
Rare metastasis in a patient with BRAF-mutated rectal
cancer: choroidal metastasis – case report and literature
review

Abstract
Purpose: Colorectal cancers are common and have high mortality, and
metastasis is common in follow up. Choroidal metastasis is encountered
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Turkey. We present our patient who developed choroidal metastasis in
his cancer follow-up. Esra Özgül3
Case report: A 74-year-old male patient had undergone operation due
to the diagnosis of rectum cancer two years ago, and lung (L) metastasis
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developed in the 4th month after the adjuvant therapy, but he refused
to receive treatment and remained out of follow-up. The patient
presented with complaints of decreased vision and light flashes in his
eye 21 months after the diagnosis.
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Management and outcome: Ocular examination revealed a choroidal
mass and radiologically choroidal and multiple brain metastases were
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of the patient was 3–4 after radiotherapy, systemic treatment was not
considered appropriate, and the best supportive care was given. The
patient died 2 months after the diagnosis of choroidal metastasis. 3 Department of Radiology,

Afyonkarahisar University ofConclusion: Currently, there are few suggestions in case reports regard-
ing appropriate treatment approaches for the treatment of rectal can- Health and Sciences,

Afyonkarahisar, Turkeycerchoroidal metastases. Multidisciplinary approachesmay be effective
for local and systemic treatment. Our case highlights a pathological
entity with poor prognosis, which is rarely encountered during the course
of rectal adenocarcinomas, and it is the first case of choroidal metasta-
sis reported from our country. However, we believe that it will be impor-
tant to draw attention to the fact that it is the first reported case of
choroid metastasis in a rectal cancer patient with a BRAF V600 E mu-
tation, and patients with BRAF V600 Emutationmay developmetastasis
to atypical areas due to their aggressive biology.
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Introduction
Incidence of colorectal cancer (CRC) and mortality have
been decreasing worldwide, but it still remains the leading
cause of morbidity. According to data of the World Health
Organization, CRC is the third most common cancer in
males and second in females, and it is the third most
common cause of cancer deaths in the USA for both wo-
men and men [1].
Metastasis of colorectal cancer is common. While 20%
of the patients are in the metastatic stage at the time of
diagnosis, nearly 30% of the patients developmetastasis
during their follow-up.
The most common regions of metastasis are liver (77%),
peritoneum (25%), and lungs (22%) [2], [3].

Metastatic tumors of the intraocular region are more
common than primary ones, and the most common
metastatic site is the choroidal site presumably due to
its rich vasculature, constituting 80% of the cases [4],
[5]. It is frequently seen during the course of breast and
lung adenocarcinomas, and non-adenocarcinoma histo-
logy is rare. While metastasis in the ocular region is less
common in colorectal cancers, 4% of the cases are
caused by colorectal adenocarcinoma [5], [6].
Metastases can be seen in the form of unilateral or bilat-
eral involvement; usually lung and colon cancer meta-
stases are seen at an early period, while breast cancer
metastasis develops in the later period. Patients with
choroidal metastases have a poor prognosis and 3-year
survival is around 14% in metastases due to colorectal
cancer [7].
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Although there is no general consensus on the manage-
ment and treatment of patients with choroidalmetastasis,
radiotherapy, chemotherapy and intravitreal bevacizumab
treatments have been used. Here, we report a case of a
patient with rectal cancer who presented with the com-
plaint of decreased vision 23months after diagnosis and
who was diagnosed with choroidal metastasis.

Case description – management
outcome
A 70-year-old male patient was admitted to the hospital
in December 2018 with a complaint of hematochezia for
2 months. Upon detecting an ulcerovegetan mass in the
rectum in colonoscopy, the patient, who underwent low
anterior resection operation with a diagnosis of rectal
cancer, applied to the medical oncology outpatient clinic
for treatment. As a result of the pathology, moderately
differentiated adenocarcinoma, the tumor invaded the
serosa, lymphovascular invasion was present, and tumor
was found in 11 of the 12 lymph nodes removed. Vertical
and horizontal surgical margins were noted as negative.
At the time of admission, the patient’s staging was per-
formed first, and determined as T3N2M0 according to
American Joint Committee on Cancer (AJCC) staging sys-
tem; postoperative adjuvant radiotherapy with simulta-
neous capecitabine and capecitabine/oxaliplatin-based
systemic chemotherapy treatments were applied for
6 months, and he was followed up after treatment.
Radiological imaging performed 4 months after the end
of adjuvant therapy revealed multiple lung metastases,
the largest of which was 27x23 mm, and the patient was
restaged as stage 4 metastatic rectal cancer. When the
RAS wild-type BRAF V600Emutation was observed in the
KRAS/NRAS/BRAF analysis, 5-fluorouracil, leucovorin,
irinotecan and anti-EGFR (epidermal growth factor recep-
tor) monoclonal treatment was initiated for the patient.
The patient, who had been treated for 2 months, was re-
evaluated after another palliative surgery upon the devel-
opment of ileus, and in positron emission tomography
and computed tomography (PET/CT), progression in lung
metastases and new metastatic nodules in the peri-
toneum were detected. However, the patient refused to
receive treatment and did not continue his follow-ups for
8 months.
Upon restaging examinations performedwhen he present-
ed with diffuse ascites in the abdomen in August 2020,
progression in lung cancermetastases and newmetasta-
tic lesions in the adrenal and bone were detected, and it
was again evaluated as a progressive disease. First, radi-
ation therapy was applied to vertebral metastases at risk
of compression fracture, and then zoledronic acid treat-
ment was planned. After radiotherapy, the patient started
complaining of loss of vision in the left eye, blurred vision,
and myodesopsia in September 2020. In the ophthalmic
examination, best-corrected visual acuity was 10/10 in
the right eye, and 4/10 in the left eye. Intraocular pres-
sure of both eyes was 12 mmHg. Subretinal fluid (serous

retinal detachment) in the lower half of the retina, includ-
ing the macula, and choroidal hyperpigmented lesion
(metastasis?) in the lower temporal area, and hyperreflec-
tive dense tissue infiltration in the lower half of the optic
disc, disrupting the choroidal vasculature, were observed
(fundus examination image is shown Figure 1a–e).
In brain and orbit magnetic resonance imaging (MRI),
choroidal thickening and contrast enhancement in
the posterior part of the left orbital globe was seen on
MRI images found compatible with choroidal metastasis.
In addition, metastatic lesions in the brain parenchyma
and vasogenic edema around them were also detected
(Figure 2). There upon, 3,000 cGy radiotherapy was ad-
ministered to the patient’s whole brain in 10 fractions in
September 2020. However, it was decided to give the
best supportive care to the patient whose performance
deteriorated after radiotherapy. The patient died on
November 16, 2020. Progression-free survival (PFS) was
determined as 23 months from the diagnosis.

Discussion
The present case illustrates a rare site of metastasis for
rectal cancer. Among ocular malignancies, metastatic
tumors are encounteredmore often than primary tumors.
They can be observed frequently during the course of
breast and lung cancers, and they accompany gastro-
intestinal cancers in 4% of cases [8]. Although colorectal
cancers are very common worldwide and rank third
among the cancer-related deaths, their ocular metastasis
rate is very low; so far, this metastasis has been seen in
25 patients in the light of our literature review, and there
are no cases reported in the Turkish population [9], [10],
[11].
In our research, which we carried out using the keywords
“choroidal metastasis”, “cancer” and “colorectal” in
PubMed until 2020, 22 cases were identified in patients
with colorectal cancer in addition to our current patient
who developed choroidal metastasis, 12 of them were
patients with only the diagnosis of rectum cancer. In 19 of
these patients, ocular metastasis was only in the form of
choroidal involvement, while in 3 cases there was addi-
tional optic nerve or retinal involvement.
Reviewing the primary tumor sites of patients who de-
veloped choroidal metastasis in the literature, it was seen
that it originated from the colon in 12 patients, the rectum
in 12 patients, and the colorectal region in 1 patient. In
most of the case reports, the TNM (tumor, node, meta-
stasis) stage of the patients was not specified [4], [10],
[11], [12], [13], [14], [15], [16], [17], [18], [19]. Cases
with rectum cancer reported in the literature are summa-
rized in Table 1. The information on cases for which the
full texts of the case reports could not be accessed was
obtained from other literature.
The mean age of 12 patients who developed choroidal
metastases with the primary tumor site in the rectumwas
53.7 years. Themean time that elapsed from the diagno-
sis of primary tumors in patients until the development
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Figure 1: Fundus examination. (a) OCT showing retinal detachment under the macula, subretinal fluid in the temporal area,
and diffuse hyperreflective foci in the retina, (b) increase in choroidal thickness (>500 µ), (c) a low reflective mass originating

from under the optic disc in the lower nasal quadrant, causing shadowing, and effacement of the choroidal capillaries,
(d) infrared imaging showing hyperautofluorescent yellowish mottled lesions under the optic disc at the posterior pole, and

(e) OCTA images with decreased choroidal capillaries in the lower nasal quadrant
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Figure 2: Axial fat-saturated T2 (a), axial T1 (b), and axial fat-saturated T1 (c) weighted images demonstrate diffuse choroidal
thickening in the posterior part of the left orbital globe (arrows). Axial contrast enhanced fat-saturated T1weighted (d, e) images
show contrast enhancement of thickened left posterior choroidal layer (arrows). Alsometastatic lesions in the brain parenchyma

and vasogenic edema around them are seen in all images (dashed arrows).
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Table 1: Choroid metastasis from rectal adenocarcinoma (table adapted from [10])

of choroidal metastasis was 28.5 months (ranging from
the time of diagnosis up to 96 months). Only 3 patients
had synchronous choroidal metastasis at the time of
diagnosis [12], [14], [15]. In addition to choroid meta-
stasis, patients also had lung, brain, bone, and liver
metastases. The primary tumor of our patient also origi-

nated from rectum and choroidal metastasis developed
at 22 months after diagnosis, and his age was 72 years
when choroidal metastasis was detected. Along with
choroidalmetastasis, the patient also hadmultiple central
nervous system metastases, lung, bone, adrenal and
peritoneal metastases.
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In cases reported in the literature, the most common
symptom that is the cause of ophthalmological examina-
tion is vision loss, and additionally, some patients
presented with the complaints of blurred vision, pain in
the eye and flashes of light. In our patient’s ophthalmolo-
gical examination upon the complaint of decreased vision
in his left eye, it was found that the best-corrected visual
acuity in the left eye was 4/10, and intraocular pressures
were normal in both eyes. Fundus examination revealed
subretinal fluid in the lower half of the retina, including
the macula; choroidal metastasis was detected in the
lower half of the optic disc, in the choroidal layer, with
hyperreflective tissue infiltration disrupting the choroidal
vasculature.
While enucleation was performed in 3 of the patients re-
ported in the literature, enucleation is currently limited
to those with severe eye pain and uncontrolled glaucoma
in advanced-stage patients with diffuse ocular involve-
ment [10], [14], [15].
Whole cranial radiotherapy was administered in the
treatment due to the fact that our patient also had mul-
tiple brain metastases along with choroidal metastasis.
It is stated that survival was between 1 and 31 months
after the diagnosis of choroidal metastasis in patients
who had rectal cancer and developed choroidal meta-
stasis [10]. In the study where patients developing
choroidal metastases together with colorectal cancer
were evaluated, Tei et al. reported the median survival
as 5.6 months [9]. In our case, survival was 2 months
after the diagnosis of choroidal metastasis. In the case
of choroidal metastasis development in patients with
colorectal cancer, the prognosis is poor, and other accom-
panying organ metastases should also be investigated
in these patients.
The KRAS, NRAS and BRAF states of the cases are not
mentioned in the literature. In the molecular analysis ex-
amined in our case, KRAS, NRAS were identified as wild
type but BRAF V600E as mutant. The BRAF mutation is
found in 7–12% of all colorectal cancers, and patients
with the mutation have more aggressive tumor biology
and resistance to standard chemotherapy, so the prog-
nosis in these patients is poor [20], [21]. While the medi-
an overall survival (OS) is 12 months in patients with
BRAF mutation, that for those with wild type is around
30 months. In our case survival was 24 months even
though the patient had BRAFmutation and did not receive
effective treatment in the metastatic stage. The clinical
picture of our patient suggests that due to the aggressive
biology of BRAFmutant patients, atypical site metastases
such as choroidal metastasis may occur.
As choroidal colorectal metastases are not common, data
on optimal treatment of these patients is limited and
limited only to non-comparative case reports involving
various treatment approaches. Treatment in symptomatic
patients depends on the patient’s performance status
and the extent of spread of metastatic disease. Currently,
applications of systemic chemotherapy, radiation therapy,
chemoradiotherapy and intravitreal bevacizumab treat-
ments have been reported in relation to the treatment of

choroidal metastasis [11], [12], [13], [14], [15], [18],
[19], [22]. In patients with vision loss and severe pain
due to uncontrolled glaucoma, enucleation is also among
the treatment options [10], [14], [15]. In the article pub-
lished by Neto et al. in early 2020, it was reported that
local photodynamic treatment might also be effective in
addition to the systemic treatment in a case with choroid-
al metastasis of colon cancer [23].

Conclusion
In colorectal cancers, choroidal metastases are quite
rare, and the present case is the first one reported from
Turkey to the best of our knowledge. In our case, whole-
brain radiotherapy was administered in the treatment
since there were alsomultiple brainmetastases. However,
as the ECOG performance status of the patient was 3–4
after radiotherapy, systemic treatment was not considered
appropriate, and the best supportive care was given. The
patient died 2 months after the diagnosis of choroidal
metastasis.
Clinicians should also consider the possibility of ocular
metastasis if patients with advanced colorectal cancer
have vision problems and especially in the follow-up of
BRAF mutant patients, attention should be paid to the
development of atypical metastasis.
In conclusion, further experience and long-term follow-up
are required for the optimal treatment of colorectal cancer
choroidal metastases.
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