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CASE REPORTS

Background: Metastases in eye structures are rare (1—5% cases at systemic spread of different malignancies, mainly breast and
lung cancers). The prognosis is poor. The overall survival usually does not exceed 12 or even 6 months. If metastases are found
in the choroid membrane, the probability that the patient has multiple metastatic lesions of other organs increases significantly.
Lung neuroendocrine neoplasms are rare (1—2% of all malignancies in adults), but mainly aggressive tumors. They are cha-
racterized by “blurred”, nonspecific clinical symptoms, the correct diagnosis is delayed seriously, and distant metastases are
seen in more than 40% of patients (usually in chest structures, liver, bones, brain, and adrenal glands; metastasis to vascular
membrane of the eye ranks the 6" place). Case report: Own clinical observation of a male patient with rare metastasis of lung
neuroendocrine carcinoma to the choroid of the left eye is presented. The disease is manifested by an ocular metastasis, which
was initially considered an embryonic tumor. Other metastatic lesions (hilar lymph nodes, liver, soft tissues) were detected
on computed tomography a little bit later. The diagnostic algorithm using routine histological examination and immunohisto-
chemistry, including detection of neuroendocrine markers (chromogranin A, synaptophysin), cytokeratin 7 and Ki-67 expression

in primary and metastatic tumors is described.
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Neuroendocrine neoplasms (NENSs) is a group
of rare heterogeneous malignancies that originate
from cells of the diffuse neuroendocrine system.
They are characterized by different histological
features, malignant potential, differences in clini-
cal course and prognosis. NENs are found most
often in the gastrointestinal tract (in 62-67% cases)
and lungs (22-27%) [1-3]. The frequency of NENs
detection over the past 30-40 years has increased
from 1.09 t0 6.98 per 100 thousand population per
year, mainly due to improved methods of morpho-
logical and complex diagnostics [2, 4].

According to the literature data, NENs do not
exceed 0.5-6% in the structure of general onco-
logical morbidity. Broncho-pulmonary NENs ac-
count for 1-2% among all malignancies in adults
and up to 20-30% of all NENs [3, 5-8].

Broncho-pulmonary NENs are rather het-
erogeneous. According to histological features,
proliferative activity and clinical course they are
classified into 4 main subtypes (Fig. 1): typical
and atypical carcinoid (respectively highly and
moderately differentiated neuroendocrine tumors
(NETs), and low-differentiated large- and small-
cell neuroendocrine carcinomas (NECs) [3, 9, 10].
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However, such classification is not final, because
sometimes well-differentiated NETs are more
similar in their course to aggressive NECs [3, 11].
All NETs are considered potentially malignant and
able to metastasize [12]. Thus, typical carcinoids
metastasize to regional lymph nodes in 10-15%
cases and only in 3% distant metastatic lesions are
seen (liver, brain, adrenal glands or bones). Atypical
carcinoids are diagnosed with metastasis in about
20% of patients [13].

Almost 40% of bronchopulmonary NENs show
non-neuroendocrine histological elements. Lung
adenocarcinomas including more than 30% of neu-
roendocrine component are considered NECs [3].

At least 40% of patients with NENs at the time
of diagnosis have regional or distant metastases,
and quite often metastatic lesions are multiple,
so prognosis is poor [3, 14-17].

Usually lung malignancies metastasize to chest
structures, liver, bones, brain, adrenal glands. Me-
tastasis to the vascular membrane of the eye ranks
the 6" place [18-20].

Distant metastases in lung NENs at the time
of diagnosis are detected in more than 40% of cas-
es (liver lesion — 19%, bones — 14%, central ner-
vous system — 9%, other locations — about 15%).
Almost 10% of patients with bronchopulmonary
NENs have metastatic brain damage, but metas-
tases in the central nervous system structures are
not typical for NENs of other locations [16, 21].

Eye structures represent a rare location for me-
tastases of malignant tumors (1-5% cases at their
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Fig. 1. Generalized scheme of classification of bronchopulmonary NENs into 4 histological subtypes with incidence of each subtype

(adapted from [1, 10])

systemic spread). In addition, such lesions signifi-
cantly impair the life quality and shorten the overall
survival of patients, which, according to various
literature sources, usually does not exceed 13-
22 months (sometimes 4-6 months), despite the
histological type of primary malignancy [22-24].

According to retrospective studies, in 24-34%
of patients orbital metastasis was the first clini-
cal sign of a malignant tumor with dissemination.
In almost 90% of cases, orbital metastases were
unilateral, more often on the left side [17, 18,
25-27]. Metastatic lesions of the eye structures
usually affect the vascular membrane (almost 80%
of observations), the iris (10%) and ciliary body
(2%). Choroidal metastases are most often seen
in breast cancer (about 55% of cases), lung malig-
nancies (16-20%), melanoma of the skin (4.5%),
prostate tumors (3.6%) and neoplasms of the
gastrointestinal tract (3.6%). In pediatric patients,
neuroblastoma mostly metastasizes to the eye
structures [24, 26]. According to the literature data,
in 0.7-12% of patients with lung cancer, orbital
metastases originate due to hematogenous tumor
dissemination [25]. The choroid membrane is sup-
plied from a large blood vessel — ciliary posterior
artery, in addition, choroidal vessels have numer-
ous anastomoses, which contributes to the hema-
togenous spread of metastases. If metastases are
present in the choroid membrane, the probability
that the patient has multiple metastases in other
organs increases significantly [18, 19].

Metastatic lesion of the eye structures is usually
accompanied by diplopia, blurring or loss of vi-
sion, impaired visual fields, photopsia, sometimes
protrusion of the eyeball, with its reduced mobility,
and pain. However, about 11-23% of such lesions
remain asymptomatic for a long time [19, 28].

Our own clinical observation of bronchopulmo-
nary NEC metastasis to the vascular membrane
of the eye is presented.

CLINICAL CASE

Patient B., male, aged 54, was hospitalized
on 23.11.2020 at the Filatov Institute of Eye Dis-
eases and Tissue Therapy, NAMS of Ukraine, with
complaints of pain and impaired movements of the
left eye. Based on the examination the following di-
agnosis was made: melanoma of posterior choroid,
secondary glaucoma. On 25.11.2020, the surgery
was performed — left eye was enucleated. Non-
pigmented tumor of posterior chamber of the eye
was detected histologically. On the section, which
covered the anterior-equatorial and posterior parts
of the eye, a nodular tumor with radiation into the
eye cavity up to 8 mm and spread along the choroid
up to 14 mm was visualized.

According to microscopic examination, the tu-
mor mostly consisted of the primitive (medullary)
neuroepithelium as well as numerous perivascular
pseudorosettes with foci of necrosis and hemor-
rhage. Due to the lack of information about prob-
able metastatic lesions at the time of examination,
the tumor was considered by pathologists as the
primary intraocular neoplasm of neuroepithelial
origin — medulloepithelioma. In addition, nodular
type of growth with high radiance into the eye cav-
ity is atypical for metastatic tumors, which often
show a flattened (lenticular) growth, mainly along
the choroid with low radiance.

The patient underwent computed tomography
(CT) of the chest with dynamic contrast (iopromide).
Hypovascular neoplasmin the lower lobe of the right
lung with uneven heavy contours 38x70 mm in size
was detected. It caused compression of the lower
lobe bronchus with its narrowing up to 2 mm, and
also segmental bronchi with S6 and S9 amputa-
tion. The tumor was fused with a conglomeration
of enlarged hilar lymph nodes, which unevenly
accumulated the contrast agent. In the right lobe
of the thyroid gland a focus 2030 mm of uneven
accumulation of contrast, adjacent to the conglom-
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erate of paratracheal lymph nodes, was revealed.
In the subcutaneous fat of the anterior chest wall
on the right nodular formation 6X7 mm with un-
even contours and contrast accumulation on the
periphery, was found. In the 5" segment of the liver
a hypodense formation 16x22 mm, which unevenly
accumulated contrast, was detected. According
to CT results, consultation of oncologist, thoracic
surgeon, and also bronchoscopy with biopsy were
recommended.

0On 24.11.2020, the bronchoscopy with the biop-
sy of the right intermediate bronchus in 4 foci was
performed. The posterior wall of the intermediate
bronchus was partially stenosed due to a tumor with
endophytic peribronchial growth, segment B6 was
completely obturated. According to cytological
examination, a large number of half-destroyed
cells of undifferentiated small cell carcinoma were
found. Histological examination: diagnosed with
small cell lung cancer. The clinical diagnosis was
changed to “Cancer of the right lung, central form”.

According to repeated CT of the thoracic cavity
with dynamic contrast (after 2 weeks): the picture
is similar to the previous one, with negative dynam-
ics. The size of the tumor in the lower lobe of the
right lung increased to 5075 mm, the formation
of the subcutaneous tissue of the anterior chest
wall — up to 11x14 mm. In addition, in the right lobe
of the liver several hypodense foci up to 6 mm with
contrast accumulation were found.

On 14.12.2020, the patient was consulted in the
Pathological Department of Kyiv City Clinical Onco-
logical Center. Based on results of morphological and
immunohistochemical (IHC) examination of formalin
fixed paraffin embedded specimens, the diagnosis
of small cell lung NEC, Grade 3, with metastasis to the
vascular membrane of the eye was made.

Morphological appearance of primary NEC (bi-
opsy) and metastatic specimen (surgical material)
was similar: characteristic for NENs trabecular and
“rosette-like” structures, small tumor cells with
hyperchromatic nuclei and scant cytoplasm. Nu-
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Fig. 2. Metastasis of lung NEC to the vascular membrane of the

merous foci of necrosis and hemorrhage were seen
in the tissue of metastatic tumor (Fig. 2).

The cells of both tumors (primary and metastat-
ic) expressed cytokeratin 7 (CK7) and neuroendo-
crine markers chromogranin A (Chr A) and synapto-
physin (Syn); the proliferation index corresponded
to Grade 3 (in the primary tumor Ki-67 expression
was 80%, in metastatic — 65%) (Fig. 3). Melan
A expression was not detected in the vascular mem-
brane of the eye. According to the results of mor-
phological and IHC examination, the identity of the
primary and metastatic lesions was confirmed, their
bronchopulmonary origin was proved.

Based on a comprehensive examination the
patient was diagnosed with small cell NEC of the
lungs with metastases to the lymph nodes, soft tis-
sues, liver and vascular membrane of the left eye.

Five months after surgery and 4 months after di-
agnosis of metastatic lung NEC, the communication
with the patient was lost. Repeated surgery was not
performed, also, there was no chemotherapy orim-
munotherapy. The patient died in April 2021 in a pri-
vate clinic where he received palliative care.

In general, orbital metastases in cancer patients
with systemic lesions are found in about 2-3%
of cases. And up to 20% of such lesions are caused
by metastases of primary bronchopulmonary
malignancies [24]. Usually, the clinical manifes-
tations of lung NENs are “blurred”, nonspecific,
and, despite the diagnostics improvement, more
than 50% of patients are diagnosed in IlI-IV stage
by metastases. The prognosis is poor; the average
survival rate rarely exceeds 8.3-11 months [16, 29].

It is important to collect the anamnesis data
carefully and to stay alert about the potential me-
tastases of malignant tumors, especially breast and
lungs (including NENs), if the signs of eye struc-
tures lesions are present. If bronchopulmonary
NENs metastases are suspected, characteristic
“neuroendocrine” architecture and positive expres-
sion of neuroendocrine markers (except neuron
specific enolase) should be considered, as well

¥ &
Yl :f'«. m-u m,‘_'

eye. Small tumor cells with hyperchromatic nuclei and scant
cytoplasm form characteristic “rosette-like” structures; numerous foci of necrosis (a) and hemorrhage (b) in the tumor tissue.
H&E staining. X100 (a); x200 (b)
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Fig. 3. Metastasis of lung NEC into vascular membrane of the eye. IH

anti-human CK7, clone OV-TL 12/30; Dako, Denmark), x200; b — Chr A week positive staining (1+) (monoclonal antibody, clone
SP12, Invitrogen, Thermo Fisher Scientific, USA), x200; ¢ — Syn positive staining (2+) (monoclonal antibody, clone DAK-SYNAP;
Dako, Denmark), x200; d — Ki-67 expression 65% (monoclonal antibody anti-Ki-67, clone MIB-1; Dako, USA), X200

as CKY7 (for differential diagnosis with gastrointes-
tinal NENs). The diagnostics should be complex,
including IHC, CT or MRI as there is a high prob-
ability of distant metastases of lung NENs.

REFERENCES

1. Hendifar AE, Marchevsky AM, Tuli R. Neuroendocrine
tumors of the lung: current challenges and advances in the di-
agnosis and management of well-differentiated disease. J Thor
Oncol 2017; 12: 425—36. doi: 10.1016/j.jtho.2016.11.2222

2. Cives M, Strosberg JR. Gastroenteropancreatic neu-
roendocrine tumors. CA Cancer J Clin 2018; 68: 471—87.
doi: 10.3322/caac.21493.

3. Oronsky B, Ma PC, Morgensztern D, et al. Nothing
but NET: a review of neuroendocrine tumors and carcinomas.
Neoplasia 2017; 19: 991—1002. doi: 10.1016/j.ne0.2017.09.002

4. Dasari A, Shen C, Halperin D, ez al. Trends in the in-
cidence, prevalence, and survival outcomes in patients with
neuroendocrine tin the United States. JAMA Oncol 2017;
3: 1335—42. doi: 10.1001 /jamaoncol.2017.0589

5. Reed CT, Duma N, Halfdanarson T, er al. Primary
neuroendocrine carcinoma of the brain. BMJ Case Rep 2019;
12: €230582. doi: 10.1136/bcr-2019-230582

6. Ciobanu OA, Martin S, Fica S. Perspectives on the
diagnostic, predictive and prognostic markers of neuroen-
docrine neoplasms (Review). Exp Ther Med 2021; 22: 1479.
doi: 10.3892/etm.2021.10914

7. Gosain R, Mukherjee S, Yendamuri SS, e al. Manage-
ment of typical and atypical pulmonary carcinoids based

on different established guidelines. Cancers (Basel) 2018;
10: 510. doi: 10.3390/cancers10120510

8. Hung YP. Neuroendocrine tumors of the lung: updates
and diagnostic pitfalls. Surg Pathol Clin 2019; 12: 1055—71.
doi: 10.1016/j.path.2019.08.012

9. Prinzi N, Rossi RE, Proto C, ef al. Recent advances
in the management of typical and atypical lung carcinoids. Clin
Lung Cancer 2021; 22: 161-9. doi: 10.1016/j.cllc.2020.12.004

10. Metovic J, Barella M, Bianchi F, et al. Morphologic and
molecular classification of lung neuroendocrine neoplasms. Vir-
chows Arch 2021; 478: 5—19. doi: 10.1007 /s00428-020-03015-z

11. Ramirez RA, Chauhan A, Gimenez J, et al. Management
of pulmonary neuroendocrine tumors. Rev Endocr Metab
Disord 2017; 18: 433—42. doi: 10.1007/s11154-017-9429-9

12. Jakubikova L. Atypical course of typical lung carcinoid.
Klin Oncol 2020; 33: 302—8. doi: 10.14735/amko2020302

13. Limaiem F, Tariq MA, Wallen JM. Lung Carcinoid
Tumors. In: StatPearls. Treasure Islands: StatPearls Publish-
ing LLC, 2021. Bookshelf ID: NBK537080. PMID: 30725765

14. Garcia de de Jesus K, Gupta S, Hoque MR, et al. A fatal case
oflarge cell neuroendocrine lung cancer metastatic to the brain: a case
report. Cureus 2019; 11: e4728. doi: 10.7759/cureus.4728

15. DeMarinis A, Malik F, Matin T, ezal. A rare case of meta-
static small cell neuroendocrine carcinoma of the lung presenting
asisolated thrombocytopenia. ] Community Hosp Intern Med
Perspect 2019; 9: 327-9. doi: 10.1080/20009666.2019.1644916

16. Riihimaki M, Hemminki A, Sundquist K, ez al. The epi-
demiology of metastases in neuroendocrine tumors. Int J Can-
cer 2016; 139: 2679—86. doi: 10.1002/ijc.30400



Experimental Oncology 44, 169-173, 2022 (June)

173

17. Liu S-L, Nie Y-H, He T, ez al. Iris metastasis as the first
sign of small cell lung cancer: a case report. Oncol Lett 2017,
13: 1547—-52. doi: 10.3892/01.2017.5648

18. Varghese S, Adnan MM, Khawandanah M, et al.
Isolated ocular metastases from lung cancer. JSCO 2018;
16: €106-e109. doi: 10.12788/jcs0.0258

19. Chen H-F, Wang W-X, Li X-F, er al. Eye metastasis
in lung adenocarcinoma mimicking anterior scleritis: a case
report. WICC 2020; 8: 410—5. doi: 10.12998 /wjcc.v8.i2.410

20. Niu FY, Zhou Q, Yang JJ, et al. Distribution and prog-
nosis of uncommon metastases from non-small cell lung cancer.
BMC Cancer 2016; 16: 149. doi: 10.1186/s12885-016-2169-5

21. Hermans BCM, de Vos-Geelen J, Derks JL, et al.
Unique metastatic patterns in neuroendocrine neoplasms
of different primary origin. Neuroendocrinology 2021;
111: 1111-20. doi: 10.1159/000513249

22.Salah S, Khader J, Yousef'Y, er al. Choroidal metastases
as the sole initial presentation of metastatic lung cancer: case
report and review of literature. Nepal J Ophthalmol 2012;
4: 339—42. doi: 10.3126/nepjoph.v4i2.6559

23. Lampaki S, Kioumis I, Pitsiou G, ez al. Lang cancer and
lung metastases. Med Hypothesis Discov Innov Ophthalmol
2014; 3: 40—4. PMID: 25738158

24. Muhd H, Zuhaimy H, Ismail MF, et al. Orbital me-
tastasis as the presentation of breast cancer. Malays Family
Physician 2020; 15: 74—8. PMID: 33329865

25. Allen RC. Orbital metastases: when to suspect? When
to biopsy? Middle East Afr J Ophthalmol 2018; 25: 60—4.
doi: 10.4103/meajo.MEAJO_93_18

26. Eldesouky MA, Elbakary MA. Clinical and imag-
ing characteristics of orbital metastatic lesions among
Egyptian patients. Clin Ophthalmol 2015; 9: 1683-7.
doi: 10.2147/OPTH.S87788

27. Singh N, Kulkarni P, Aggarwal AN, ef al. Choroidal
metastasis as a presenting manifestation of lung cancer: a repost
of 3 cases and systematic review of the literature. Medicine (Bal-
timore) 2012; 91: 179—94. doi: 10.1097/MD.0b013¢e3182574a0b

28. Foo FY, Lee M, Looi A. Asymptomatic pancre-
atic adenocarcinoma presenting as an orbital metastatic
tumor. Orbit (Amsterdam, Netherlands) 2010; 29: 262—5.
doi: 10.3109/01676830.2010.485719

Copyright © Experimental Oncology, 2022

29. Kinslow CJ, May MSS, Saqi A, et al. Large-cell neuroen-
docrine carcinoma of the lung: a population-based study. Clin
Lung Cancer 2020; 21: €99—113. doi: 10.1016/j.cllc.2019.07.011

KNIHIYHUA BUNAJOK HETUMOBOIO
METACTA3Y HENPOEHAOKPUHHOI KAPLLUHOMMU
JIETEHI B CYOAUHHY OBOJIOHKY OKA
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MeTacTasun B CTPyKTypax oka BUSBASAIOTb piako (1-5% 3a cuc-
TEMHOrO PO3MOBCIOOKEHHSI MPU PI3HUX OHKOJIOTIYHUX 3axBO-
PIOBAHHSX, Han4acTile nNpu paky MOJIOYHOI 3a1031 i JIereHi).
MporHo3 3a3Buyali HecnpuATAMBUIA. 3arafnbHa BUXMBAHICTb,
SIK NpaBwo, He nepesulye 12 abo HagiTb 6 Mmic. Mpn BUSB-
JIEHHI MeTacTasiB y CyAUHHI 0O0OHLL OKa MMOBIPHICTb MHO-
XXMHHOFO METaCTaTUYHOIO YPaXEHHS iHLIVX OPraHiB CyTTEBO
3pocTae. HelpoeHaoKPUHHI HOBOYTBOPEHHS NereHi — pPiaKicHi
(1-2% BCix 3105IKiCHUX HOBOYTBOPEHb Y AOPOCAUX), ane ne-
PEeBaXHO arpecuBHi NyXANHW. ONs HUX XapakTepHi «CTepTi»,
HecneumdiyHi KNiHiYHI NPOSIBX, BCTAHOBMEHHSA MPaBUIbHOIO
[liarHo3y CYTTEBO BiATEPMIHOBaHe, BifAaneHi metactasu Ha-
aBHi y noHag, 40% naujieHTiB (3a3Bmyai B opraHax rpyaHoi no-
POXHWHU, NeYiHuj, KiCTKax, roNOBHOMY MO3KY, HaJHVPHUKAX;
MeTacTasu B CyAMHHY OOOMIOHKY OKa mnocigaloTb 6-Te Micue
3a yacTtoToo). KniHiynnii Bunagok. HagepeHe BnacHe crno-
CTepeXeHHs nauieHTa npu HEeMpPOEeHAOKPUHHIN  KapLMHOMI
NnereHb 3 PiakiCHUM MeTacTa3oM Yy CyAUMHHY OOOMOHKY MiBO-
ro oka. MaHidecTauis 3axBoplOBaHHA — MeTacTa3 B OKO,
AKUA croyaTky OyB PO3LHEHUI sk eMOpioHanbHa MyxJivHa.
IHWIi BOrHMLLA METACTaTUYHOrO ypaXeHHs (BHYTPILHLOrPYA-
Hi nimdaTnyHi By3nm, nediHka, M’aKi TKaHMHW) BUSIBNEHI AEL0
nisHiwe 3a gaHumn KT. OnucaHuin giarHOCTUYHWIA anropuTM
3 BUKOPUCTAHHAM PYTUHHOMO FiCTOSIOMYHOro Ta iMyHOriCTOXi-
MIYHOrO AOCHIAKEHb, BK/OYAIOYM BU3HAYEHHS eKCnpecii He-
MPOEHOOKPUHHUX MapKepiB (XpoMorpaHiH A, cnHanTodi3vH),
umTokepatuH 7 i Ki-67 y NnepBuHHIN | MeTacTaTUYHIl NyxXVHaXx.
KnioyoBi cnoBa: HeNPOEHOOKPUHHA KapuMHOMa fereHi,
MeTacTas B 0k0, MOpdOooriyHa fiarHoCTuka, iMyHOriCTOXiMmis.



