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A B S T R A C T   

Purpose: Nuclear medicine imaging can provide a noninvasive means of distinguishing inflammatory mass lesions 
from oncologic intraocular tumors. 
Observation: We report a case of paraneoplastic ocular sarcoidosis with choroidal mass lesions that was initially 
concerning for choroidal metastasis of a primary carcinoid tumor. PET CT was utilized with two different tracers 
to characterize the choroidal mass as being FDG-avid, consistent with a sarcoid-like lesion, and lacking the 
Gallium (Ga-68) DOTATAE uptake of carcinoid tumor metastases. 
Conclusions and Importance: Functional imaging is valuable to distinguish clinically similar inflammatory verses 
oncologic intraocular pathology.   

1. Introduction 

Paraneoplastic sarcoid reactions involving the eye are rare. Despite a 
well-established association between sarcoidosis or sarcoid-like re
actions and malignancy in the medical literature, there are few previ
ously published cases on paraneoplastic ocular sarcoidosis.3 We report a 
case of ocular sarcoid-like reaction associated with recurrent rectal 
carcinoid tumor. The patient’s presentation was notable for a choroidal 
mass initially concerning for metastasis. Position emission tomography 
(PET) distinguished the choroidal mass as a manifestation of a 
sarcoid-like reaction rather than a metastasis by applying Gallium 
(Ga-68) DOTATATE to screen for carcinoid tumor and F18-fluorodeox
yglucose (FDG) for sarcoidosis. 

2. Case report 

A 63-year-old woman with a history of rectal carcinoid tumor pre
sented with bilateral decreased vision and new photophobia. Exam was 
notable for subnormal vision (best corrected visual acuity 20/50 both 
eyes), unremarkable intraocular pressures (7 mmHg right eye, 6 mmHg 
left eye), and bilateral 1+ cells in the anterior chamber, trace vitreous 
cells, and choroidal folds. The left eye had a raised, choroidal, amela
notic lesion in the midperiphery with surrounding subretinal fluid. 

Ultrasound of both eyes revealed choroidal thickening in the macula. 
The dome-shaped avascular mass had an irregular surface contour and 
diffuse margins with medium to high reflectivity (Fig. 1). There was no 
extraocular extension. 

The patient’s history was notable for biopsy-proven grade-1 (carci
noid) neuroendocrine tumor of the rectosigmoid colon in 2007 that was 
treated with resection. Ten years after achieving initial remission, a local 
metastasis to presacral and perirectal lymph nodes were detected on 
surveillance imaging. Following another surgical resection, she was 
again considered in remission. A whole-body PET CT in 2018 showed no 
evidence of somatostatin receptor-avid malignancy or metastasis. 

The patient also had a history of multiple sclerosis previously treated 
with methotrexate and rituximab. These were stopped at the time of her 
carcinoid tumor recurrence to avoid concurrent immunosuppression 
and increased risk of hematologic malignancy. At the time of her pre
sentation with bilateral uveitis, she remained off immunosuppression. 

Upon her presentation with new panuveitis in both eyes and a 
choroidal mass in the left eye, concern was for spread of carcinoid tumor 
versus a paraneoplastic reaction, namely sarcoidosis. To clarify the eti
ology of her choroidal lesion, she underwent two PET scans including 
the abdomen, chest, and head. One scan was conducted with Gallium 
(Ga-68) DOTATATE to image somatostatin-expressing neuroendocrine 
tumor, and the other with FDG to screen for sarcoidosis. The PET scan 
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with Gallium (Ga-68) DOTATATE revealed uptake exclusively in the 
rectum without evidence of metastasis. An MRI of the pelvis later 
confirmed a 12mm enhancing focus in the presacral region most 
consistent with recurrence of the carcinoid tumor (image not shown). 
The FDG PET showed focally increased tracer activity corresponding to a 
soft-tissue density within the left globe and orbit, suggesting that the 
choroidal mass was a sarcoid-like lesion (Fig. 2B). There was no discrete 
abnormal FDG uptake in the chest, abdomen, or pelvis (imaging not 
shown). 

Following the imaging, she was advised to restart rituximab for her 
choroidal sarcoid-like granuloma. The patient declined oral steroids due 
to previous intolerance but showed improvement in her intraocular 
inflammation and resolution of the choroidal lesion on rituximab 
(Fig. 1F). 

3. Discussion 

Paraneoplastic sarcoidosis has been described in the setting of he
matologic and solid malignancies with rates of association as high as 
20% with lymphoma and 4% with carcinomas.1 Sarcoidosis remains a 
diagnosis of exclusion based on nonnecrotizing granulomas in multiple 
organ systems, negative testing for other granulomatous diseases, and 
histopathologic confirmation, when available. In paraneoplastic 
sarcoidosis, the granulomas may be isolated, most often occurring in 
lymph nodes and tissue adjacent to the malignancy, and may lack the 
multiorgan involvement of systemic sarcoidosis.2,3 Although distant 
nonnecrotizing granulomas due to sarcoid-like reactions have been 
documented to affect a variety of organs, it has rarely been described to 
affect the eyes.3 

The relationship between paraneoplastic sarcoidosis and malignancy 
remains unclear. One postulated mechanism is that tumor cells release 
antigens or metabolites into systemic circulation that stimulate a T-cell- 
mediated host response prompting granulomatous inflammation in 

genetically susceptible individuals.2 Another possibility is that sarcoid
osis may be indicative of a dysregulated immune system that is 
permissive of malignancy.1 

Distinguishing localized sarcoid-like reactions from tumor recur
rence is of critical importance in initial tumor staging and surveillance 
imaging for recurrence. It has been shown that PET imaging with In-111 
pentreotide radiotracer can distinguish the somatostatin-avid carcinoid 
tumors from FDG-avid sarcoid granulomas and aid in accurate imaging 
interpretation.4 Our hospital utilizes Gallium (Ga-68) DOTATATE, a 
somatostatin analogue, to screen for carcinoid tumors. Gallium (Ga-68) 
DOTATATE has also been shown to detect sarcoid lesions, though with 
less sensitivity and specificity compared to FDG.5,6 

Ocular sarcoid-like reactions associated with malignancy are 
particularly rare. Balasubramaniam et al. described a series of 5 cases in 
which ocular-sarcoid reactions were shown to present before, during, or 
following cancer.3 In our own case, the sarcoid-like reaction occurred in 
the setting of remission but prompted further work-up revealing a tumor 
recurrence. The gold-standard for diagnosis of sarcoid and sarcoid-like 
intraocular lesions is vitrectomy with biopsy. However, this diagnostic 
technique is invasive and may be limited by the location of lesions of 
interest. Non-invasive functional imaging allows the opportunity to 
avoid chorioretinal biopsy and potentially allow greater visual recovery. 

In patients with malignancy who were screened for paraneoplastic 
sarcoidosis by FDG PET, sarcoid-like reactions were present in 1.1% of 
cancer patients and was most often noted in the setting of recurrence 
rather than initial staging.7 All of the cases of paraneoplastic sarcoidosis 
reported in Chowdhury et al.’s study had FDG-avid mediastinal lesions.7 

In contrast, only 3 of the 5 cases of ocular sarcoid-like reactions previ
ously published were described as having mediastinal or hilar adenop
athy. Our patient showed isolated FDG-uptake in the left globe without 
uptake in the chest, abdomen, or pelvis. Mediastinal or hilar adenopathy 
is a key diagnostic criterion for the diagnosis of systemic and ocular 
sarcoidosis, and its absence in cases of paraneoplastic ocular sarcoid is of 

Fig. 1. Baseline and follow-up imaging for 
choroidal mass in paraneoplastic ocular 
sarcoidosis. A. Wide-field fundus photo
graphs of the left eye revealing choroidal 
folds. Left eye shows disc hyperemia and an 
amelanotic choroidal lesion. B. Fluorescein 
angiography confirms choroidal folds and 
reveals granular hyperfluorescence over
lying the choroidal lesion. There is late 
leakage at the disc. C. Optical coherence 
tomography (OCT) shows subretinal fluid 
overlying the choroidal mass. D. These 
changes are resolved on follow-up imaging 
after initiating Rituximab. E. Ultrasonogra
phy of choroidal lesion, which displayed 
medium to high internal reflectivity. C1 =
1.54mm, C2 13.72mm. Lesion measured 
13.7 mm × 12.4 mm x 1.7mm in its greatest 
dimensions. F. Follow-up ultrasonography 
after treating with Rituximab shows 
decreased size; C1 1.25mm, C2 12.21mm.   
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unclear significance.8 

4. Conclusions 

This is the first published case of ocular sarcoid-like reaction in the 
setting of rectal carcinoid tumor recurrence and demonstrates that 
functional radiography can characterize intraocular lesions as a para
neoplastic process rather than metastases. It remains to be determined 
whether imaging can supplant histopathology of ocular structures to 
confirm the diagnosis of ocular sarcoid-like reactions. 
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Fig. 2. PET CT imaging of choroidal mass 
to distinguish paraneoplastic sarcoidosis 
from metastases. Head imaging on com
bined PET CT with Gallium (Ga-68) DOTA
TATE (A) was negative for both the globe 
and orbit while F18-fluorodeoxyglucose 
(FDG) (B) demonstrated increased FDG 
radiotracer uptake in the left globe and 
orbit. The signal denoting FDG-avidity in the 
left lateral orbit is surrounded by a red cir
cle. There is bilateral, asymmetric FDG- 
avidity overlying the medial aspect of both 
orbits marked by yellow signal greater on 
the left (maximum standard uptake value 
(SUV) 7.1) than the right (maximum SUV 
5.7). . (For interpretation of the references to 
colour in this figure legend, the reader is 
referred to the Web version of this article.)   
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