zation has classified the pulmonary blastoma into three
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Fig. 6 Hematoxylin and eosin stain of the choroidal tissue biopsy
demonstrating both the epithelial (yellow arrow) and mesenchymal

(yellow star) component of the tumor; A 4x magnification, B
20x magnification
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<« Fig.7 A Hematoxylin and eosin stain of enucleated eye, showing
retinal detachment (blue arrow), hemorrhage, and epithelial
component (yellow arrow) of the metastatic cells, B 2x magnification
of hematoxylin and eosin stain, C 20, hematoxylin and eosin
showing the glandular conformation of cells that resemble immature
pulmonary tissue

groups: biphasic pulmonary blastoma (BpB), well-dif-
ferentiated fetal adenocarcinoma (WDFa), and pleuro-
pulmonary blastoma (PPB) [8]. The biphasic pulmonary
blastoma is composed of two cell types, an immature epi-
thelial component and a mesenchymal type that resem-
bles the immature bronchi and connective tissue of the
embryonic lung. Little is known about the genetic basis
of biphasic pulmonary tumors. Some p53 mutations
that were identified were found to be similar to the p53
mutations found in other lung cancers [9]. The clinical
presentation varies from asymptomatic to nonspecific
symptoms of pulmonary disease such as cough, hem-
optysis, dyspnea, chest pain, respiratory distress, fever,
anorexia, and weight loss [10]. This study’s patient had
progressive and persistent wheezing and shortness of
breath during exertional work. The management and
treatment of PpB is not well established given the rarity
of the tumors; it includes surgical excision, radiation, or a
combination of chemoradiation for selected cases. There
is a lack of data to show whether adjunctive therapy
might be beneficial.

The liver, bone, and central nervous system (CNS) are
the most common sites of metastases. Overall prognosis
is poor, with a 5-year survival of approximately 16% [11].
There are very few cases of pulmonary blastomas that
have been associated with intraocular tumors. Shields
and Hubbard reported a case of pleuropulmonary blas-
toma with a germline mutation of DICERI giving off a
metastasis to a ciliary body meduloepithelioma [4]. How-
ever, to the authors’ knowledge, there are no cases that
report ocular metastasis secondary to the rare biphasic
pulmonary blastoma. Choroidal metastasis manifests late
during the disseminated stage of disease, which makes it
a poor prognostic sign when present [1]. This study’s case
describes a patient who was treated for biphasic pulmo-
nary blastoma and 3 years later developed metastasis to
the choroid as the sole initial presentation (Fig. 8).
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3 weeks of vision loss OS and
discomfort, found to have a hemorrhagic
choroidal detachment due to a lesion in
the posterior pole

Enucleation pursued due to
blind and painful eye
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Biopsy was performed,
confirming etiology was lung
cancer diagnosed 3 years prior.
No further systemic treatment
advised based on negative PET
elsewhere

Choroidal detachment enlarged,
shifting forward the ciliary body

3 weeks later, the submacular
fluid increased significantly. A
short course of steroids was
initiated

and lens complex, causing angle

closure and significant pain

Fig. 8 Timeline and summary of the case presentation, beginning with symptom onset 3 years after the initial lung cancer was diagnosed
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