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Abstract
Rationale: In this report, we present an extremely rare case of recurrent monocular exudative retinal detachment without
concomitant ocular metastases. This turned out to be the first symptom of squamous cell lung cancer.

Patientconcerns:A 63-year-old woman was referred to our ophthalmology clinic by her primary care physician with a complaint
of deteriorating vision in her right eye that had started four months prior, without concomitant pain.

Diagnoses:We observed a detachment in the lower part of the retina during her ophthalmoscopy. We did not find any tears, holes,
or degenerative changes in the periphery of the retina of the right eye during the surgery. In addition, plaques, tumor masses, and
metastases were absent. Therefore, we diagnosed her with unilateral paraneoplastic exudative retinal detachment. Imaging tests
performed before surgery revealed perihilar density with a visible air bronchogram in the middle field of the left lung. This turned out to
be squamous cell carcinoma.

Interventions:Patient underwent pars plana vitrectomy and routine laboratory and imaging tests before the procedure that utilized
20-gauge instrumentation. The subretinal fluid and was drained and a tamponade using Densiron (Fluoron Co, Neu-Ulm, Germany)
was applied. After ophthalmic treatment, patient underwent complex oncological treatment based on chemotherapy and
radiotherapy.

Outcomes: Despite the application of heavy silicone oil (Densiron) into the vitreous chamber, we observed a recurrence of retinal
detachment in the right eye during the follow-up visit, 13months after the first ophthalmic surgery. Following subsequent pars plana
vitrectomy, the Densiron and subretinal membranes were removed. Despite oncological treatment, the patient died, twenty months
after the appearance of the first ocular symptoms.

Lessons: Exudative retinal detachment without tumor metastasis to the eyeball can be one of the first signs of lung cancer in rare
cases. Multidisciplinary care and imaging methods with greater accuracy will provide comprehensive care to the patients. It will not
only facilitate timely detection and treatment of lung tumors but also for a plethora of oncological diseases.

Abbreviations: APTT= activated partial thromboplastin time, BCVA= best-corrected visual acuity, CT= computed tomography,
HLA = human leukocyte antigens, PET = positron emission tomography, PET-CT = positron emission tomography-computed
tomography, PTT = prothrombin time.
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1. Introduction

Lung cancer is the second most frequently diagnosed cancer after
breast cancer in women, and prostate cancer in men.[1] However,
according to statistical reports, it is the main cause of cancer-
related deaths around the world.[2] Lung cancer is usually
asymptomatic, and the initial signs appear late in the course of the
disease. Therefore, the diagnostic process becomes extremely
challenging. Surprisingly, the first symptoms may comprise
ocular cancer-associated retinopathy, bilateral diffuse uveal
melanocytic proliferation, paraneoplastic retinopathies (i.e.,
paraneoplastic vitelliform maculopathy), acute exudative poly-
morphous vitelliformmaculopathy, or best macular dystrophy in
rare cases.[3]

There are approximately 50 reported cases worldwide with
exudative retinal detachment as the first symptom of lung cancer
metastasis to the eyeball.[4–8] According to these studies, it is more
common among men aged 55.1±11.2years and former or active
smokers. The tumor is usually an adenocarcinoma, which mainly
affects the left eye. In addition, the upper left lobe is usually the
primary origin.[7] However, only two cases of exudative retinal
detachment without concomitant ocular metastasis as the first
symptom of lung cancer have been documented worldwide.[9,10]

In addition, both were related to adenocarcinoma. In this report,
we present an extremely rare case of recurrent monocular
exudative retinal detachment in the right eye, without concomi-
tant ocular metastasis, as the first symptom of squamous cell
lung cancer.

2. Case presentation

A 63-year-old woman was referred by her general practitioner to
our ophthalmology clinic in April 2018 with a complaint of
deteriorating vision in her right eye that had started 4months
prior, without any concomitant pain. She complained of gradual
deterioration of her vision and the presence of an “eye curtain” in
the upper region of her visual field. She reported having a high
myopia (�7 diopters [D]) from an early age. The best-corrected
visual acuity (BCVA) of the right eye was 0.1 (measured with a
Snellen’s chart) with normal light projection. In contrast, it was
0.5 for the left eye. We used a Goldman Applanation Tonometer
to measure the intraocular pressure, which was 16 and 19mmHg
in the right and left eye, respectively. A biomicroscopic
examination of the right eye revealed signs of anterior uveitis,
namely posterior synechiae, corneal deposits, and early nuclear
cataract. However, the anterior fluid chamber did not show signs
of tyndallization. We also found early nuclear cataracts in the left
eye. An examination of the fundus through a narrow pupil (no
Figure 1. Flat retinal detachment cover
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possibility of mydriasis due to annular synechia) revealed a
normal optic disc, a macula with no reflex, and possible
detachment of the lower part of the retina. The retinal
detachment was later confirmed using A/B-mode ultrasound v
5.0.0 scan of the eyeball (Aviso S, QuantelMedical, Paris, France)
(Fig. 1). The retina in the area available for assessment was free of
focal lesions and there was no shifting fluid note on B scan.
Neither signs of tumor nor any abnormalities were observed in
the fundus of the left eye. At that time, we did not suspected
exudative retinal detachment, and we qualified the patient for
surgery surgical treatment.
The medical history of the patient showed that she underwent

Freund’s resection of the uterus and appendages, appendectomy,
and resection of the greater omentum for the treatment of G2
ovarian endometrioid cystoadenocarcinoma in 2012. She was
referred to the ophthalmology department for emergency surgery
and was admitted the next day. She was examined preoperatively
and scheduled for pars plana vitrectomy . In addition, she
underwent routine pre-operative laboratory and imaging tests
that utilized 20-gauge instrumentation. We separated the
posterior annular synechia and removed the lens with an
artificial one-piece intraocular lens implantation (+17 D) into the
capsular bag (Akreos ADAPT, Bausch & Lomb, Rochester,
USA). A retinal endolaser was used during the procedure. We
drained the subretinal fluid and applied a tamponade using
Densiron (Fluoron Co, Neu-Ulm, Germany). The patient was
ultimately diagnosed with unilateral paraneoplastic exudative
retinal detachment.
Chest radiography revealed perihilar radiodensity with a

visible air bronchogram in the middle field of the left lung (Fig. 2).
In addition, a contrast enhanced-computed tomography (CT)
scan of the chest revealed a nodular thyroid and a tumorous
lesion in the upper-middle part of the left lung hilum, 33�30mm
in size. We also identified a 24�12mm lesion and numerous
smaller lesions of a small spot-nodular character in the third
segmented bronchus. The mediastinum revealed enlarged lymph
nodes ranging from 9 to 17mm in size. Furthermore, ultrasound
scans of the abdomen and retroperitoneal space showed first-
degree steatosis of the liver.
Results of laboratory testing were as follows: an increased

prothrombin time (PT) (140%), slightly shortened activated
partial thromboplastin time (APTT) (23.7 s), increased fibrinogen
level (416mg/dL), slightly increased C-reactive protein level
(10.2mg/L), and a history of toxoplasmosis and human
herpesvirus 5 infection (presence of immunoglobulin G anti-
bodies). We ruled out the possibility of an active infection based
on these findings. In addition, the blood tests revealed a reduction
ing the lower hemisphere of the eye.



Figure 2. X-ray of the patient’s lungs before the surgery, showing perihilar
density with a visible air bronchogram in the middle field of the left lung.
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in the level of thyroid-stimulating hormone. Thus, she was
referred for an endocrine consultation. This resulted in the
diagnosis of subclinical hyperthyroidism with nodular goiter and
recommendation for further treatment at the outpatient endo-
crine clinic.
Considering the nodular changes detected in the lungs, we

conducted thoracic and pulmonary consultations. We suspected
the presence of a malignant tumor and referred the patient to the
Figure 3. The presence of fluid between the ne
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pulmonary disease department for further examination and
management.
During her stay in the ophthalmology ward, we observed an

effusion in the anterior chamber and a grade 1+ flare, indicating
postoperative inflammatory reaction of the anterior uveal
segment. Postoperative treatment included the intravenous
administration of steroids (8mg dexamethasone twice daily)
and topical administration of a combination of steroids,
antibiotics, and mydriatics to the right eye (one drop each of
dexamethasone, moxifloxacin, and 1% tropicamide four times
daily for 7days). Dexamethasone dose was later tapered over 4
weeks. We used a neodymium-doped yttrium aluminum garnet
laser to cut the exudative membrane from the bottom. When the
fundus could be visualized, we performed fluorescent angiogra-
phy, indocyanine green angiography, and enhanced MRI. The
aforementioned examinations failed to reveal a tumor mass. She
was then discharged with recommendations for further general
and local treatments.
The patient was admitted to the pulmonary disease ward on

June 7, 2018 and underwent bronchoscopy. The examination
revealed a smooth, shiny cauliflower-like lesion that completely
enclosed the bronchial lumen of the 1st, 2nd, and 3rd segments.
We performed transthoracic fine-needle aspiration cytology
under CT to collect the sample for histopathological examina-
tion. She was also sent for an endobronchial ultrasound-guided
transbronchial needle aspiration examination of the mediastinal
lymph nodes and assessment of thymidine kinase expression
using positron emission tomography (PET).
A PET-CT examination, performed on July 4, 2018, revealed a

33�26mm tumor with increased fluorodeoxyglucose metabo-
lism in the left lung hilum. The latter was connected to the left
pulmonary artery and surrounded the main bronchus and upper
lobe bronchus. Additionally, we observed an enlargement of the
paratracheal lymph nodes and the aorto-pulmonary window up
to 12mm. The patient was deemed ineligible for surgery based on
urosensory retina and the pigmented layer.

http://www.md-journal.com


Figure 4. Visible tamponade of the vitreous chamber using Densiron.
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the results from the PET-CT scan and previous tests. Results of
pathomorphological analyses and imaging studies led to a
diagnosis of squamous cell carcinoma of the left lung (T4N2M0).
She was admitted to the oncology center for chemotherapy on

September 5, 2018. She was administered 100mg vinorelbine
(Navelbine) in a divided dose (two 20mg tablets and two 30mg
tablets) and 60mg cisplatin with a recommendation to report to
the clinic for future chemotherapy.
Despite the hepatoprotective treatment, we observed an

increase in the transaminase levels after the second part of the
first course of chemotherapy. This, in turn, delayed the
administration of the next cycle after exclusion of the potential
non-drug causes.
The tumor stage regressed to T2N2M0 (tumor size, 12�7

mm), and the lymph node in the aorto-pulmonary window
reduced to 11mm after the treatment. This resulted in a decision
to implement radical intensity-modulated radiation therapy on
the tumor area in the left lung, later extended to include groups IV
and V of the lymph nodes.
High anisometropia led to the recommendation for a cataract

phacoemulsification procedure with implantation of an artificial
intraocular lens (+13 D) (Acreos Adapt, Bausch & Lomb,
Rochester, USA) in the left eye. This procedure was performed in
December 2018, followed by a BCVA of 1.0, two weeks after the
surgery.
The early imaging tests did not reveal any alarming results.

However, the disease progressed with time. While the tumor
enlarged to a size of 27�11mm, the lymph node in the aorto-
pulmonary window enlarged to 13mm. This was concomitant
with a meta change with lysis features at the bronchovascular
bundle that penetrated the pleura of the right lung. Thus, the
relapse qualified the patient for treatment with pembrolizumab.
Despite the administration of heavy silicone oil (Densiron) into

the vitreous chamber, we observed fluid under the neurosensory
retina and a recurrence of retinal detachment in the right eye
during the follow-up visit, 13months after the first ophthalmic
surgery (Figs. 3 and 4). OCT picture showed significant diffuse
RPE undulations, as it is common to have these changes are
common in exudative retinal detachment. The BCVA of the right
eye was 0.4. Following pars plana vitrectomy, the Densiron and
subretinal membranes were removed. This was followed by the
application of a Siluron 5000 (Fluoron GmbH, Ulm, Germany)
tamponade. Intraoperative evaluation of the retina did not reveal
4

any metastatic changes. Postoperative treatment included
instillation of an antibiotic and a steroid into the right eye four
times daily for 14days (moxifloxacin and dexamethasone). In
addition to a normal healing process, the BCVA of the right eye
was 0.6 with a +4.0 D correction the following week.

The patient underwent a CT scan of the central nervous system
(with and without contrast) during chemotherapy. The results
showed meta changes in the left frontal lobe and on the border of
the frontal and parietal lobes on the left side, apart from
infiltration of the bone structures. While there was massive
osteolysis in the right frontal bone, the mandibular head on the
right side showed signs of dilatation and partial osteolysis. She
underwent a second course of treatment, after which the meta-
type lesions continued to progress and the tumor progressed to
T2N2M1.
Despite treatment, the patient died on January 1, 2020, twenty

months after the appearance of the first ocular symptoms.
3. Discussion

This is the third reported case of exudative retinal detachment
without concomitant ocular metastasis preceding the diagnosis of
a neoplastic process. Unlike the other cases,[9,10] our patient had
no history of smoking and was diagnosed with squamous cell
carcinoma.
Burgess et al reported a case of bilateral paraneoplastic

exudative retinal detachment associated with adenocarcinoma of
the lung in a 47-year-old man. He was a smoker with ophthalmic
symptoms as the first manifestation of a general disease.[9] He
underwent vitrectomies of both eyes combined with a silicone oil
tamponade and subretinal fluid drainage. However, there was no
metastasis to the eyeball both during surgery and in the later
stages of the disease. An adenocarcinoma is typically localized to
the peripheral parts of the lungs. However, the chest CT scan of
the patient described above, showed enlarged pre-tracheal, right
hilar, and subcarinal lymph nodes, together with a calcific focus
in the right upper lobe of the lung.
Modrzejewska et al. described the case of a 50-year-oldwoman

with exudative retinal detachment as the first symptom of
disseminated adenocarcinoma of the lung.[10] Considering the
advancement of the neoplastic process and metastasis to the
central nervous system (T2N3M1), she underwent four cycles of
paclitaxel-carboplatin palliative chemotherapy and left lung
radiotherapy. However, she died four months after the
appearance of the first ophthalmic symptoms. Centrally located
lesions were radiologically visualized apart from the thick
atelectasis of the entire superior lobe and the lower part of the
inferior lobe of the left lung in this case. In addition, there were
signs of enlarged lymph nodes within the pericarinal area and the
right pulmonary hilum.[10] The location of the lesion in our case
was similar to that reported by Modrzejewska et al. and Burgess
et al. The nodular lesion was located in the upper-middle part of
the left lung hilum, adjacent to the division of the pulmonary
artery and the upper lobe artery, a location typical of squamous
cell carcinoma. Thus, the localization of the cancer mass is
common in these three cases.
The pathomechanism of exudative retinal detachment is yet to

be completely understood. The theory of the pathogenesis of
exudative retinal detachment sheds light on disturbances in the
physiology of cells that build the blood-retinal barrier due to
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insufficient blood supply, thus causing hypoxia. It may be the
result of a variety of diseases, usually systemic disorders,
including chronic inflammation, infections, defects in the blood
vessels, degenerative states, or cancer.[11] The most common
cause of exudative retinal detachment is neoplastic metastases to
various eye structures, most commonly the vascular part, due to
cancer.[5,12,13] According to case reports, lung cancer in men and
breast cancer in women are the main sources of metastases to the
visual structures. Moreover, metastases may originate from
cancer of the prostate, thyroid, digestive system, kidneys, and the
lymphatic system.[14] However, no specific cause of the condition
has been identified to date.
Numerous theories discuss dysfunction within the cells of the

blood-retinal barrier, caused by the circulation of cancer cells in
the bloodstream. This eventually results in leakage of fluid into
the subretinal space. Others report on disorders in the
coagulation system and abnormalities in the morphology of
peripheral blood vessels, which may result in the formation of
thrombotic plugs, thus causing ischemia and hypoxia.[15] This, in
turn, is confirmed by the results of the laboratory tests conducted
on our patient, which revealed an increased PT, a slightly
shortened APTT, and an increased fibrinogen level. Modrze-
jewska et al. reported abnormal erythrocyte sedimentation rates
and elevated levels of D-dimers and fibrinogen.[10] In contrast,
Burgess et al. identified an increase in plasma viscosity as the only
abnormality.[9] These changes are typical of metastatic neoplastic
processes and may trigger retinal ischemia, increased permeabili-
ty of the vascular endothelium, and subretinal fluid leakage.
Myopia and increased axial length (25.4mm) in our patient
might have contributed to the weak connections between the
epithelial cells.
Apart from surgical treatment, the treatment of exudative

retinal detachment is based on eliminating its primary cause.
Chemotherapy, radiotherapy, hormone therapy, immunother-
apy, or palliative treatment can be used as the last resort for the
management of neoplastic disease, depending on the extent and
number of organs affected by metastasis.[16–18] However, our
case report indicated that exudative retinal detachment may
occur without metastasis and is visible on imaging tests. Thus,
gamma globulin, plasmapheresis, and interleukin-2 receptor
blockade, with a specific monoclonal antibody is the proposed
first-line treatment in such cases.[9] We started with surgical
treatment in this case, owing to the difficulty in the accurate
assessment of the retinal circumference in terms of retinal tear.
This could be attributed to the presence of annular synechia.
Long-term retinal detachment can also lead to chronic
inflammation of the anterior uveal segment.[19] However, we
were unable to determine which of these conditions were
primary and secondary, prior to the surgery. Despite the
surgery, the retinal detachment recurred and the final BCVA
was 0.6. Nonetheless, we could not achieve sustained
anatomical success.
We had doubts about the association between the changes in

the eye to those in the lungs, and whether the lung tumor was the
primary origin. Since the patient was diagnosed with ovarian
cancer in 2012, we also considered that this retinal detachment
could be attributed to the adenocystic carcinoma. Cancers of the
genitourinary system are also known to cause paraneoplastic
syndrome apart from lung cancer. However, the previous tumor
was determined to be in the early stage. This, in turn, was
confirmed by the histopathological characteristics of the
intraoperative fragments, which showed no infiltration or other
5

features of metastasis. Therefore, such a radical surgical
procedure that the patient underwent with a margin of healthy
tissues might result in complete recovery. Moreover, the cancer
found in the ovary was an endometrial cystadenocarcinoma.
Thus, it is extremely unlikely to manifest as squamous cell
carcinoma in the lung more than five years after the surgery. Both
these tumors have different histological origins. While the tumor
comprises cystic-glandular endometrial cells in the ovary, it
consists of squamous cells when occurring in the lungs. This
observation is also supported by the normal CA 125 marker
levels one year after hysterectomy. Thus, the tumor was
manifested by predisposition rather than the pulmonary
recurrence of the previous cancer in this case.
The limitations of our case report include a lack of accurate

information on the history of neoplasms in the patient’s family, a
lack of genetic tests that facilitate an evaluation of the
relationship between individual neoplastic diseases, and a lack
of tested human leukocyte antigens (HLA) (considering the
correlation between diseases associated with exudative retinal
detachment and HLA).[20] We also failed to obtain subretinal
fluid or a vitreous tap for histological evaluation. We are not
aware of whether tumor cells were present or not, and this is
fundamental to rule out metastasis. However, at the time of
surgery, we did not suspect exudative retinal detachment, and we
suspected rhegmatogenous retinal detachment with secondary
uveitis. Additionally, we did not perform an ocular post-mortem
analysis of the eyes, when the patient expired. Despite these
limitations, the case described in this report remains extremely
rare. We gradually uncovered and evaluated the individual
components of the diagnosis. Unfortunately, the patient died
prior to a complete analysis of the disease.
Exudative retinal detachment that occurs during the course of

paraneoplastic syndrome is not always concomitant with tumor
metastasis to the eyeball. Patients with neoplastic disease require
an interdisciplinary approach to treatment. This permits
physicians to arrive at appropriate diagnoses and provide
comprehensive and effective care.
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