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Iris extramedullary hematopoiesis in choroidal melanoma
Beatrice Gallo1,2, Rana’a T. Al‑Jamal3, Caroline Thaung4, Victoria M. L. Cohen1,2,4,5

Abstract:
PURPOSE: Extramedullary hematopoiesis  (EMH) usually occurs in patients with loss of bone marrow 
hematopoietic function, and in a vast majority of cases, it involves the liver, the spleen, or the lymph nodes. We 
report EMH in the iris of patients enucleated for choroidal melanoma (CM).

METHODS: We report a series of three patients with CM, two treated with primary enucleation and one with 
secondary enucleation.

RESULTS: Histopathology revealed EMH in the iris of all patients.

CONCLUSION: EMH of the iris can be associated with CM in the absence of any hematological or systemic 
disorders. To the best of our knowledge, our work is the first report of this abnormal histopathological finding.
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Introduction

Uveal melanoma (UM) is the most common 
adult primary intraocular malignancy. The 

estimated incidence varies from 2 to 8 new 
cases per million per year, depending on the 
latitude, and it is more frequently observed in fair 
skinned subjects;[1,2] the mean age at diagnosis 
is 62 years.[3] It arises from the melanocytes of 
the choroid in 90% of the cases, ciliary body in 
6%, and iris in 4%.[4]

Choroidal melanoma  (CM) can present in 
three different patterns: dome‑shaped  (75%), 
mushroom‑shaped  (20%), and diffuse  (5%).[5] 
Approximately 50% of the patients with CM die 
from metastatic disease within 15 years, with the 
liver being the most common metastatic site.[6] 
The mean survival after metastatic disease is 
diagnosed is 6–12 months.[7] Histopathologically, 
CM is divided into spindle, epithelioid, and mixed 
cell types. Spindle type carries the best prognosis, 
while epithelioid type carries the worst.[4]

Extramedullary hematopoiesis  (EMH) is a 
pathological term used to describe a compensatory 

reaction occurring in hematological disorders 
(thalassemia, myelofibrosis, polycythemia 
vera, and chronic myeloid leukemia) when 
there is an insufficient production of blood 
elements in the marrow of long bones, ribs, and 
vertebrae.[8] Liver, spleen, and lymph nodes are 
typical sites of EMH.[9] The exact mechanism of 
this phenomenon is not well understood. Hill and 
Swanson observed EMH in nonhematological 
diseases such as myocardial infarction and 
hypothesized that it could be related to 
inflammation or tissue repair‑associated trophic 
factors.[10] Wolf and Neiman suggested that, 
in these disorders, EMH could be related to 
an abnormal release in the bloodstream of 
hematological precursors caused by an altered 
marrow architecture.[11] Herein, we report three 
cases of large CM, two treated with primary 
enucleation and one with secondary enucleation, 
whose histopathological results showed EMH 
in the iris. To the best of our knowledge, this 
association has not been previously described.

Design and Case Series

Eligible for this study were three patients 
who had the globe enucleated for CM 
or ciliary body melanoma at Moorfields 
Eye Hospital, London, during a period of 
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5 years (2013–2018). The study adhered to the tenets of 
the Declaration of Helsinki.

The first patient was a 66‑year‑old man  with unremarkable 
general health, having a history of right eye gradual visual 
deterioration, and on dilated fundus examination presenting 
an inferior exudative retinal detachment which extended up to 
the inferior vascular arcades. The B‑scan ultrasound showed 
an elevated diffuse sessile lesion of 2.7 mm in thickness and 
23 mm in longitudinal base, with low‑to‑medium internal 
echogenicity. Due to the extensive retinal detachment and 
the poor visualization of the lesion, diffuse CM, intraocular 
lymphoma, and choroidal metastasis were included in the 
differential diagnosis. The systemic screening denied any 
primary malignancies elsewhere or metastatic deposits from 
the primary intraocular tumor; therefore, vitrectomy with 
choroidal biopsy and injection of silicone oil was performed. 
The histopathological examination confirmed the diagnosis 
of CM, and due to the large tumor size, the patient underwent 
primary enucleation. The pathological examination of the 
enucleated globe disclosed extramedullary hematopoiesis 
within the iris [Figure 1a]. The iris on clinical examination 
before surgery was described as normal.

The second patient was a 56‑year‑old male in good general 
health and with a family history for CM; he presented with 
a visual field defect in the right eye and fundal examination 
revealed a choroidal mass nasal to the optic disc with associated 
exudative retinal detachment; the B‑scan ultrasound showed 
that the lesion had a thickness of 5.2 mm and low‑to‑medium 
internal reflectivity. The tumor was treated with Ruthenium 
plaque brachytherapy followed by two sessions of diode 
laser thermotherapy; unfortunately, 5 years later, the patient 
developed recurrent vitreous hemorrhages that rendered 
necessary vitrectomy, later complicated by intractable 
neovascular glaucoma and hyphema, which led to secondary 
enucleation. The pathology disclosed spindle cell‑type CM 
and the iris showed focal EMH [Figure 1b and c].

The third patient was a 75‑year‑old male referred to our service 
for an unexplained vitreous hemorrhage. Initially, he underwent 
vitrectomy and injection of silicone oil followed by silicone 
oil and cataract removal that was subsequently complicated 
by hyphema with blood dispersion in the anterior chamber 
precluding iris and fundal view; the B‑scan ultrasound detected 
a lesion of 5.1 mm in elevation and 12.4 mm and 12.1 mm of 
longitudinal and transverse base, with low‑to‑medium internal 
echogenicity and intrinsic blood flow highly suggestive of 
CM. Three months after, the patient underwent enucleation as 
the absent view of the tumor did not allow any globe‑saving 
treatments. The histopathological examination confirmed 
the diagnosis of spindle cell‑type CM and EMH in the iris 
stroma [Figure 1d].

In all three cases, no vortex vein invasion or extrascleral 
extension was observed. In all patients, at the time of diagnosis, 
the systemic investigations denied primary malignancies 
elsewhere or metastatic deposits from the primary intraocular 

malignancy. To date, all patients are alive and none had 
developed metastatic disease.

Discussion

In our series, the histopathological examination of the three 
enucleated globes confirmed the diagnosis of CM and revealed 
the unusual finding of EMH in the iris. EMH occurs usually 
in patients with loss of marrow hematopoietic function[8] in 
the liver, the spleen, or the lymph nodes; other less frequently 
involved sites include skin, pleura, peritoneum, lung, and 
para‑spinal and epidural spaces.[12]

The eye is an uncommon site for hematopoietic elements 
other than in the context of bone metaplasia in phthisic eyes. 
EMH has been described in the lacrimal gland, the lacrimal 
drainage system, and the conjunctiva of patients with systemic 
myelofibrosis, and the authors suggested that it may be the 
result of insufficient control of the systemic disease.[8,13] Shinde 
et al. reported EMH in the lacrimal gland in association with 

Figure  1:  (a) Iris of Patient 1 showing a central cluster of abnormal 
cells (H and E, ×20). Majority of the cells have dense eosinophilic cytoplasm 
and rounded nuclei consistent with erythroblasts. (b) Iris of Patient 2 showing 
clusters of mixed cells including erythroblasts (H and E, ×20) (positive with 
glycophorin A immunohistochemistry, c) and other primitive cells with little 
cytoplasm (positive with CD117 immunohistochemistry, not shown). (d) Iris 
stroma of Patient 3 showing clusters of erythroblasts (H and E, ×20)
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chronic myeloid leukemia.[13] In contrast to the above, our 
patients were not affected by blood dyscrasias. Reese and 
Blodi reported choroidal hematopoiesis in 15% of their cohort 
of full‑term and premature newborns.[14] In adults, choroidal 
hematopoiesis was observed after penetrating eye injuries 
and in association with intraocular B‑cell lymphoma.[15,16] The 
only report of EMH in the iris was a young diabetic patient 
who underwent vitrectomy and enucleation for neovascular 
glaucoma complicating central retinal vein occlusion.[17]

Conclusion

This is the first series of CM associated with EMH in the 
iris. Previous cases of intraocular involvement by EMH were 
related to systemic myelofibrosis, chronic myeloid leukemia, 
prematurity, penetrating eye injury, and ocular ischemia. The 
significance of this finding remains uncertain, but it may be 
related to the production of inflammatory cytokines stimulating 
a shift of stem cells to the hematopoietic line. All our patients 
had previous ocular surgery before enucleation; therefore, 
possible pathogenic mechanisms include inflammation, 
ischemia, and production of tumor‑related growth factors. 
Further studies are required to understand whether EMH in UM 
is related to the primary disease or is secondary to its treatment.
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