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Abstract 

We report a rare case of large cell neuroendocrine carcinoma (LCNEC) of the lung with can-

cer-associated retinopathy (CAR). To our knowledge, only two cases of LCNEC with CAR have 

been reported, one in 1995 and another in 2013. CAR, typically associated with small cell 

lung cancer (SCLC), is one of the paraneoplastic syndromes with deterioration of visual acui-

ty, visual field constriction, and photophobia. CAR is caused by an autoimmune system reac-

tion against the same antigen in the tumor and retinal photoreceptor cells. To diagnose CAR, 

genetic retinal dystrophies or any other medical causes of retinopathy should be excluded, 

but there are no standard diagnostic criteria. Anti-retinal antibodies are known to be positive 

in CAR patients, and anti-recoverin antibodies are thought to be sensitive and specific to 

CAR. In our case, anti-recoverin antibodies were not detected by serum tests, but CAR could 

be diagnosed on the basis of ophthalmological findings including clinical symptoms, electro-

retinographic findings, and visual field tests. CAR with clinical features of rapid visual disorder 

should be considered in LCNEC patients as well as in SCLC patients. © 2015 S. Karger AG, Basel 
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Introduction 

Cancer-associated retinopathy (CAR) is one of the paraneoplastic syndromes caused by 
the autoimmune reactions against the retinal photoreceptor cells. Sawyer et al. [1] reported 
the first case of CAR in 1976. The exact incidence of CAR with lung cancer has not been re-
ported. According to some papers, CAR was mainly complicated with small cell lung cancer 
(SCLC). This is the third case of CAR complicated with large cell neuroendocrine carcinoma 
(LCNEC). 

Case Presentation 

A previously healthy 59-year-old man was referred to our hospital complaining of a rap-
id visual disorder in the dark, photophobia, and impaired visual field appearing within 1 
week in August 2013. He had smoked 20 cigarettes per day for 42 years. His visual field test 
showed marked constriction of visual field in both eyes (fig. 1). Visual acuities measured in 
the light were 20/20 in both eyes. On funduscopic examination, no remarkable abnormali-
ties were recognized either in the optic nerves or the macular regions. However, narrowing 
of the retinal arteries was observed (fig. 2a). Electroretinography (ERG) was performed fol-
lowing the International Society for Clinical Electrophysiology of Vision (ISCEV) standard 
protocol [2], which demonstrated that photoreceptors, especially rods, were massively dam-
aged. The dark-adapted ERG showed that the amplitudes of a- and b-waves were almost 
extinguished (fig. 2b). Rapid progression of visual disorder and characteristic ophthalmolog-
ical findings led us to consider a possibility of CAR. 

A roentgenogram of the chest and a CT scan showed swelling of the right hilar lymph 
nodes and pleural thickening in the right middle lobe (fig. 3a). LCNEC was detected in a tis-
sue sample from thickening pleura. From histological and imaging results LCNEC of the lung 
with CAR was diagnosed. Clinical stage was cT2aN1M1a, stage IV. 

First-line chemotherapy with cisplatin (CDDP) and irinotecan (CPT-11) was performed 
from September 30, 2013 to March 12, 2014. After 1 cycle of chemotherapy, the patient ex-
perienced remarkable tumor shrinkage (fig. 3b). After 2 cycles of chemotherapy, he showed 
complete response. The visual field test on December 11, 2013, showed improvement of the 
visual field defect, but photophobia still remained. When regression of the primary lesion 
was revealed by a follow-up CT scan after 5 cycles of chemotherapy on June 20, 2014, visual 
disorder had not worsened. Second-line chemotherapy with amrubicin, which is a topoiso-
merase II inhibitor, was performed from June 25 to January 26, 2015. The best response of 
amrubicin was stable disease, and the therapy was continued. During this second-line chem-
otherapy, visual function has been stable. 

Discussion 

Since the WHO Classification of Tumors 3rd Edition (2004) [3], LCNEC has been added 
as a subtype of large cell carcinoma. Biological characteristics of LCNEC resemble those of 
small cell carcinoma [4]. LCNEC produces common antigen to the nervous system and is 
most likely to cause paraneoplastic neurological disease as well as SCLC. 

CAR is one of the paraneoplastic syndromes, which is characterized by the degeneration 
of retinal photoreceptor cells and caused by an autoimmune reaction against the same anti-
gen in tumor and retinal photoreceptor cells. CAR is typically associated with SCLC rather 
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than non-small SCLC [5]. Only two cases of LCNEC with CAR have been reported so far, one 
by Stanford et al. in 1995 [6] and another by Isaka et al. in 2013 [7]. 

There are no standard diagnostic criteria for CAR. To diagnose CAR on physical exami-
nation, especially ophthalmological findings are very important, and visual disorder typically 
occurs before the diagnosis of carcinoma. Progression of visual disturbance (night blindness, 
photophobia, and constriction of visual field) and deterioration of ERG were identified in this 
case. The fundus appeared unremarkable with vascular attenuation. Visual disturbance, 
visual field loss, and attenuated retinal arteriole caliber have been suggested the major triad 
to consider CAR [8]. Although anti-recoverin antibodies are a useful marker to diagnose CAR 
[9], a positive rate of anti-recoverin antibodies in the first test is about 60% [10]. In the pre-
sent case, we could diagnose CAR from characteristic ophthalmologic findings and clinical 
course, even without the detection of anti-recoverin antibody. 

There is no established treatment protocol for CAR. An immunosuppressant, a plasma-
pheresis, or a combination therapy of these has shown efficacy in some case reports. These 
reports suggested that the improvement of visual function does not necessarily correlate 
with the response to chemotherapy [11]. In our case, combination chemotherapy with CDDP 
and irinotecan as a first-line therapy was performed. As a result, the patient experienced 
complete response for LCNEC and improvement of visual function, especially of visual field 
defect. 

Conclusion 

CAR should be considered in LCNEC patients as well as SCLC patients with clinical fea-
tures of rapid visual disorder. 

Disclosure Statement 

The authors have no conflicts of interest to disclose. 
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Fig. 1. The Goldman visual field test showed constriction of visual fields in both eyes. 
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Fig. 2. Fundus pictures (a) and dark-adapted ERG (b). a Fundus pictures [(i) right eye, (ii) left eye] appear 

nearly normal with vascular attenuation. b Dark-adapted ERG from a healthy subject (a) and from this 

case (b). ERG of our patient showed an extinguished pattern. 

 

 



158 

 

Case Rep Oncol 2015;8:153–158 

DOI: 10.1159/000380943 
 

© 2015 S. Karger AG, Basel 
www.karger.com/cro 

Nakamura et al.: Large Cell Neuroendocrine Carcinoma of the Lung with Cancer-

Associated Retinopathy 

 

 

 

 

Fig. 3. Roentgenogram of the chest. a Pretreatment and b after 2 cycles of first-line chemotherapy (CDDP 

and irinotecan). A pretreatment roentgenogram revealed swelling of the right hilum and pleural thicken-

ing in the right middle lobe. After chemotherapy, the tumors markedly shrank. 
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