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Abstract

A 64-year-old patient presented with a tumour of the orbit. A biopsy
showed an infiltrative tumour with coarse “salt-and-pepper” chro-
matin, showing strong expression of AE1/3, CD56, synaptophysin,
chromogranin, and CDX2 on immunohistochemistry. The Ki67 prolifer-
ation index was low (<1%). The diagnosis of metastatic neuroendo-
crine tumour, most likely of gastrointestinal origin was favoured over
a primary neuroendocrine tumour of the orbit.
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Case report

A 064-year-old lady presented with right eye pain and ocular
restriction. No significant abnormalities were detected on baseline
blood tests including thyroid function, auto-antibodies, and CRP.
CT and MRI scans revealed enlargement of the lateral rectus muscle.
The favoured clinical diagnosis was of an atypical presentation of an
orbital myositis. A degree of symptomatic improvement was ach-
ieved with oral steroids, although progressive enlargement of the
lateral rectus was noted on a repeat MRI 6 months later, prompting a
biopsy to exclude a neoplastic cause.

The biopsy showed fibrous connective tissue and skeletal
muscle focally infiltrated by a malignant neoplasm predomi-
nantly composed of irregular islands and cords of cells with
round, relatively monomorphic nuclei and granular chromatin
forming flat honeycomb-like clusters. Scattered irregular,
ill-defined nests of pleomorphic cells with hyperchromatic nuclei
were also noted. The cells contained variable amounts of
eosinophilic cytoplasm. No definite small cell component was
identified. Mitotic activity was low (around 1 mitosis per 10 high-
power fields) (Figures 1 and 2).

On immunohistochemistry the neoplastic cells diffusely and
strongly expressed AE1/3, CD56, synaptophysin (Figure 3) and
chromogranin A. They were negative for CKS5, p40, S100,
HMB45, SMA and desmin. No definite sustentacular network
was identified with S100. The Ki-67 proliferation index was less
than 5% (Figure 4). Further immunohistochemistry showed the
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cells to have nuclear positivity for CDX2 (Figure 5). They were
negative for CK7, CK20 and TTF-1.

The morphological features and immunoprofile were in keeping
with infiltration by a metastatic neuroendocrine tumour, favoured
to represent the low grade or well differentiated end of the spec-
trum. The expression of CDX2 raised the possibility of the gastro-
intestinal tract as a primary source of origin. Negative expression of
TTF-1 suggested that an origin from the lung was less likely.

CT and PET-CT scans showed no obvious lesions in the colon,
distal small bowel, or elsewhere in the abdomen and pelvis. The
PET CT did identify a slightly enlarged ileocolic lymph node, and
the report suggested a dedicated somatostatin receptor scan (68-
Gallium Dotatate PET CT) to rule out a low grade small bowel
neuroendocrine tumour.

Discussion and conclusion

The literature contains numerous reports of neuroendocrine
tumours of the orbit, and suggests that while can rarely represent
primary orbital disease, they more often represent metastasis,
most commonly from the gastro-intestinal tract or lung."

At the point of presentation, the patient’s primary may not have
been discovered, so patients diagnosed without prior diagnosis of a
neuroendocrine tumour should be investigated for a primary site.’

o VALY

Figure 1 This orbital biopsy is infiltrated by a neoplasm predominantly
composed of irregular islands and cords of cells. Haematoxylin &
eosin, low power.
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Figure 2 Thls h|gher power image demonstrates cells with round nuclei
with salt-and-pepper chromatin, as well as other cells with more irreg-
ular and hyperchromatic nuclei. Haematoxylin & eosin, higher power.

Figure 3 All of the infiltrating cells show strong and diffuse cytoplasmic
positivity for synaptophysin, suggesting a possible neuroendocrine
differentiation. Synaptophysin immunohistochemistry.
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Figure 4 Ki67 |mmunoh|stochem|stry shows a proliferative index of

less than 5%.
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Figure 5 The neoplasm shows nuclear CDX2 positivity, indicating a
possible gastrointestinal origin. CDX2 immunohistochemistry.

Several other tumours are reported to metastasise to the orbit,
the commonest of which include breast carcinoma, renal cell
carcinoma, lung carcinoma, and melanoma.’ They most often
presented with symptoms of visual disturbance and proptosis.

Low grade neuroendocrine tumours of the gastrointestinal
tract are graded 1—3, based on mitotic activity, with a higher
grade generally indicating a more aggressive behaviour. How-
ever, low histological grade is not a guarantee of benign behav-
iour.* Neuroendocrine carcinoma is diagnosed in the presence of
poorly differentiated histology, of either small or large cell vari-
ety, and generally has a Ki67 proliferative index of over 20%.
The well differentiated areas of this neoplasm would correspond
to a grade 2 neuroendocrine tumour, according to the 2019 WHO
grading system for low grade gastrointestinal neuroendocrine
tumours (Ki67 proliferative index 5—20%).°

Paragangliomas have also been reported in the orbit.” These
demonstrate an organoid (Zenballen) growth pattern associated
with a surrounding S100 positive sustentacular cell network and
are typically negative for cytokeratins. Depending on the loca-
tion, other entities entering the differential diagnosis for neuro-
endocrine neoplasms involving the orbit would include olfactory
neuroblastoma, sinonasal neuroendocrine carcinoma and other
high grade carcinomas that can show a degree of neuroendocrine
differentiation. *

REFERENCES

1 Tayon KG, Kaila V, Sobti D, et al. Metastatic neuroendocrine car-
cinoma presenting with left lateral rectus enlargement and orbital
cellulitis. Bayl Univ Med Cent Proc 2021; 34: 620—2. https://doi.
org/10.1080/08998280.2021.1930633, https://www.ncbi.nim.nih.
gov/pmc/articles/PMC8366931/.

Hatsis AJ, Henry RK, Curtis MT, et al. Ocular adnexal manifesta-
tions of neuroendocrine neoplasms: a case report and a major
review. Orbit (Amsterdam, Netherlands) [Internet] 2021 Dec 1; 40:
488—98, https://pubmed.ncbi.nim.nih.gov/33140682/.

El-Hadad C, Koka K, Dong W, et al. Multidisciplinary management
of orbital metastasis and survival outcomes. Ophthalmic Plast

© 2023 Published by Elsevier Ltd.


https://doi.org/10.1080/08998280.2021.1930633
https://doi.org/10.1080/08998280.2021.1930633
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8366931/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8366931/
https://pubmed.ncbi.nlm.nih.gov/33140682/
https://doi.org/10.1016/j.mpdhp.2023.12.006

SHORT CASE

Reconstr Surg 2021 Feb 15; 37: 5415, https://pubmed.ncbi.nim.
nih.gov/33587417/.

Oronsky B, Ma PC, Morgensztern D, et al. Nothing but NET: a re-
view of neuroendocrine tumors and carcinomas. Neoplasia 2017
Dec; 19: 991-1002, https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC5678742/.

Kloppel G, et al. Pancreatic neuroendocrine neoplasms. In: WHO
classification of tumours editorial board. Digestive system tumours.
WHO classification of tumours series. 5th ed., vol. 1 2019. Lyon
(France): International Agency for Research on Cancer, https://
publications.iarc.fr/579.

Bagheri A, Aletaha M, Salour H, et al. Orbital paraganglioma pre-
senting as lateral rectus enlargement and its novel management: a
case report and review of literature. Orbit 2012 Jun 8; 31: 256—60,
https://www.tandfonline.com/doi/abs/10.3109/01676830.2012.
689078.

Practice points

¢ Neuroendocrine tumours can occur anywhere in the body — it is
important to keep them in mind for any basaloid tumour, even in
an unfamiliar location

e Salt-and-pepper chromatin is a helpful feature — don’t forget to
examine nuclei at high power

* Neuroendocrine tumours most commonly originate in the Gl tract
or lung — MDT discussion with clinical and radiological correla-
tion is useful to ascertain the most likely primary source of origin

e |Immunohistochemistry can be useful in the characterisation of
these tumours:

o Site-specific markers can help identify likely sources of origin
e.g. CK7, CK20 and CDX2 (gastrointestinal tract), TTF-1 and
napsin A (lung) etc

o Cytokeratins and S100 can be used to differentiate neuroen-
docrine tumours from paragangliomas and olfactory neuro-
blastomas. These can show focal, rather than diffuse,
cytokeratin expression and variable presence of sustentacular
cells
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Self assessment multiple choice questions

1. Which immunohistochemical marker is most
useful to distinguish a neuroendocrine tumour
from a paraganglioma?

a. Synaptophysin

b. Ki67

c. CD56

d. Chromogranin

e. Pancytokeratin

Correct answer: 1e

2. What are the two most common primary sites
for metastatic neuroendocrine tumour?

a. Gl

b. Skin

c. Lung

d. Adrenal

e. Liver

Correct answer: 2a/c

3. What is the best scanning modality to detect low
grade Gl neuroendocrine tumours?
a. CT
b. PET-CT
c. MRI
d. Somatostatin receptor scan (68-Gallium DOTATATE PET CT)
e. Ultrasound

Correct answer: 3d
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