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ABSTRACT 

Background: Fuchs uveitis syndrome (FUS) is a chronic, typically unilateral, low-grade anterior uveitis characterized 

by diffuse stellate keratic precipitates, iris stromal atrophy, heterochromia, cataract, and vitreous inflammation. Primary 

myelofibrosis (PMF) is a chronic myeloproliferative neoplasm associated predominantly with thromboembolic, 

hemorrhagic, and infiltrative ocular manifestations, whereas inflammatory uveitic presentations are exceedingly 

uncommon. We report a rare coexistence of FUS in a patient with PMF and discuss potential shared inflammatory 

mechanisms. 

Case Presentation: A 64-year-old Asian Indian man with a 2-year history of PMF, receiving oral prednisolone and 

hydroxyurea, presented with a 2-month history of decreased vision in the left eye (OS). Bone marrow evaluation 

evidenced hypercellular marrow with megakaryocytic proliferation and reticulin fibrosis, while next-generation 

sequencing identified pathogenic variants involving JAK2, TET2, and SH2B3. Best-corrected distance visual acuity was 

20/20 in the right eye (OD) and 20/25 in the OS, with normal intraocular pressure in both eyes. Slit-lamp examination of 

the OS revealed diffuse stellate keratic precipitates, minimal anterior chamber flare, iris sphincter atrophy, and grade-2 

nuclear sclerosis with posterior subcapsular cataract, whereas the OD was unremarkable. No posterior synechiae or 

posterior segment abnormalities were identified. Based on the characteristic unilateral clinical findings, a diagnosis of 

FUS was established. Systemic evaluation for infectious and granulomatous causes of uveitis, including chest 

radiography, Mantoux testing, Treponema pallidum hemagglutination assay, and serum angiotensin-converting 

enzyme levels, was unremarkable. The patient was treated with topical nepafenac ophthalmic suspension and 

subsequently underwent uneventful phacoemulsification with posterior chamber intraocular lens implantation in the 

OS, achieving a postoperative visual acuity of 20/20. Over 3.5 years of follow-up, the eye remained clinically quiescent, 

with stable visual acuity and no evidence of recurrent inflammation or secondary glaucoma. 

Conclusions: This case describes a previously unreported occurrence of FUS in a patient with PMF. Although a causal 

relationship cannot be established from a single case, this coexistence highlights the importance of careful ophthalmic 

evaluation and clinical documentation of atypical unilateral chronic anterior uveitis in patients with myeloproliferative 

neoplasms. Further studies are warranted to clarify the potential relationship between PMF and FUS. 
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INTRODUCTION 

Fuchs uveitis syndrome is a chronic, usually unilateral, often unnoticed inflammatory disorder that primarily affects the 

anterior uvea and vitreous in the eye [1]. It appears more commonly in developed countries [2], and is the second most 

common cause of non-infective uveitis, making it a significant contributor to uveitic cases [3]. Cataract, secondary glaucoma, 

and vitreous opacities are known associated complications [4, 5]. Fuchs uveitis syndrome occurs unilaterally and its 

characteristic features are stellate keratic precipitates, iris atrophy with or without heterochromia, mild flare and minimal cells 

in the anterior chamber, vitreous involvement, and absence of posterior synechiae or cystoid macular edema. Diagnosis is 

typically based on clinical features and may involve laboratory tests and imaging studies to rule out other infectious causes 

like cytomegalovirus, rubella, or herpes zoster viruses. This condition does not warrant treatment unless cataract or glaucoma 

develop [4–6]. 

Primary myelofibrosis (PMF), a type of myeloproliferative neoplasm (MPN), is defined by aberrant hematopoietic stem 

cell proliferation in the bone marrow that results in marrow fibrosis, or scarring [7, 8]. Janus kinase 2 (JAK2), CALR (Calreticulin), 

or myeloproliferative leukemia virus oncogene (MPL) mutations are frequently but not always present in PMF, which is defined 

by aberrant growth of a clone of cells produced from hematopoietic stem cell-derived clonal myeloproliferation (Calreticulin, 

MPL-thrombopoietin receptor genes, Janus kinase). The JAK-STAT signaling system, which is essential for cell growth and 

survival, is dysregulated as a result of certain mutations [8, 9]. Reticulin fibrosis is a typical characteristic of the bone marrow 

stromal response in PMF. Disease progression is influenced by abnormal cytokine expression. Clinical features include 

anemia, hepatosplenomegaly, extramedullary hematopoiesis, constitutional symptoms, cachexia, and a higher risk of 

developing leukemia, all of which can lead to a reduced survival [8].  

This case report aims to describe the rare coexistence of Fuchs uveitis syndrome in a patient with PMF, an MPN with 

infrequent ocular involvement. By presenting this observational single-case study, we seek to highlight a potential association 

and underscore the importance of considering underlying hematologic disorders in atypical uveitic presentations. 
 

CASE PRESENTATION 

A 64-year-old Asian Indian man presented with a 2-month history of decreased vision in the left eye (OS). Best-corrected 

distance visual acuity (BCDVA), assessed using a Snellen chart (Nidek automatic chart projector CP-670; Nidek Co., Ltd., 

Gamagori, Japan), was 20/20 in the right eye (OD) and 20/25 in the OS. Intraocular pressure, measured using Goldmann 

applanation tonometry (AT-900; Haag-Streit AG, Köniz, Switzerland) mounted on a slit-lamp biomicroscope, was 12 mmHg 

in the OD and 14 mmHg in the OS. Slit-lamp examination (Haag-Streit, Mason, OH, USA) of the OD was unremarkable, 

whereas the OS demonstrated diffuse stellate keratic precipitates distributed over the corneal endothelium (Figure 1A), 

minimal anterior chamber flare, iris sphincter atrophy (Figure 1B), and grade-2 nuclear sclerosis with posterior subcapsular 

cataract (Figure 1B). No posterior synechiae were noted. Dilated fundus examination of both eyes revealed no posterior 

segment abnormalities, with a cup-to-disc ratio of 0.3 in each eye. Based on the characteristic unilateral clinical findings, 

including diffuse stellate keratic precipitates, iris sphincter atrophy, low-grade anterior chamber inflammation, absence of 

posterior synechiae, and an unremarkable posterior segment examination, a diagnosis of Fuchs uveitis syndrome was 

established. In vivo confocal microscopy was not available for further characterization of the keratic precipitates.  

 

 

 
Figure 1. (A) Slit-lamp photograph of the left eye (OS) showing diffuse stellate keratic precipitates distributed over the 

corneal endothelium (red arrow). (B) High-magnification retroillumination slit-lamp image of the OS showing iris 

sphincter atrophy (red arrow) and associated cataractous lens changes (white star). 
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Table 1. Timeline of clinical course, investigations, treatment, and follow-up 

Time Clinical event 

Approximately 2 years before ophthalmic 

presentation 

Primary myelofibrosis was diagnosed, and systemic treatment with 

oral prednisolone 10 mg once daily and hydroxyurea 500 mg once 

daily was instituted. 

2 months before ophthalmic presentation The patient developed decreased vision in the left eye. 

Initial ophthalmic presentation 

Best-corrected distance visual acuity was 20/20 in the right eye and 

20/25 in the left eye. The left eye showed diffuse stellate keratic 

precipitates, minimal anterior chamber flare, iris sphincter atrophy, 

grade-2 nuclear sclerosis with posterior subcapsular cataract, and 

no posterior synechiae or posterior segment abnormalities. Fuchs 

uveitis syndrome was diagnosed based on the characteristic 

unilateral clinical findings. 

Initial diagnostic evaluation 

Complete blood count, Mantoux testing, chest radiography, 

Treponema pallidum hemagglutination assay, and serum 

angiotensin-converting enzyme testing were performed. Rubella 

serology could not be performed because of financial constraints. 

Following ophthalmic evaluation 
Topical nepafenac ophthalmic suspension 0.1% was initiated in the 

left eye for symptomatic relief. 

Subsequently 

Uneventful phacoemulsification with posterior chamber acrylic 

intraocular lens implantation was performed in the left eye. 

Postoperative treatment included topical prednisolone acetate 1% 

and moxifloxacin 0.5%. 

Postoperative period 
Best-corrected distance visual acuity improved to 20/20 in the left 

eye. 

3.5-year follow-up 
Visual acuity remained stable, and the left eye remained clinically 

quiescent without recurrent inflammation or secondary glaucoma. 

 

Table 2. Bone marrow next-generation sequencing (NGS) findings in the patient with primary myelofibrosis 

Locus Genes Mutation Pathogenicity Molecular Class Variant Allele Frequency (%) 

chr9:5073770 JAK2 c.1849G>T 

p.(Val617Phe) 

Pathogenic Class I 42.7% 

chr4:106193797 TET2 c.4259T>G 

p.(Leu1420*) 

Pathogenic Class IV 44.1% 

chr12:111885140 

 

SH2B3 c.1029_1030insT 

p.(Pro344fs) 

Pathogenic Class IV 95.2% 

Abbreviations: chr, chromosome; JAK2, Janus kinase 2; TET2, tet methylcytosine dioxygenase 2; SH2B3, SH2B adaptor 

protein 3; NGS, next-generation sequencing. Note: The identified JAK2 Class I variant represents a clinically significant 

driver mutation associated with responsiveness to targeted therapy, including ruxolitinib. NGS analysis was performed 

using the Oncocept HAEM™ DNA panel (Neuberg Diagnostics/NCGM, Ahmedabad, India). 

 

 Investigations, including complete blood count, Mantoux skin test, chest radiography, Treponema pallidum 

hemagglutination assay (TPHA), and serum angiotensin-converting enzyme (ACE) levels, were within normal limits. The 

erythrocyte sedimentation rate (ESR) was 31 mm/hour. The principal differential diagnostic considerations included infectious 

and granulomatous causes of chronic anterior uveitis; the available systemic investigations were unrevealing, although rubella 

serology could not be performed because of financial constraints. The patient was initiated on topical nepafenac ophthalmic 

suspension 0.1% (Nevanac®, Alcon Laboratories [India] Pvt. Ltd., Bengaluru, Karnataka, India) in the OS for symptomatic 

relief. Systemic medications for PMF included oral prednisolone (Wysolone®, Pfizer Ltd., Mumbai, Maharashtra, India) 10 

mg once daily in the morning and oral hydroxyurea (Hydrea®, Bristol-Myers Squibb India Pvt. Ltd., Mumbai, Maharashtra, 

India) 500 mg once daily. The patient subsequently underwent uneventful phacoemulsification with implantation of a 

posterior chamber acrylic intraocular lens in the OS. Postoperative management included topical prednisolone acetate 

ophthalmic suspension 1% (Pred Forte®, Allergan India Pvt. Ltd., Bengaluru, Karnataka, India) and topical moxifloxacin 

ophthalmic solution 0.5% (Vigamox®, Alcon Laboratories [India] Pvt. Ltd., Bengaluru, Karnataka, India), administered with 

tapering frequency over the postoperative period. The postoperative BCDVA improved to 20/20. The patient was followed up 

for 3.5 years, during which the eye remained clinically quiescent with stable visual acuity and no evidence of recurrent 

inflammation or secondary glaucoma at the final visit. The key clinical events, investigations, interventions, and outcomes are 

summarized chronologically in Table 1. 

 The patient had a 2-year history of PMF and was receiving systemic therapy with oral prednisolone and hydroxyurea. 

Bone marrow aspiration showed normal bony trabeculae surrounding a hypercellular marrow. Megakaryocytes were 

increased in number and predominantly exhibited large hyperlobulated forms, with occasional cells showing hyperchromatic 

nuclei. Focal megakaryocytic clustering, comprising approximately 3–5 megakaryocytes per cluster, was also observed. The 
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erythroid lineage appeared suppressed. The myeloid series demonstrated normal maturation patterns with preserved cellular 

distribution. Reticulin staining revealed a fine reticulin fiber network diffusely involving most areas of the section, without 

evidence of coarse fiber formation, consistent with grade 2/4 reticulin fibrosis (WHO MF-1). The original histopathology slide 

was unfortunately unavailable for review at the time of presentation. 

 To further characterize the underlying hematologic disorder, molecular genetic testing and cytogenetic analysis were 

performed at the discretion of the treating oncologist. Conventional cytogenetic evaluation showed a normal karyotype. 

However, next-generation sequencing (NGS) of the bone marrow identified pathogenic variants involving the JAK2 gene on 

chromosome 9, TET2 on chromosome 4, and SH2B3 on chromosome 12 (Table 2). 

 Written informed consent was obtained from the patient for the publication of this case report. In accordance with 

institutional guidelines and local regulations, formal institutional ethical approval was not required for the publication of a 

single, de-identified retrospective case report. This work adhered to the ethical principles of the Declaration of Helsinki, and 

every effort has been made to ensure complete anonymization of patient details. 
 

DISCUSSION 

Here we described the rare coexistence of Fuchs uveitis syndrome in a patient with PMF, a chronic MPN with infrequently 

reported ocular involvement. The patient presented with characteristic unilateral features of Fuchs uveitis, including diffuse 

stellate keratic precipitates, iris sphincter atrophy, low-grade anterior chamber inflammation, and cataract formation. 

Hematologic evaluation demonstrated established PMF with pathogenic JAK2, TET2, and SH2B3 mutations.  

Ocular manifestations of MPN [7, 10–38] are elaborated in Table 3. PMF is the least common disease among chronic 

myelofibrotic neoplasms [39]. Ocular manifestations in PMF patients occur due to hematological abnormalities causing 

microvascular disturbances and hyperviscosity, thus leading to thrombotic and ischemic events. Central nervous system 

involvement leads to decreased vision and other symptoms due to such events [10, 18]. None of these were present in our 

patient. 

In the early stages of disease, thrombotic events are more common due to erythrocytosis and thrombocytosis [10]. In later 

stages, blood cell depletion causes anemia, which further causes ischemic retinopathy, neovascularization, retinal 

hemorrhages, and cotton wool spots [10]. PMF cases with extramedullary hematopoiesis in orbit, lacrimal gland, and 

conjunctiva [40–42]; pachydermoperiostosis in which there is soft tissue hyperplasia resulting in tarsitis and ptosis; severe 

iritis and profound vision loss secondary to occlusive vasculopathy reported in essential thrombocytosis (which is a variant 

of myeloproliferative disease) [10, 16, 42–44]; angle closure glaucoma secondary to paraneoplastic infiltration of uveal tract 

[19]; neovascular glaucoma secondary to vascular occlusions [19, 17]; bilateral retinal hemorrhages [45]; inflammatory central 

retinal vein occlusion [39]; bilateral neovascularization with vitreous hemorrhage [18]; bilateral papilledema [46]; and 

cytomegalovirus retinitis in patients receiving ruxolitinib [33] are reported so far in PMF patients.  

Reported ocular associations of Fuchs uveitis syndrome are herpes simplex virus, rubella, ocular toxoplasmosis, 

cytomegalovirus, varicella zoster virus, chikungunya virus, and Horner’s syndrome [47–49]. Ocular involvement in PMF is 

rare, with very few cases reported [10, 19, 50, 51]. 

 

 
Figure 2. The simplified pathway of pathogenesis of FU and PMF [53–58]. Abbreviations: IL, interleukin; TNF-α, tumor 

necrosis factor-alpha; TGF-β, transforming growth factor-beta. 



 
 

Fuchs uveitis syndrome in a patient with primary myelofibrosis 

In Fuchs uveitis syndrome, inflammation in the eye leads to changes in iris color (heterochromia) and potential cataract 

and glaucoma development. In PMF, inflammation and clonal myeloid cell proliferation drive excessive bone marrow fibrosis 

[48, 52–54]. Figure 2 summarizes the immunopathogenic mechanisms in both conditions [55–58]. 

The strengths of this report are detailed multimodal clinical characterization, molecular confirmation of PMF, long-term 

follow-up, and an extensive literature review summarizing the spectrum of ocular manifestations associated with MPN. 

Limitations are the single-case design, absence of rubella serology and in vivo confocal microscopy, and inability to establish 

a causal relationship between PMF and Fuchs uveitis syndrome. Future multicenter prospective studies integrating 

ophthalmic, molecular, and immunologic profiling are warranted to determine the true prevalence of uveitic manifestations 

in PMF and to further elucidate shared inflammatory and cytokine-mediated pathogenic mechanisms. 
  

Table 3. Ocular manifestations associated with myeloproliferative neoplasms and related therapies 

Category Ocular manifestation Reported association / mechanism 

Anterior 

segment 

Conjunctival hemorrhage, thrombosis, 

conjunctivitis [7, 10–12]. 

Conjunctival hemorrhage may occur secondary to 

thrombocytosis-associated acquired von Willebrand 

syndrome, whereas conjunctival infarction/thrombosis 

is rare because of rich vascular supply; conjunctival 

extramedullary hematopoiesis has also been reported in 

PMF [7, 10–12]. 

Bloody tears (hemolacria) [13]. Hemorrhagic ocular manifestation associated with 

chronic myelogenous leukemia [13]. 

Conjunctival injection [10, 14, 15]. Likely related to hyperviscosity, plethoric vascular 

congestion, and increased erythrocyte mass in 

myeloproliferative disease [10, 14, 15]. 

Iritis / anterior uveitis [10, 16]. Likely secondary to ocular ischemia from recurrent 

microvascular occlusive events associated with essential 

thrombocytosis [10, 16]. 

Neovascular glaucoma [10, 17]. Secondary ischemic ocular complication [10, 17]. 

Posterior 

segment 

Retinal neovascularization, hemorrhages, 

vascular occlusions, venous dilatation 

and tortuosity, cotton wool spots, Roth 

spots [10, 18, 19]. 

Hyperviscosity and thromboembolic retinal vascular 

changes [10, 18, 19]. 

Age-related macular degeneration and 

increased drusen prevalence [10, 20, 21]. 

Chronic systemic inflammation and complement 

dysregulation [10, 20, 21]. 

Reduced macular sensitivity [22]. Associated with elevated systemic C5a inflammatory 

marker despite absent overt macular degeneration [22]. 

Choroidal blood-flow alterations [10, 23]. Delayed blood flow [10, 23]. 

Optic nerve / 

neuro-

ophthalmic 

manifestations 

Anterior ischemic optic neuropathy, 

papilledema [10, 24, 25]. 

Ischemia caused by vascular and hematologic 

complications [10, 24, 25]. 

Optic disc blurring [26]. Secondary hypertensive optic disc changes [26]. 

Transient visual obscurations, amaurosis 

fugax, episodic monocular vision loss, 

scintillating visual phenomena, 

hemianopic disturbances, blurred vision, 

and visual hallucinations [10]. 

Central nervous system-related visual manifestations 

[10]. 

Orbital 

manifestations 

Unilateral or bilateral orbital 

involvement [10, 27–29]. 

Extramedullary hematopoiesis and orbital infiltration 

[10, 27–29]. 

Treatment-

related 

manifestations 

Unilateral anterior uveitis following 

ruxolitinib (JAK 1/2 inhibitor) 

administration/discontinuation [30]. 

Potentially attributable to primary myelofibrosis itself, 

ruxolitinib administration, ruxolitinib discontinuation, 

or less likely frequent blood transfusions [30]. 

Oculomotor dysfunction [31, 32]. Reported with fedratinib (selective JAK2 inhibitor) 

therapy [31, 32]. 

Opportunistic ocular infections 

associated with ruxolitinib [10, 33, 34]. 

Immunomodulation-related infectious complications 

[10, 33, 34]. 

Interferon-α–associated retinopathy, 

irritative conjunctivitis, anterior ischemic 

optic neuropathy [10, 35–38]. 

Drug-related ocular adverse effects [10, 35–38]. 

Abbreviations: PMF, primary myelofibrosis; C5a, complement component 5a; JAK, janus kinase. 
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CONCLUSIONS 

This case highlights the occurrence of clinically characteristic Fuchs uveitis syndrome in a patient with established primary 

myelofibrosis, representing—to the best of current knowledge—a previously unreported association. Although a causal 

relationship cannot be established from a single case, further studies are warranted to clarify the potential relationship 

between primary myelofibrosis and Fuchs uveitis syndrome and to better elucidate the underlying immunopathogenic 

mechanisms. 
 

ETHICAL DECLARATIONS 

Ethical approval: Written informed consent was obtained from the patient for the publication of this case report. In accordance 

with institutional guidelines and local regulations, formal institutional ethical approval was not required for the publication 

of a single, de-identified retrospective case report. This work adhered to the ethical principles of the Declaration of Helsinki, 

and every effort has been made to ensure complete anonymization of patient details. 

Conflict of interests: None. 
 

FUNDING 

None. 
 

ACKNOWLEDGMENTS 

None. 
 

REFERENCES 

1. Nalçacıoğlu P, Çakar Özdal P, Şimşek M. Clinical Characteristics of Fuchs' Uveitis Syndrome. Turk J Ophthalmol. 2016 

Apr;46(2):52-57. doi: 10.4274/tjo.99897. Epub 2016 Apr 5. PMID: 27800260; PMCID: PMC5082249. 

2. Tsirouki T, Dastiridou A, Symeonidis C, Tounakaki O, Brazitikou I, Kalogeropoulos C, Androudi S. A Focus on the 

Epidemiology of Uveitis. Ocul Immunol Inflamm. 2018;26(1):2-16. doi: 10.1080/09273948.2016.1196713. Epub 2016 Jul 28. PMID: 

27467180. 

3. Abaño JM, Galvante PR, Siopongco P, Dans K, Lopez J. Review of Epidemiology of Uveitis in Asia: Pattern of Uveitis in a 

Tertiary Hospital in the Philippines. Ocul Immunol Inflamm. 2017;25(sup1):S75-S80. doi: 10.1080/09273948.2017.1335755. PMID: 

29083984. 

4. Gordon L. Fuch's heterochromic cyclitis: new clues regarding pathogenesis. Am J Ophthalmol. 2004 Jul;138(1):133-4. doi: 

10.1016/j.ajo.2004.03.031. PMID: 15234292. 

5. Mohamed Q, Zamir E. Update on Fuchs' uveitis syndrome. Curr Opin Ophthalmol. 2005 Dec;16(6):356-63. doi: 

10.1097/01.icu.0000187056.29563.8d. PMID: 16264346. 

6. Standardization of Uveitis Nomenclature (SUN) Working Group. Classification Criteria for Fuchs Uveitis Syndrome. Am J 

Ophthalmol. 2021 Aug;228:262-267. doi: 10.1016/j.ajo.2021.03.052. Epub 2021 May 11. PMID: 33845007; PMCID: PMC8594748. 

7. Cuttler N, Heidemann D, Cendrowski C, Armin AR, Folberg R. Extramedullary hematopoiesis of the conjunctiva presenting as 

active systemic disease in a patient with myelofibrosis. Cornea. 2014 Dec;33(12):1352-4. doi: 10.1097/ICO.0000000000000274. 

PMID: 25299424. 

8. Tefferi A. Primary myelofibrosis: 2017 update on diagnosis, risk-stratification, and management. Am J Hematol. 2016 

Dec;91(12):1262-1271. doi: 10.1002/ajh.24592. PMID: 27870387. 

9. Greenfield G, McMullin MF, Mills K. Molecular pathogenesis of the myeloproliferative neoplasms. J Hematol Oncol. 2021 Jun 

30;14(1):103. doi: 10.1186/s13045-021-01116-z. PMID: 34193229; PMCID: PMC8246678. 

10. Liisborg C, Hasselbalch HC, Sørensen TL. Ocular Manifestations in Patients with Philadelphia-Negative Myeloproliferative 

Neoplasms. Cancers (Basel). 2020 Mar 2;12(3):573. doi: 10.3390/cancers12030573. PMID: 32121664; PMCID: PMC7139696. 

11. Na J, Choi SY, Baek S, Lee H. Hemorrhage and Infarction of the Conjunctiva and Orbit in Essential Thrombocythemia. J 

Craniofac Surg. 2017 May;28(3):750-751. doi: 10.1097/SCS.0000000000003431. PMID: 28328595. 

12. Tefferi A, Fonseca R, Pereira DL, Hoagland HC. A long-term retrospective study of young women with essential 

thrombocythemia. Mayo Clin Proc. 2001 Jan;76(1):22-8. doi: 10.4065/76.1.22. PMID: 11155408. 

13. Shah SB, Reichstein DA, Lally SE, Shields CL. Persistent bloody tears as the initial manifestation of conjunctival chloroma 

associated with chronic myelogenous leukemia. Graefes Arch Clin Exp Ophthalmol. 2013 Mar;251(3):991-92. doi: 

10.1007/s00417-011-1924-1. PMID: 22297536. 

14. Razvi R, Berman B. A Teenager With Migraines, Plethora, and Conjunctival Injection. Clin Pediatr (Phila). 2023 Jan;62(1):77-80. 

doi: 10.1177/00099228221112051. Epub 2022 Jul 28. PMID: 35903025. 

15. Thapa B, Fazal S, Parsi M, Rogers HJ. Myeloproliferative Neoplasms. 2023 Aug 8. In: StatPearls [Internet]. Treasure Island (FL): 

StatPearls Publishing; 2026 Jan–. PMID: 30285359. 

16. Sørensen TL, Mortzos P. Iritis, ptosis, and sequential severe loss of vision in a patient with essential thrombocytosis. Eye (Lond). 

2010 May;24(5):928. doi: 10.1038/eye.2009.213. Epub 2009 Aug 21. PMID: 19696799. 

https://oftalmoloji.org/articles/doi/tjo.99897
https://pubmed.ncbi.nlm.nih.gov/27800260/
https://www.tandfonline.com/doi/full/10.1080/09273948.2016.1196713
https://pubmed.ncbi.nlm.nih.gov/27467180/
https://pubmed.ncbi.nlm.nih.gov/27467180/
https://www.tandfonline.com/doi/full/10.1080/09273948.2017.1335755
https://pubmed.ncbi.nlm.nih.gov/29083984/
https://pubmed.ncbi.nlm.nih.gov/29083984/
https://www.ajo.com/article/S0002-9394(04)00370-8/abstract
https://www.ajo.com/article/S0002-9394(04)00370-8/abstract
https://pubmed.ncbi.nlm.nih.gov/15234292/
https://www.ovid.com/jnls/co-ophthalmology/abstract/10.1097/01.icu.0000187056.29563.8d~update-on-fuchs-uveitis-syndrome?redirectionsource=fulltextview
https://www.ovid.com/jnls/co-ophthalmology/abstract/10.1097/01.icu.0000187056.29563.8d~update-on-fuchs-uveitis-syndrome?redirectionsource=fulltextview
https://pubmed.ncbi.nlm.nih.gov/16264346/
https://www.ajo.com/article/S0002-9394(21)00177-X/abstract
https://pubmed.ncbi.nlm.nih.gov/33845007/
https://www.ovid.com/jnls/corneajrnl/abstract/10.1097/ico.0000000000000274~extramedullary-hematopoiesis-of-the-conjunctiva-presenting?redirectionsource=fulltextview
https://pubmed.ncbi.nlm.nih.gov/25299424/
https://onlinelibrary.wiley.com/doi/10.1002/ajh.24592
https://pubmed.ncbi.nlm.nih.gov/27870387/
https://link.springer.com/article/10.1186/s13045-021-01116-z
https://pubmed.ncbi.nlm.nih.gov/34193229/
https://www.mdpi.com/2072-6694/12/3/573
https://pubmed.ncbi.nlm.nih.gov/32121664/
https://www.ovid.com/jnls/jcraniofacialsurgery/abstract/10.1097/scs.0000000000003431~hemorrhage-and-infarction-of-the-conjunctiva-and-orbit-in?redirectionsource=fulltextview
https://pubmed.ncbi.nlm.nih.gov/28328595/
https://www.mayoclinicproceedings.org/article/S0025-6196(11)62075-2/abstract
https://pubmed.ncbi.nlm.nih.gov/11155408/
https://link.springer.com/article/10.1007/s00417-011-1924-1
https://link.springer.com/article/10.1007/s00417-011-1924-1
https://pubmed.ncbi.nlm.nih.gov/22297536/
https://journals.sagepub.com/doi/10.1177/00099228221112051
https://pubmed.ncbi.nlm.nih.gov/35903025/
https://pubmed.ncbi.nlm.nih.gov/30285359/
https://www.nature.com/articles/eye2009213
https://pubmed.ncbi.nlm.nih.gov/19696799/


 
 

Fuchs uveitis syndrome in a patient with primary myelofibrosis 

17. Charles KS, Leelah N, Boodoo L, Murray DC. Ophthalmic manifestations of haematological disorders. West Indian Med J. 2013 

Jan;62(1):99-103. PMID: 24171339. 

18. Kim MJ, Yu HG. Case of bilateral retinal neovascularization associated with chronic idiopathic myelofibrosis. Korean J 

Ophthalmol. 2010 Apr;24(2):131-3. doi: 10.3341/kjo.2010.24.2.131. Epub 2010 Apr 6. PMID: 20379465; PMCID: PMC2851002. 

19. Lin AL, Burnham JM, Pang V, Idowu O, Iyer S. OCULAR MANIFESTATIONS OF PRIMARY MYELOFIBROSIS. Retin Cases 

Brief Rep. 2016 Fall;10(4):364-7. doi: 10.1097/ICB.0000000000000264. PMID: 26836259. 

20. Liisborg C, Skov V, Kjær L, Hasselbalch HC, Sørensen TL. Retinal drusen in patients with chronic myeloproliferative blood 

cancers are associated with an increased proportion of senescent T cells and signs of an aging immune system. Aging (Albany 

NY). 2021 Dec 26;13(24):25763-25777. doi: 10.18632/aging.203803. Epub 2021 Dec 26. PMID: 34954692; PMCID: PMC8751607. 

21. Liisborg C. Age-related macular degeneration and myeloproliferative neoplasms - A common pathway. Acta Ophthalmol. 2022 

Oct;100 Suppl 271(Suppl 271):3-35. doi: 10.1111/aos.15247. PMID: 36200281; PMCID: PMC9828081. 

22. Gotfredsen K, Abou-Taha A, Liisborg C, Krogh Nielsen M, Larsen MK, Skov V, Kjær L, Hasselbalch HK, Sørensen TL. High 

Levels of C5a Are Associated With Reduced Macular Sensitivity in Patients With Myeloproliferative Neoplasms. Invest 

Ophthalmol Vis Sci. 2025 Feb 3;66(2):41. doi: 10.1167/iovs.66.2.41. PMID: 39946135; PMCID: PMC11827620. 

23. Yang HS, Joe SG, Kim JG, Park SH, Ko HS. Delayed choroidal and retinal blood flow in polycythaemia vera patients with 

transient ocular blindness: a preliminary study with fluorescein angiography. Br J Haematol. 2013 Jun;161(5):745-747. doi: 

10.1111/bjh.12290. Epub 2013 Mar 15. PMID: 23496285. 

24. Tönz MS, Rigamonti V, Iliev ME. Simultaneous, bilateral anterior ischemic optic neuropathy (AION) in polycythemia vera: a 

case report. Klin Monbl Augenheilkd. 2008 May;225(5):504-6. doi: 10.1055/s-2008-1027304. PMID: 18454412. 

25. Gerding H. Bilateral non-arteritic anterior ischaemic optic neuropathy (NAION) associated with essential thrombocytosis. Klin 

Monbl Augenheilkd. 2013 Apr;230(4):430-1. doi: 10.1055/s-0032-1328390. Epub 2013 Apr 29. PMID: 23629798. 

26. Rao R, Kulkarni S, Wilkinson IB. Two Cases of Severe Hypertension in JAK2 Mutation-Positive Myeloproliferative Neoplasms. 

Case Rep Vasc Med. 2020 Nov 9;2020:8887423. doi: 10.1155/2020/8887423. PMID: 33505762; PMCID: PMC7811567. 

27. AlSemari MA, Perrotta M, Russo C, Alkatan HM, Maktabi A, Elkhamary S, Crescenzo RMD, Mascolo M, Elefante A, Rombetto 

L, Capasso R, Strianese D. Orbital myeloid sarcoma (chloroma): Report of 2 cases and literature review. Am J Ophthalmol Case 

Rep. 2020 Jul 11;19:100806. doi: 10.1016/j.ajoc.2020.100806. PMID: 32775766; PMCID: PMC7397738. 

28. Stephenson SG, Barchie AA, Rana HN, Standley TB, Figarola MS. Bilateral Orbital Myeloid Sarcomas: A Unique Presentation 

of Acute Myeloid Leukemia. Cureus. 2022 Jul 28;14(7):e27419. doi: 10.7759/cureus.27419. PMID: 36051742; PMCID: 

PMC9420040. 

29. Li Y, Wang Y, He W. Case report: Orbital myeloid sarcoma: a report of two rare cases and review of the literature. Pathol Oncol 

Res. 2024 Oct 25;30:1611818. doi: 10.3389/pore.2024.1611818. PMID: 39525664; PMCID: PMC11543479. 

30. Matsuo T, Ikeda N, Monobe Y, Tanaka T. Anterior Uveitis After Discontinuation of Janus Kinase Inhibitor, Ruxolitinib. J Med 

Cases. 2024 Aug;15(8):208-214. doi: 10.14740/jmc4274. Epub 2024 Jul 25. PMID: 39091577; PMCID: PMC11287903. 

31. Pardanani A, Harrison C, Cortes JE, Cervantes F, Mesa RA, Milligan D, Masszi T, Mishchenko E, Jourdan E, Vannucchi AM, 

Drummond MW, Jurgutis M, Kuliczkowski K, Gheorghita E, Passamonti F, Neumann F, Patki A, Gao G, Tefferi A. Safety and 

Efficacy of Fedratinib in Patients With Primary or Secondary Myelofibrosis: A Randomized Clinical Trial. JAMA Oncol. 2015 

Aug;1(5):643-51. doi: 10.1001/jamaoncol.2015.1590. PMID: 26181658. 

32. Petruk C, Mathias J. The Myeloproliferative Neoplasm Landscape: A Patient's Eye View. Adv Ther. 2020 May;37(5):2050-2070. 

doi: 10.1007/s12325-020-01314-0. Epub 2020 Apr 23. PMID: 32329011; PMCID: PMC7467498. 

33. von Hofsten J, Johnsson Forsberg M, Zetterberg M. Cytomegalovirus Retinitis in a Patient Who Received Ruxolitinib. N Engl J 

Med. 2016 Jan 21;374(3):296-7. doi: 10.1056/NEJMc1413918. PMID: 26789901. 

34. Goldberg RA, Reichel E, Oshry LJ. Bilateral toxoplasmosis retinitis associated with ruxolitinib. N Engl J Med. 2013 Aug 

15;369(7):681-3. doi: 10.1056/NEJMc1302895. PMID: 23944322. 

35. Lewczuk N, Zdebik A, Bogusławska J. Interferon Alpha 2a and 2b in Ophthalmology: A Review. J Interferon Cytokine Res. 2019 

May;39(5):259-272. doi: 10.1089/jir.2018.0125. Epub 2019 Apr 5. PMID: 30950678. 

36. Fraunfelder FW, Fraunfelder FT. Interferon alfa-associated anterior ischemic optic neuropathy. Ophthalmology. 2011 

Feb;118(2):408-11.e1-2. doi: 10.1016/j.ophtha.2010.03.063. Epub 2010 Jul 14. PMID: 20630599. 

37. Vardizer Y, Linhart Y, Loewenstein A, Garzozi H, Mazawi N, Kesler A. Interferon-alpha-associated bilateral simultaneous 

ischemic optic neuropathy. J Neuroophthalmol. 2003 Dec;23(4):256-9. doi: 10.1097/00041327-200312000-00003. PMID: 14663304. 

38. Rue KS, Hirsch LK, Sadun AA. Impending anterior ischemic optic neuropathy with elements of retinal vein occlusion in a 

patient on interferon for polycythemia vera. Clin Ophthalmol. 2012;6:1763-5. doi: 10.2147/OPTH.S33456. Epub 2012 Oct 30. 

PMID: 23152654; PMCID: PMC3497452. 

39. Raval V, Sudana P, Das T. Idiopathic myelofibrosis causing inflammatory central retinal vein occlusion mimicking frosted 

branch angiitis. BMJ Case Rep. 2019 Jun 3;12(6):e229865. doi: 10.1136/bcr-2019-229865. PMID: 31164383; PMCID: PMC6557368. 

40. Yuen HK, Mahesh L, Tse RK, Yau KC, Chan N, Lam DS. Orbital sclerosing extramedullary hematopoietic tumor. Arch 

Ophthalmol. 2005 May;123(5):689-91. doi: 10.1001/archopht.123.5.689. PMID: 15883292. 

41. Sohawon D, Lau KK, Lau T, Bowden DK. Extra-medullary haematopoiesis: a pictorial review of its typical and atypical locations. 

J Med Imaging Radiat Oncol. 2012 Oct;56(5):538-44. doi: 10.1111/j.1754-9485.2012.02397.x. Epub 2012 Jun 25. PMID: 23043573. 

https://pubmed.ncbi.nlm.nih.gov/24171339/
https://chooser.crossref.org/?doi=10.3341%2Fkjo.2010.24.2.131
https://pubmed.ncbi.nlm.nih.gov/20379465/
https://www.ovid.com/jnls/retinalcases/abstract/10.1097/icb.0000000000000264~ocular-manifestations-of-primary-myelofibrosis?redirectionsource=fulltextview
https://pubmed.ncbi.nlm.nih.gov/26836259/
https://www.aging-us.com/article/203803/text
https://pubmed.ncbi.nlm.nih.gov/34954692/
https://onlinelibrary.wiley.com/doi/10.1111/aos.15247
https://pubmed.ncbi.nlm.nih.gov/36200281/
https://iovs.arvojournals.org/article.aspx?articleid=2802588
https://pubmed.ncbi.nlm.nih.gov/39946135/
https://onlinelibrary.wiley.com/doi/10.1111/bjh.12290
https://onlinelibrary.wiley.com/doi/10.1111/bjh.12290
https://pubmed.ncbi.nlm.nih.gov/23496285/
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-2008-1027304
https://pubmed.ncbi.nlm.nih.gov/18454412/
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0032-1328390
https://pubmed.ncbi.nlm.nih.gov/23629798/
https://onlinelibrary.wiley.com/doi/10.1155/2020/8887423
https://pubmed.ncbi.nlm.nih.gov/33505762/
https://www.sciencedirect.com/science/article/pii/S2451993620301390?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/32775766/
https://www.cureus.com/articles/102535-bilateral-orbital-myeloid-sarcomas-a-unique-presentation-of-acute-myeloid-leukemia#!/
https://pubmed.ncbi.nlm.nih.gov/36051742/
https://pubmed.ncbi.nlm.nih.gov/36051742/
https://www.por-journal.com/journals/pathology-and-oncology-research/articles/10.3389/pore.2024.1611818/full
https://pubmed.ncbi.nlm.nih.gov/39525664/
https://www.journalmc.org/index.php/JMC/article/view/4274
https://pubmed.ncbi.nlm.nih.gov/39091577/
https://jamanetwork.com/journals/jamaoncology/fullarticle/2330618
https://pubmed.ncbi.nlm.nih.gov/26181658/
https://link.springer.com/article/10.1007/s12325-020-01314-0
https://pubmed.ncbi.nlm.nih.gov/32329011/
https://www.nejm.org/doi/10.1056/NEJMc1413918
https://pubmed.ncbi.nlm.nih.gov/26789901/
https://www.nejm.org/doi/10.1056/NEJMc1302895
https://pubmed.ncbi.nlm.nih.gov/23944322/
https://journals.sagepub.com/doi/abs/10.1089/jir.2018.0125
https://pubmed.ncbi.nlm.nih.gov/30950678/
https://www.aaojournal.org/article/S0161-6420(10)00382-9/abstract
https://pubmed.ncbi.nlm.nih.gov/20630599/
https://www.ovid.com/jnls/jneuro-ophthalmology/abstract/00041327-200312000-00003~interferon-associated-bilateral-simultaneous-ischemic-optic?redirectionsource=fulltextview
https://pubmed.ncbi.nlm.nih.gov/14663304/
https://www.dovepress.com/impending-anterior-ischemic-optic-neuropathy-with-elements-of-retinal--peer-reviewed-fulltext-article-OPTH
https://pubmed.ncbi.nlm.nih.gov/23152654/'
https://casereports.bmj.com/content/12/6/e229865
https://pubmed.ncbi.nlm.nih.gov/31164383/
https://jamanetwork.com/journals/jamaophthalmology/fullarticle/417007
https://pubmed.ncbi.nlm.nih.gov/15883292/
https://onlinelibrary.wiley.com/doi/10.1111/j.1754-9485.2012.02397.x
https://pubmed.ncbi.nlm.nih.gov/23043573/


Fuchs uveitis syndrome in a patient with primary myelofibrosis 

 
 

42. Neufeld KR, Price K, Woodward JA. Massive eyelid thickening in pachydermoperiostosis with myelofibrosis. Ophthalmic Plast 

Reconstr Surg. 2009 Jul-Aug;25(4):316-8. doi: 10.1097/IOP.0b013e3181aacfd9. PMID: 19617796. 

43. Secchin P, Fernandes NC, Quintella DC, Silva JAR, Medrado J, Magalhães TC. Pachydermoperiostosis Associated with 

Myelofibrosis: A Rare Case Report. Indian J Dermatol. 2019 Nov-Dec;64(6):501-503. doi: 10.4103/ijd.IJD_360_18. PMID: 31896854; 

PMCID: PMC6862377. 

44. Tanaka H, Maehama S, Imanaka F, Sakai A, Abe K, Hamada M, Yamashita J, Kimura A, Imamura N, Fujimura K, et al. 

Pachydermoperiostosis with myelofibrosis and anemia: report of a case of anemia of multifactorial causes and its improvement 

with steroid pulse and iron therapy. Jpn J Med. 1991 Jan-Feb;30(1):73-80. doi: 10.2169/internalmedicine1962.30.73. PMID: 

1865580. 

45. Haskes C, Gagnon K. Retinal manifestations of idiopathic myelofibrosis, a hematologic disorder. J Am Optom Assoc. 1998 

May;69(5):319-28. PMID: 9610040. 

46. Mateo J, Ascaso FJ, Jiménez B, Cristóbal JA. Jugular venous thrombosis secondary to idiopathic myelofibrosis: a rare cause of 

bilateral optic disc swelling. Clin Exp Optom. 2015 May;98(3):286-9. doi: 10.1111/cxo.12241. Epub 2015 Jan 15. PMID: 25594570. 

47. Hönemann M, Scharfenberg E, Dietze N, Claus C, Jochmann C, Liebert UG. Rubella virus-associated uveitis at a tertiary care 

hospital in Germany between 2013 and 2019. BMC Ophthalmol. 2023 Nov 6;23(1):447. doi: 10.1186/s12886-023-03182-y. PMID: 

37932668; PMCID: PMC10629089.  

48. Moshirfar M, Villarreal A, Ronquillo Y. Fuchs Uveitis Syndrome. 2024 Feb 29. In: StatPearls [Internet]. Treasure Island (FL): 

StatPearls Publishing; 2026 Jan–. PMID: 32644574. 

49. Babu K, Adiga M, Govekar SR, Kumar BR, Murthy KR. Associations of Fuchs heterochromic iridocyclitis in a South Indian 

patient population. J Ophthalmic Inflamm Infect. 2013 Jan 15;3(1):14. doi: 10.1186/1869-5760-3-14. PMID: 23514352; PMCID: 

PMC3666929. 

50. Narazaki T, Shiratsuchi M, Tsuda M, Tsukamoto Y, Muta H, Masuda T, Kimura D, Takamatsu A, Nakanishi R, Oki E, Fujiwara 

M, Oda Y, Nakashima Y, Ogawa Y. Intestinal Behçet's Disease with Primary Myelofibrosis Involving Trisomy 8. Acta Haematol. 

2019;142(4):253-256. doi: 10.1159/000501019. Epub 2019 Jul 10. PMID: 31291615. 

51. Lin CY, Chien HJ. Acute exacerbation of ocular graft-versus-host disease and anterior uveitis after COVID-19 vaccination. BMC 

Ophthalmol. 2023 Aug 18;23(1):360. doi: 10.1186/s12886-023-03103-z. PMID: 37596535; PMCID: PMC10439537. 

52. Adilovic M, Kalabic M, Cabric A, Becirovic D. Treatment of Complications Due to Fuchs Heterochromic Iridocyclitis (FHI) - a 

Case Report. Acta Inform Med. 2022 Jun;30(2):129-132. doi: 10.5455/aim.2022.30.129-132. PMID: 35774838; PMCID: 

PMC9233476. 

53. Chen M, Zheng C, Zhang Y, He J, Shi Z. Chronic Inflammation in Primary Myelofibrosis: In-Depth Insights Into Pathogenesis 

and Promising Anti-Inflammatory Therapeutic Strategies. Mediators Inflamm. 2025 Nov 12;2025:9967975. doi: 

10.1155/mi/9967975. PMID: 41268532; PMCID: PMC12629696. 

54. Sun Y, Ji Y. A literature review on Fuchs uveitis syndrome: An update. Surv Ophthalmol. 2020 Mar-Apr;65(2):133-143. doi: 

10.1016/j.survophthal.2019.10.003. Epub 2019 Oct 14. PMID: 31622627.  

55. Yarimada S, Baris ME, Degirmenci C, Ates H, Yilmaz SG. Clinical features and treatment results of Fuchs uveitis syndrome. 

European Eye Research 2022;2(1):9-15. doi: 10.14744/eer.2022.02886.  

56. Özdamar Erol Y, Özdemir Yalçınsoy K, Özdal P. The outcomes of cataract surgery in eyes with Fuchs uveitis. J Ophthalmic 

Inflamm Infect. 2023 Feb 13;13(1):4. doi: 10.1186/s12348-022-00320-3. PMID: 36780022; PMCID: PMC9925659.  

57. Garmezy B, Schaefer JK, Mercer J, Talpaz M. A provider's guide to primary myelofibrosis: pathophysiology, diagnosis, and 

management. Blood Rev. 2021 Jan;45:100691. doi: 10.1016/j.blre.2020.100691. Epub 2020 Apr 7. PMID: 32354563. 

58. Vallée A, Lecarpentier Y. TGF-β in fibrosis by acting as a conductor for contractile properties of myofibroblasts. Cell Biosci. 2019 

Dec 9;9:98. doi: 10.1186/s13578-019-0362-3. PMID: 31827764; PMCID: PMC6902440. 

 

https://www.ovid.com/jnls/op-rs/abstract/10.1097/iop.0b013e3181aacfd9~massive-eyelid-thickening-in-pachydermoperiostosis-with?redirectionsource=fulltextview
https://pubmed.ncbi.nlm.nih.gov/19617796/
https://www.ovid.com/jnls/ijd/fulltext/10.4103/ijd.ijd_360_18~pachydermoperiostosis-associated-with-myelofibrosis-a-rare
file:///C:/Users/LENOVO/Downloads/Secchin%20P,%20Fernandes%20NC,%20Quintella%20DC,%20Silva%20JAR,%20Medrado%20J,%20Magalhães%20TC.%20Pachydermoperiostosis%20Associated%20with%20Myelofibrosis:%20A%20Rare%20Case%20Report.%20Indian%20J%20Dermatol.%202019%20Nov-Dec;64(6):501-503.%20doi:%2010.4103/ijd.IJD_360_18.%20PMID:%2031896854;%20PMCID:%20PMC6862377.
file:///C:/Users/LENOVO/Downloads/Secchin%20P,%20Fernandes%20NC,%20Quintella%20DC,%20Silva%20JAR,%20Medrado%20J,%20Magalhães%20TC.%20Pachydermoperiostosis%20Associated%20with%20Myelofibrosis:%20A%20Rare%20Case%20Report.%20Indian%20J%20Dermatol.%202019%20Nov-Dec;64(6):501-503.%20doi:%2010.4103/ijd.IJD_360_18.%20PMID:%2031896854;%20PMCID:%20PMC6862377.
https://www.jstage.jst.go.jp/article/internalmedicine1962/30/1/30_1_73/_article
https://pubmed.ncbi.nlm.nih.gov/1865580/
https://pubmed.ncbi.nlm.nih.gov/1865580/
https://pubmed.ncbi.nlm.nih.gov/9610040/
https://www.tandfonline.com/doi/full/10.1111/cxo.12241
https://pubmed.ncbi.nlm.nih.gov/25594570/
https://link.springer.com/article/10.1186/s12886-023-03182-y
https://pubmed.ncbi.nlm.nih.gov/37932668/
https://pubmed.ncbi.nlm.nih.gov/37932668/
https://pubmed.ncbi.nlm.nih.gov/32644574/
https://link.springer.com/article/10.1186/1869-5760-3-14
https://pubmed.ncbi.nlm.nih.gov/23514352/
https://pubmed.ncbi.nlm.nih.gov/23514352/
https://karger.com/aha/article-abstract/142/4/253/15288/Intestinal-Behcet-s-Disease-with-Primary?redirectedFrom=fulltext
https://pubmed.ncbi.nlm.nih.gov/31291615/
https://link.springer.com/article/10.1186/s12886-023-03103-z
https://pubmed.ncbi.nlm.nih.gov/37596535/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9233476/
https://pubmed.ncbi.nlm.nih.gov/35774838/
https://pubmed.ncbi.nlm.nih.gov/35774838/
https://onlinelibrary.wiley.com/doi/10.1155/mi/9967975
https://onlinelibrary.wiley.com/doi/10.1155/mi/9967975
https://pubmed.ncbi.nlm.nih.gov/41268532/
https://www.surveyophthalmol.com/article/S0039-6257(19)30282-6/abstract
https://www.surveyophthalmol.com/article/S0039-6257(19)30282-6/abstract
https://pubmed.ncbi.nlm.nih.gov/31622627/
https://europeaneyeresearch.com/jvi.aspx?un=EER-02886&volume=2&issue=1
https://link.springer.com/article/10.1186/s12348-022-00320-3
https://pubmed.ncbi.nlm.nih.gov/36780022/
https://www.sciencedirect.com/science/article/abs/pii/S0268960X20300412?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/32354563/
https://link.springer.com/article/10.1186/s13578-019-0362-3
https://pubmed.ncbi.nlm.nih.gov/31827764/

	ABSTRACT
	KEYWORDS
	INTRODUCTION
	CASE PRESENTATION 
	DISCUSSION
	CONCLUSIONS
	ETHICAL DECLARATIONS 
	Ethical approval
	Conflict of interests

	FUNDING
	ACKNOWLEDGMENTS
	REFERENCES

