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Introduction

Pancreatic Cancer (PC) has a very poor prognosis with very
low survival rate. Risk factors include alcohol consumption,
smoking, and familial history [1]. Few retrospective reports of
metastasis from pancreatic cancer to the ocular region have
been reported in the literature [2-27]. (Table 1) [2-34] the aim
of this study is to assess the prevalence of ocular metastasis in
patients with newly diagnosed PC prior to medical treatment.

i

Abstract

Purpose: To assess the prevalence of ocular metastasis
in pancreatic cancer (PC) as little is known in the literature.

Methods: Prospective cross-sectional study of consecu-
tive patients with PC at the time of initial diagnosis in one
medical center. Complete eye exam was performed by a sin-
gle operator. A literature review was done to collect cases of
metastatic eye disease in PC.

Results: A total of 26 PC cases were examined at the
time of cancer diagnosis before starting chemotherapy.
The mean age was 66.4 years with 22 men and 4 women.
Seventeen patients (65.4%) had metastatic disease at pre-
sentation. Metastasis to the ocular region was not detected
clinically. Literature review of 35 cases of PC with metastatic
eye disease revealed choroidal (18 cases-51.4%), orbital (6
cases-17.1%) and extraocular muscle (5 cases-14.3%) in-
volvement.

Conclusion: PC is a rare cause of metastasis to the uvea
or orbit.

Methods

This is an institutional Review Board approved (SUR.WF.04)
prospective study of newly diagnosed PC cases presenting to
the American University of Beirut Medical Center from Febru-
ary 2016 to February 2020. Inclusion criteria included ability to
understand and sign a written consent form, and age above 18
years. Exclusion criteria included the presence of a second pri-
mary cancer besides PC, and previous treatment with chemo-
therapy, radiotherapy, brachytherapy, or surgery.
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All patients underwent eye examination including spectacle-
corrected visual acuity, tonometry, slit-lamp biomicroscopy, and
a dilated fundus examination by a senior examiner (AMM).

Literature review was done using the search terms of ‘ocular
metastases’ AND ‘PC’. The databases of Medline, Embase and
Google Scholar were systematically searched for relevant ar-
ticles published between 1975 and May 2020. Forward search-
ing, checking references in major reviews on PC and in all re-
trieved articles were also done.

Results

A total of 26 patients (52 eyes) had an ophthalmologic evalu-
ation. Of the 26, there were 22 men and 4 women. The mean
+ standard deviation age was 66.4 + 11.1 (range 40-86). The
mean body mass index was 26.1 + 5.3 (range 15-36.8). Systemic
diseases included diabetes mellitus (10), systemic hyperten-
sion (11), and coronary artery disease (3). Fifteen patients were
smokers and 10 patients were alcoholic. The histopathology
was ductal adenocarcinoma. Staging according to the American
Joint Committee on Cancer Staging was as follows: 1A (1), IB (2),
1A (6), 1IB (2), 111 (2), IV (7) and no classification made at time of
eye exam (6). Nine patients had no sign of systemic metastases
at the time of the eye exam. Metastases were detected in 17
patients as follows: 12 had liver metastases, 8 had abdominal
wall metastases, 2 had lung metastasis, 2 had bone metastasis,
and 7 had positive lymph node metastases. Four patients had a
family history of malignancy.

All patients had no evidence of metastatic eye disease. One
patient developed venous stasis retinopathy in one eye on fol-
low-up and also another patient developed bilateral reversible
visual loss from maculopathy secondary to mitogen-activated
protein kinase enzymes inhibitor.

The systematic review of the literature (Table 1) yielded 35
cases of metastatic PC to the ocular region. The three com-
monest sites involved included: choroidal disease (18 cases or
51.4%), orbital disease (6 cases or 17,1%) and extraocular mus-
cle disease (5 cases or 14.3%). Besides direct invasion, other re-
mote effects included cancer associated retinopathy, paraneo-
plastic optic neuropathy, paraneoplastic opsoclonus myoclonus
and Purtcher-like retinopathy.

Discussion

In our study, all patients were negative for any ocular me-
tastasis It is possible that the low metastatic rate relates to the
eye exam being performed early in the disease at the time of
diagnosis (and not later when metastases may be more wide-
spread), and also to the short life span of patients. One hallmark
of PC is fast local progression and early systemic dissemination
at various sites. This unique process of PC initiation, progres-
sion and metastasis explains the propensity of PC to spread to
the liver, abdominal wall, lung and bone yet spares the ocular
region for yet unknown reasons. Shah et al [28] reported 5 pa-
tients out of 1123 with metastasis to the choroid detected after
the diagnosis of PC by a mean interval of 34 months (range 12-
60 months). In a review of 302 patients dying of cancer, 12 had
PC and no ocular metastases were detected histologically at the
Wisconsin Eye Bank [18]. In a larger series of 741 patients dying
of cancer at the Wilmer Eye Institute, 28 patients had PC and
only one patient had ocular metastasis late in the disease [18].

In the current review of the literature of metastatic PC,
around half of the cases involved the uveal tract and the rest

the extraocular muscles (recti) or orbit or the optic nerve. Cho-
roidal metastases from PC, like in most other carcinomas, were
yellow in color, have a plateau configuration, and are commonly
associated with subretinal fluid [4]. Rarely the mass can mimic
a choroidal melanoma with a mushroom appearance on ultra-
sound [5]. They are most commonly solitary and unilateral [28]
with few cases being multiple or bilateral [17]. The detection of
the choroidal mass usually occurred sometime following metas-
tasis to the liver or bone or elsewhere [17].

Similarly, orbital or extraocular muscle metastases from PC
manifested as diplopia, proptosis or ptosis like other malignan-
cies [19]. The most known neoplasms that metastasize to the
orbit originate from breast carcinoma, lung carcinoma, pros-
tatic carcinoma, and melanoma [19,35]. It is well known that
metastases to extraocular muscles are very rare, accounting for
less than 10% of all orbital metastases [35]. It is our impression
that there may be a preferential metastasis to the extraocular
muscles in PC, but this could also relate to a literature bias.

The current cross-sectional study suffers from a small num-
ber of patients, lack of a follow-up. In conclusion, pancreatic
cancer rarely metastasizes to the ocular region.

Table 1: Literature review of pancreatic cancer metastatic to
the eye and orbit: 35 cases [2-27].

Choroid 18 cases: 8 cases [2], 2 cases [4], 1 case [3,5,6,7,9,16,17]

Orbit 6 cases [15,20,21,23,24,27]

Extraocular muscle 5 cases: 2 cases[13], 1 case [15,19,25]

Iris 1 case [8]

Optic nerve 1 case [14]

Orbital apex 1 case [26] Third nerve palsy

Metastatic disease with site not specified 3 cases (2 cases [18], 1 case [22])

Others

Cancer associated retinopathy 1 case [29]

Paraneoplastic optic neuropathy 4 cases [30]

Paraneoplastic opsoclonus myoclonus 3 cases [31,32]

Purtcher-like retinopathy

Statement of ethics

The study was performed ethically in accordance with the
World Medical Association Declaration of Helsinki. The subjects
gave their informed consent to be examined and report the re-
sults of their exam and the study protocol was approved by the
institute’s clinical research office.

Disclosure statement: The authors have no conflicts of inter-
est to declare.

Funding sources: This study was not funded by any grant.

Author contributions: HAM, WF, AMM wrote the text. MJK,
MK, AS, DM contributed data and edited the text.

References

1. Lynch SM, Vrieling A, Lubin JH, Kraft P, Mendelsohn JB, et al. Cig-
arette smoking and pancreatic cancer: a pooled analysis from
the pancreatic cancer cohort consortium. Am J Epidemiol. 2009;
170: 403-413.

2. Shields CL, Welch RJ, Malik K, Acaba-Berrocal LA, Selzer EB, et al.
Uveal metastasis: Clinical features and survival outcome of 2214
tumors in 1111 patients based on primary tumor origin. Middle
East Afr J Ophthalmol. 2018; 25: 81-90.

Annals of Ophthalmology and Visual Sciences



MedDocs Publishers

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Nasser M, Haj M, Nassar F. Carcinoma of pancreas presenting as
a decrease in visual acuity. Hepatogastroenterology. 2002; 49:
558-560.

Lin CJ, Yang CM, Chen MS. Intraocular metastasis of pancreatic
cancer: report of two cases. Retina. 2001; 21: 666-669.

Yiu G, Cummings TJ, Mruthyunjaya P. Choroidal metastasis from
a neuroendocrine tumor masquerading as choroidal melanoma.
Ophthalmic Surg Lasers Imaging Retina. 2014; 45: 456-458.

Cailliez-Tomasi JP, Avisse C, Bouché O, Palot JP, Ducasse A, et
al. Digestive cancers and choroid metastasis. Diagnostic circum-
stances and prognostic value apropos of 2 cases. J Chir (Paris).
1997; 134: 332-335.

Castillo J, Ascaso FJ, Aguelo JM, Minguez E, Cristébal JA, et al. Bi-
lateral choroidal metastases of pancreatic carcinoma. J Fr Oph-
talmol. 1995; 18: 795-798.

Barsky D. Unusual tumor of the iris: a rare initial clinical manifes-
tation of metastatic adenocarcinoma of the tail of the pancreas.
Ann Ophthalmol. 1978; 10: 1539-1543.

Solomon SM, Nickel JR. Pancreatic islet cell carcinoma metastat-
ic to the eyes. Am J Ophthalmol. 1974; 78: 806-810.

Bailliart JP, Le Goarant de Tromelin, Iris L, Bonnin P. A propos of
a metastatic tumor of the choroid. Bull Soc Ophtalmol Fr. 1968;
68:718-722.

Shah SU, Shields CL, Bianciotto CG, Shields JA. Pancreatic cancer
metastasis to choroid. Ophthalmology. 2011; 118: 1483-1483.

Nagpal K, Nagpal M, Nagpal PN. Intraocular metastasis of pan-
creatic cancer: report of two cases. Retina. 2002; 22: 826-827.

Sniderman HR. Orbital metastasis from tumor of the pancreas
report of two cases with necropsy findings. Am J Ophthalmol
1942; 25:1215-1221.

Ring HG. Pancreatic carcinoma with metastasis to the optic
nerve. Arch Ophthalmol. 1967; 77: 798-800.

Rong AJ, Choi CJ, Ghassibi MP, Dubovy SR, Johnson TE. Orbital
metastatic small cell carcinoma of the pancreas with optic nerve
compression. Can J Ophthalmol. 2018; 53: e22-e24.

loannidis AS, Papageorgiou K, Andreou PS. Mucinous adenocar-
cinoma of the tail of the pancreas presenting with a choroidal
metastasis. International Journal of Ophthalmology. 2007; 7: 36-
38.

Bilgin AB, Apaydin KC, Unal M, Ilhan HD, Turkoglu EB, et al. A
case report of bilateral choroidal metastases of epithelial carci-
noma of pancreas. Arq Bras Oftalmol. 2014; 77: 259-260.

Eliassi-Rad B, Albert DM, Green WR. Frequency of ocular metas-
tases in patients dying of cancer in eye bank populations. British
Journal of Ophthalmology. 1996; 80: 125-128.

Allen RC. Orbital metastases: When to suspect? When to biop-
sy? Middle East Afr J Ophthalmol. 2018; 25: 60-64.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Foo FY, Lee M, Looi A. Asymptomatic pancreatic adenocarcino-
ma presenting as an orbital metastatic tumor. Orbit. 2010; 29:
262-265.

Narang NK, Bhandari VM, Mathur DS, Duggal N. Bilateral pro-
ptosis due to carcinoma of pancreas. J Assoc Physicians India.
1973; 21: 331-333.

Fahmy P, Heegaard S, Jensen OA, Prause JU. Metastases in the
ophthalmic region in Denmark 1969-98. A histopathological
study. Acta Ophthalmol Scand. 2003; 81: 47-50.

Geetha N, Chandralekha B, Kumar A, Ittiyavirah AK, Ramadas K,
et al. Carcinoma of the pancreas presenting as an orbital tumor:
a case report. Am J Clin Oncol. 1998; 21: 532-533.

Gotwald TF, Zinreich SJ, Schocke M, Frede T, Bellmann R, et al. CT
and MR imaging of orbital metastasis from islet cell carcinoma
of the pancreas. AJR Am J Roentgenol. 2000; 175: 475-476.

Rottgen R, Amthauer H, Lemke AJ. Eye muscle metastasis of
neuroendocrine tumor of the pancreas. Rofo. 2004; 176: 424-
425,

Pecen PE, Ramey NA, Richard MJ, Bhatti MT. Metastatic pancre-
atic carcinoma to the orbital apex presenting as a superior divi-
sional third cranial nerve palsy. Clinical Ophthalmology. 2012; 6:
1941-1943.

Font RL, Ferry AP. Carcinoma metastatic to the eye and orbit Ill.
A clinicopathologic study of 28 cases metastatic to the orbit.
Cancer. 1976; 38: 1326-1335.

Shah SU, Shield CL, Bianciotto CG, Shields JA. Pancreatic cancer
metastasis to choroid. Ophthalmology. 2011; 118:1483.

Ghadiri N, Yang Y, Burton BJL. Cancer-associated retinopathy in
ampullarypancreatic cancer. BMJ Case Rep. 2019; 12: e231444.

Slamovits TL, Posner JB, Reidy DL, Thirkill CE, Keltner JL. Pan-
creatic neuroendocrine paraneoplastic optic neuropathy: con-
firmation with antibody to optic nerve and hepatic metastasis. J
Neuroophthalmol. 2013; 33: 21-25.

Nwafor DC, Petrone AB, Collins JM, Adcock AK. Paraneoplastic
opsoclonus myoclonus in a patient with pancreatic adenocarci-
noma. Case Rep Neurol Med. 2019; 2019: 3601026.

Aggarwal A, Williams D. Opsoclonus as a paraneoplastic mani-
festation of pancreatic carcinoma. Journal of Neurology, Neuro-
surgery & Psychiatry. 1997; 63: 687-688.

Schmidt D, Ness T, Geissler M. Cotton-wool spots associated
with pancreatic carcinoma. Eur J Med Res. 2001; 6: 101-104.

Tabandeh H, Rosenfeld PJ, Alexandrakis G, Kronish JP, Chaudhry
NA. Purtscher-like retinopathy associated with pancreatic ad-
enocarcinoma. Am J Ophthalmol. 1999; 128: 650-652.

Shields JA, Shields CL, Brotman HK, Carvalho C, Perez N, et al.
Cancer metastatic to the orbit, the 2000 Robert M. Curtis Lec-
ture. Ophthal Plast Reconstr Surg. 2001; 17: 346-354.

Annals of Ophthalmology and Visual Sciences



