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Abstract:

Objective:

To describe a patient with bilateral multifocal choroidal metastases from an endobronchial carcinoid treated with a somatostatin
analogue.

Method:

A  60-year-old  woman  presenting  with  photopsia  in  the  left  eye  underwent  an  extensive  ophthalmic  examination,  including
fluorescein angiography, OCT and ultrasound.

Results:

Fundoscopy revealed a small retinal tear in the left eye, for which she received laser treatment. In addition, choroidal masses were
detected in both eyes. Her medical history of a pneumectomy for a bronchial carcinoid six years earlier together with recent elevated
chromogranin  A  blood  levels  prompted  a  diagnosis  of  choroidal  metastases.  Subsequently,  a  Gallium-68  DOTANOC  positron
emitting tomography/computer tomography scan revealed a spinal cord metastasis and mediastinal as well as mesenterial lymph node
invasion. Systemic treatment with Sandostatin®, a somatostatin analogue was started. Up until two years after the initial presentation
and treatment, these choroidal lesions remained stable without any signs of growth.

Conclusion:

Endobronchial carcinoid tumors have an indolent nature and long-term follow-up is recommended for early detection of metastases.
Although treatment with somatostatin analogues rarely induces complete tumor regression, tumor stabilization and prevention of
symptoms related to hormone secretion is achieved. This well-tolerated systemic treatment provides a worthy alternative treatment
for choroidal metastasis compared to classic radiotherapy without any risk of radiation or laser-related visual loss.
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BACKGROUND

Carcinoid tumors constitute about 0.5% of all malignancies [1]. They originate most frequently from gastrointestinal
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(67%) and bronchopulmonary tissue (25%) [1]. They are characterized by their slow-growing nature and their ability to
secrete several hormones [1, 2].  In the past,  bronchopulmonary carcinoids were considered benign because of their
generally indolent behavior [1]. At present, they are classified as malignant, since they can invade and metastasize to
almost every organ, including the eye and ocular adnexa [3 - 7]. Metastatic spread to the choroid usually originates from
bronchial  carcinoid  tumors  [4  -  7].  Herein,  we  report  a  case  of  bilateral  multifocal  choroidal  metastases  from  an
endobronchial carcinoid treated with a somatostatin analogue.

RESULTS

A 60-year-old woman presented with two weeks of photopsia in her left eye. No ocular history of high myopia or
previous ocular trauma was recorded. Best-corrected visual acuity was 20/20 in both eyes. Slit-lamp examination was
unremarkable.  Fundus  examination  revealed  a  posterior  vitreous  detachment  and  a  retinal  tear  with  adjacent  small
retinal  hemorrhage  in  the  superior  midperipheral  retina  of  the  left  eye.  The  retinal  tear  was  treated  with  laser
photocoagulation  therapy.  Surprisingly  however,  there  was  an  incidental  finding  of  three  distinct  yellow choroidal
masses: in the inferonasal periphery of the right eye (height 5.6 mm) (Fig. 1a, b) and in the inferotemporal macula (2.1
x  3.8  x  3.9  mm)  (Fig.  2a,  b)  and  inferonasal  periphery  of  the  left  eye  (height  3.6  mm)  (Fig.  3a,  b).  Ultrasound
examination of these lesions showed a moderate and uniform internal reflectivity (Fig. 1d) with a thickness between 2.1
and 5.6 mm. On the OCT scan there was intraretinal and subretinal fluid visible overlying the posterior pole lesion in
the left eye (Fig. 2d).

Fig. (1). The inferonasal choroidal carcinoid metastasis in the right eye. Pre-treatment fundus photograph 3 months after presentation
(a) and fluorescein angiography at presentation (b). Pre-treatment ultrasound image 3 months after presentation shows moderate
internal reflectivity (d). Stabilization of the inferonasal lesion in the right eye after 10 cycli of Sandostatin® (c).

The patient underwent a pneumectomy for an endobronchial carcinoid tumor six years earlier. Her daughter also had
a carcinoid tumor. Molecular analysis for mutations in the MEN1 gene (multiple endocrine neoplasia type 1) to screen
for an underlying genetic predisposition however was negative.
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Fig. (2). The inferotemporal choroidal carcinoid metastasis in the left eye. Fundus photograph at presentation (a, dotted line). The
hyper/hypopigmented area superiorly of the choroidal metastasis in (a) represents a congenital hypertrophy of the retinal pigment
epithelium (CHRPE) with lacunae. Pre-treatment fluorescein angiography 1.5 months after presentation (b). The choroidal carcinoid
lesion shows chronic surface changes but remains status quo after 10 cycli of Sandostatin®(c). OCT scan demonstrates intraretinal
fluid overlying the lesion (d).

Fig.  (3).  The  inferonasal  choroidal  carcinoid  metastasis  in  the  left  eye.  Color  picture  (a)  and  fluorescein  angiography  (b)  at
presentation. Same lesion after 10 cycli of Sandostatin® treatment (c).

The ophthalmic examination and findings prompted a thorough systemic work-up with a PET/CT scan, a general
blood test including chromogranin A level and a Gallium-68 DOTANOC PET/CT scan either to confirm the previous
endobronchial carcinoid tumor as the source for the choroidal metastasis or to search for an unknown primary tumor.
Laboratory  results  showed  elevated  chromogranin  A  levels  (194  µg/L,  reference  values  40-170  µg/L),  confirming
carcinoid disease activity. A Gallium-68 DOTANOC PET/CT confirmed the presence of a large choroidal lesion in the
right eye (Fig. 4a) and revealed an additional spinal cord metastasis on level L2-L3 (Fig. 4d, e) and mediastinal as well
as mesenterial lymph node invasion (Fig. 4b, c). No novel non-carcinoid primary tumor was detected. This work-up
together  with  her  medical  history,  led  to  a  clinical  diagnosis  of  choroidal  metastasis  from  the  previous  resected
endobronchial carcinoid tumor.
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Fig. (4). Pre-treatment Gallium-68 DOTANOC PET/CT scan 3 months after presentation. Positive choroidal carcinoid metastasis at
the nasal side of the right eye (a). Positive mediastinal lymph node (b). Positive mesenterial lymph node (c). Positive spinal lesion on
level L2-L3 (d), illustrated also on MRI scan, sagittal section (e).

A treatment with a somatostatin analogue (SSA), Sandostatin® LAR 30 mg, once a month, was started. The patient
was followed for more than eighteen months without any signs of disease progression. One year after initiation of the
Sandostatin® treatment, changes of the retinal pigment epithelium and outer retina were observed overlying the surface
of the choroidal metastases illustrating their chronic nature (Figs. 1c, 2c and 3c). A stabilization in the volume of the
choroidal  metastases  and  no  sign  of  growth  nor  decrease  was  noted.  Reassessment  with  Gallium-68  DOTANOC
PET/CT scan at six and eighteen months revealed no new metastatic lesions. The known systemic metastases were
stable in comparison with the previous scan. Chromogranin A levels decreased from 194 µg/L to 137 µg/L after six
months of treatment and were further reduced to 114 µg/L one year later.

DISCUSSION

Carcinoid activity can be monitored by serum analysis of chromogranin A, a protein stored in the neurosecretory
vesicles  of  neuroendocrine  tumor  cells  [2].  Chromogranin  A  is  considered  the  most  specific  serum  biomarker  for
carcinoid disease [8]. When the biochemical diagnosis of carcinoid disease is confirmed, a combination of imaging
studies is  required to localize the tumor [8].  As most  carcinoid tumors contain high concentrations of  somatostatin
receptors, they can be imaged with the somatostatin analogue octreotide, labeled with the positron-emitting radioisotope
Gallium-68 [9]. This technique is superior to 18F-labeled fluorodeoxyglucose positron emission tomography (FDG PET)
in detecting neuroendocrine tumors [8].

After  consultation  with  our  colleagues  of  oncology,  we  have  chosen  to  treat  our  patient  suffering  metastatic
carcinoid disease with Sandostatin® LAR 30 mg. Synthetic analogues of native somatostatin, octreotide and lanreotide,
are  well-known  medications  to  inhibit  the  secretion  of  biogenic  amines  by  carcinoid  tumors  [10].  Although  these
analogues are highly effective in controlling symptoms of hormonal  secretion,  they are only rarely associated with
complete tumor remission [2]. However, an increase in overall survival can be achieved by stabilization of the disease
with subsequent prolongation of the progression-free survival (PFS) [10]. One year of follow-up during treatment with
Sandostatin®  LAR  in  our  patient  showed  stabilization  in  the  volume  of  the  choroidal  as  well  as  the  extraocular
metastases. To our knowledge, this is the first report describing a stabilization of choroidal carcinoid metastases during
treatment of systemic metastases with a SSA.

Further  follow-up  is  recommended  in  order  to  detect  any  progression  or  complications  early  on.  With  risk  of
macular involvement of the lesion in the left eye and subsequent vision loss, photodynamic therapy with verteporfin
could be taken into consideration, since this showed a significant decrease in tumor volume [11, 12]. Although external
radiotherapy showed regression of choroidal carcinoid metastases [5], this treatment approach carries a considerable
risk of visual loss due to radiation injury to the eye. Radiolabeled somatostatin analogues have also demonstrated a
reduction in choroidal carcinoid metastases, but are limited in their use because of the risk of inducing hematologic
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toxicities and nephrotoxicity [13]. There is one case report describing long-term stabilization of choroidal carcinoid
metastases without treatment at all [14]. Yet, the patient in the forementioned case report had only choroidal metastases
and  no  other  systemic  involvement  in  contrast  to  our  patient  suffering  advanced  metastatic  disease  with  multiple
systemic metastases by which the stabilization of the spinal cord metastasis was of great concern. As such, we decided
not to wait and to treat with a systemic SSA. This report is valuable in describing a patient with advanced metastatic
carcinoid disease treated with a systemic SSA in which the choroidal metastases showed no signs of growth without
local treatment.

CONCLUSION

Carcinoid  tumors  are  rare  and  slow-growing  neoplasms.  Bronchial  carcinoid  tumors  have  a  propensity  to
metastasize  to  the  choroid.  The  diagnosis  can  be  made  by  serum  analysis  of  chromogranin  A  and  imaging  with  a
radiolabeled  somatostatin  analogue.  Given  the  indolent  nature  of  carcinoids,  extensive  and  long-term follow-up  of
patients after resection of the primary tumor is recommended. This report complements previous literature and provides
the  useful  new  insight  that  choroidal  metastases  can  be  controlled  with  systemic  somatostatin  analogue  treatment
avoiding local treatment and potential radiation or laser-related visual loss.

LIST OF ABBREVIATIONS

CT = Computer Tomography

DOTANOC = Ga-68- ,4,7,10-tetraazacyclododecane-N, ′,N′′,N′′′-tetraacetic acid-1-Nal3-octreotide

FDG PET = 18F-labeled fluorodeoxyglucose positron emission tomography

MEN1 gene = Multiple endocrine neoplasia type I gene

OCT = Optical Coherence Tomography

PET = Positron Emitting Tomography

Sandostatine LAR = Sandostatine Long Acting Repeatable

SSA = Somatostatin analogue

INFORMED CONSENT

Informed consent was obtained from the patient.

CONFLICT OF INTEREST

The authors confirm that this article content has no conflict of interest.

ACKNOWLEDGEMENTS

Declared none.

REFERENCES

[1] Modlin IM, Lye KD, Kidd M. A 5-decade analysis of 13,715 carcinoid tumors. Cancer 2003; 97(4): 934-59.
[http://dx.doi.org/10.1002/cncr.11105] [PMID: 12569593]

[2] Kulke MH. Clinical presentation and management of carcinoid tumors. Hematol Oncol Clin North Am 2007; 21(3): 433-455, vii-viii.
[http://dx.doi.org/10.1016/j.hoc.2007.04.004] [PMID: 17548033]

[3] Detterbeck FC. Management of carcinoid tumors. Ann Thorac Surg 2010; 89(3): 998-1005.
[http://dx.doi.org/10.1016/j.athoracsur.2009.07.097] [PMID: 20172187]

[4] Riddle PJ, Font RL, Zimmerman LE. Carcinoid tumors of the eye and orbit: a clinicopathologic study of 15 cases, with histochemical and
electron microscopic observations. Hum Pathol 1982; 13(5): 459-69.
[http://dx.doi.org/10.1016/S0046-8177(82)80029-4] [PMID: 6176523]

[5] Fan JT, Buettner H, Bartley GB, Bolling JP. Clinical features and treatment of seven patients with carcinoid tumor metastatic to the eye and
orbit. Am J Ophthalmol 1995; 119(2): 211-8.
[http://dx.doi.org/10.1016/S0002-9394(14)73875-9] [PMID: 7832228]

[6] Harbour JW, De Potter P, Shields CL, Shields JA. Uveal metastasis from carcinoid tumor. Clinical observations in nine cases. Ophthalmology
1994; 101(6): 1084-90.
[http://dx.doi.org/10.1016/S0161-6420(94)38030-4] [PMID: 8008351]

[7] Perri P, Bandello F, Police G, et al. Multiple bilateral choroidal metastatic tumor from bronchial carcinoid: case report. Retina 1998; 18(4):
385-6.

http://dx.doi.org/10.1002/cncr.11105
http://www.ncbi.nlm.nih.gov/pubmed/12569593
http://dx.doi.org/10.1016/j.hoc.2007.04.004
http://www.ncbi.nlm.nih.gov/pubmed/17548033
http://dx.doi.org/10.1016/j.athoracsur.2009.07.097
http://www.ncbi.nlm.nih.gov/pubmed/20172187
http://dx.doi.org/10.1016/S0046-8177(82)80029-4
http://www.ncbi.nlm.nih.gov/pubmed/6176523
http://dx.doi.org/10.1016/S0002-9394(14)73875-9
http://www.ncbi.nlm.nih.gov/pubmed/7832228
http://dx.doi.org/10.1016/S0161-6420(94)38030-4
http://www.ncbi.nlm.nih.gov/pubmed/8008351


Bilateral Choroidal Metastases from Endobronchial Carcinoid The Open Ophthalmology Journal, 2016, Volume 10   165

[http://dx.doi.org/10.1097/00006982-199807000-00020] [PMID: 9730189]

[8] Pinchot SN, Holen K, Sippel RS, Chen H. Carcinoid tumors. Oncologist 2008; 13(12): 1255-69.
[http://dx.doi.org/10.1634/theoncologist.2008-0207] [PMID: 19091780]

[9] Kabasakal L, Demirci E, Ocak M, et al. Comparison of 68Ga-DOTATATE and 68Ga-DOTANOC PET/CT imaging in the same patient group
with neuroendocrine tumours. Eur J Nucl Med Mol Imaging 2012; 39(8): 1271-7.
[http://dx.doi.org/10.1007/s00259-012-2123-y] [PMID: 22526963]

[10] Pavel M, Kidd M, Modlin I. Systemic therapeutic options for carcinoid. Semin Oncol 2013; 40(1): 84-99.
[http://dx.doi.org/10.1053/j.seminoncol.2012.11.003] [PMID: 23391116]

[11] Harbour JW. Photodynamic therapy for choroidal metastasis from carcinoid tumor. Am J Ophthalmol 2004; 137(6): 1143-5.
[http://dx.doi.org/10.1016/j.ajo.2004.01.009] [PMID: 15183811]

[12] Kawakami S, Wakabayashi Y, Goto H. A case of presumed choroidal metastasis from carcinoid tumor treated by photodynamic therapy with
verteporfin. Clin Ophthalmol 2013; 7: 2003-6.
[http://dx.doi.org/10.2147/OPTH.S51196] [PMID: 24143066]

[13] Martin AI, Horgan N. Radiolabelled somatostatin analogue treatment in a case of carcinoid tumour with choroidal metastases. Eye (Lond)
2012; 26(12): 1596-8.
[http://dx.doi.org/10.1038/eye.2012.198] [PMID: 23037907]

[14] Tunc M, Wendel R, Char DH. Bilateral multifocal choroidal carcinoid: long-term follow-up without treatment. Am J Ophthalmol 1998;
125(6): 875-6.
[http://dx.doi.org/10.1016/S0002-9394(98)00053-1] [PMID: 9645730]

© De Bruyn et al.; Licensee Bentham Open

This is an open access article licensed under the terms of the Creative Commons Attribution-Non-Commercial 4.0 International Public License
(CC BY-NC 4.0) (https://creativecommons.org/licenses/by-nc/4.0/legalcode), which permits unrestricted, non-commercial use, distribution and
reproduction in any medium, provided the work is properly cited.

http://dx.doi.org/10.1097/00006982-199807000-00020
http://www.ncbi.nlm.nih.gov/pubmed/9730189
http://dx.doi.org/10.1634/theoncologist.2008-0207
http://www.ncbi.nlm.nih.gov/pubmed/19091780
http://dx.doi.org/10.1007/s00259-012-2123-y
http://www.ncbi.nlm.nih.gov/pubmed/22526963
http://dx.doi.org/10.1053/j.seminoncol.2012.11.003
http://www.ncbi.nlm.nih.gov/pubmed/23391116
http://dx.doi.org/10.1016/j.ajo.2004.01.009
http://www.ncbi.nlm.nih.gov/pubmed/15183811
http://dx.doi.org/10.2147/OPTH.S51196
http://www.ncbi.nlm.nih.gov/pubmed/24143066
http://dx.doi.org/10.1038/eye.2012.198
http://www.ncbi.nlm.nih.gov/pubmed/23037907
http://dx.doi.org/10.1016/S0002-9394(98)00053-1
http://www.ncbi.nlm.nih.gov/pubmed/9645730
https://creativecommons.org/licenses/by-nc/4.0/legalcode

	Bilateral Choroidal Metastases from Endobronchial Carcinoid Treated with Somatostatin Analogues 
	[Objective:]
	Objective:
	Method:
	Results:
	Conclusion:

	BACKGROUND
	RESULTS
	DISCUSSION
	CONCLUSION
	LIST OF ABBREVIATIONS
	INFORMED CONSENT
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	REFERENCES




