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Purpose: To report a novel case of bilateral anterior and posterior scleritis in a patient with acute myelogenous
leukemia (AML).

Observations: A 69-year-old African American man was admitted to the hospital for relapse of AML. After
admission, but prior to induction of chemotherapy, the patient developed ocular redness and proptosis. The
diagnosis of bilateral anterior and posterior scleritis was made following an ophthalmic examination, infectious
and autoimmune lab work-up, and neuroimaging. The patient was administered immunosuppressive therapy,
clinically monitored, and initiated on chemotherapy for AML relapse. About one week later, the patient showed
clinical improvement and resolution of the scleritis and proptosis.

Conclusion: Scleritis may present during AML relapse, and it may be due to a paraneoplastic syndrome or a
reactive anti-leukemic inflammatory response. Clinicians should monitor patients with AML relapse for symp-
toms such as ocular redness, proptosis, pain, photophobia, and decreased vision, which may indicate develop-

ment of scleritis.

1. Introduction

Scleritis is a painful and potentially sight-threatening inflammation
of the sclera due to a variety of etiologies including autoimmune disease,
medications, prior surgery, infections, and malignancies. * Classifica-
tion of the extent of the inflammation is crucial, as posterior extension
can result in retinal detachment and optic disc edema.®> Although,
scleritis-like ocular inflammation has been reported in several malig-
nancies, including lymphoma and choroidal melanoma,®* to our
knowledge, there has been no report of anterior and posterior scleritis
developing in a patient during relapse of acute myelogenous leukemia
(AML).

2. Case report

A 69-year-old African American man was admitted for an acute
relapse of AML. There was no history of chronic lymphocytic leukemia
(CLL) or secondary malignancies. Ophthalmology was consulted two
days post admission for evaluation of bilateral ocular redness (Fig. 1).
His past medical history was significant for type 2 diabetes mellitus,

hypertension, and an autologous stem cell transplant in 2010. His past
ophthalmic history was notable for unilateral glaucoma secondary to
angle recession in the right eye (OD), diagnosed 17 years prior. The
patient reported no pain and no change in vision. On exam, best cor-
rected visual acuity was hand motion (HM) OD and 20/20 on the left
(0S). An afferent pupillary defect was noted OD. Visual fields were full
to confrontation OS and extra-ocular muscle movements were intact and
symmetrical. Bedside examination revealed bilateral proptosis with
diffuse, 3+ injection, non-blanching to phenylephrine 10% eyedrops.
Dilated fundus exam revealed a pale disc with a cup-to-disc ratio of 0.9
in OD and a normal optic nerve with a cup-to-disc ratio of 0.3 in OS. No
leukemic infiltrates or serous retinal detachments were noted. At the
time, our working diagnosis was bilateral, diffuse anterior scleritis
requiring further work-up to assess for posterior extension given the
bilateral proptosis.

A full laboratory work-up was undertaken, which showed a white
blood cell count (WBC) of 10.4 x 103/uL with 87% myeloblasts. Pe-
ripheral blood and urine cultures along with a chest X-ray were negative.
The remainder of the work-up was unremarkable, including Lyme titers,
RPR, FTA-abs, and QuantiFERON assay. Additionally, autoimmune
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Fig. 1. Color photo demonstrating the gross findings on the patient. (For
interpretation of the references to colour in this figure legend, the reader is
referred to the Web version of this article.)

testing was negative for HLA-B27 and ANCA. MRI revealed a left pos-
terior and a right anterior chronic subdural hematoma with thickening
of the dura and fluid within the Tenon capsule in OS (Fig. 2). This further
suggested the presence of posterior scleral inflammation. Subsequent B-
scan ultrasonography (B-scan) confirmed diffuse posterior scleral
thickening and a positive “T-sign” bilaterally (Fig. 3).

After discussion with the primary team, the patient underwent in-
duction of chemotherapy three days into his hospital admission with
concurrent administration of IV methylprednisolone 1g daily for 3 days.
His ocular exam showed clinical improvement and resolution of the
scleral injection and proptosis approximately one week after initiation of
chemotherapy. His vision remained stable at HM OD and 20/20 OS.

3. Discussion

This is the first reported case of bilateral, anterior and posterior
scleritis in the setting of AML. It is important to note that there was no
sign of retrobulbar mass on MRI or B-scan and no intraocular metastasis
on dilated fundus exam. Additionally, there was no evidence of an un-
derlying infectious etiology on serological work-up. As the clinical
presentation predated chemotherapeutic induction, medication-induced
scleritis can be excluded.

Scleritis has been reported in several malignancies, either as
masquerade or paraneoplastic syndrome. In the masquerade syndrome,
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Fig. 2. Transverse MRI of the brain demonstrating fluid within the left eye’s
Tenon capsule (arrow). Note the increased size of the potential space behind the
left globe.
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Fig. 3. B-scan ultrasonography of the right (A) and left (B) eyes. The T-sign is
present bilaterally. Note the presence of fluid near the equator of both globes. In
addition, there are significant hypoechoic spaces around both sclera. This
represents fluid in the Tenon capsule.

an infiltrative malignant process adjacent to the sclera is misdiagnosed
as scleritis.'''* On the start of immunosuppressive therapy, if a sus-
tained clinical response to treatment does not occur, this should prompt
a further work-up including potential biopsy.” Malignancies previously
associated with the development of a masquerade syndrome include
primary central nervous system (CNS) lymphoma,'® orbital lym-
phoma,'! mucosa-associated lymphoid tissue (MALT) lymphoma,'? pe-
ripheral T-cell lymphoma, ' metastatic bronchioloalveolar carcinoma,
and CLL," and AML.'°

Scleritis has also been reported to develop as a paraneoplastic syn-
drome, which differs from that of masquerade syndrome where tumor
cells directly infiltrate sclera.” Thakker and colleagues reported the first
case of paraneoplastic scleritis in a patient later diagnosed with Hodg-
kin’s Lymphoma.’ They postulated that the scleral inflammation could
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be due to cross-reaction of tumor-associated antigen antibodies with
scleral collagen as well as chemokine production by malignant cells.” It
is known that AML cells display tumor antigens.'”>'® Many have been
identified, including a mutant FMS-like tyrosine kinase 3, which leads to
an antileukemic immune response.'”'° Hence, this theory may explain
the pathophysiology of scleritis in our patient.

More recently, Kalogeropoulos and colleagues reported a case of
paraneoplastic scleritis in the setting of colon cancer.® Their 61-year-old
patient was initially diagnosed with unilateral posterior scleritis. An
extensive infectious and autoimmune work-up was unremarkable;
however, their patient was diagnosed with colon cancer six months later
during a routine preventative colonoscopy.

Finally, Soon and Chan reported a case of bilateral posterior scleritis
in a 70-year-old patient with a relapse of CLL.2® Although conjunctival
CLL is a known masquerader of scleritis,'® conjunctival biopsy demon-
strated no direct tumor infiltration on pathologic examination. Rather,
they postulated that relapse of CLL led to a reactive inflammatory im-
mune response resulting in scleritis.

Our understanding about the pathogenesis of scleritis is limited due
to its low incidence and contraindication of scleral biopsies, which
would exacerbate inflammation.”’ However, episcleral biopsies in pa-
tients with nodular non-necrotizing scleritis suggest that T-cells and
macrophages are the major infiltrators of episcleral tissue.>? In addi-
tion, proinflammatory cytokines such as IL-1f and TNF-a have been
found at increased concentrations in the serum and tear fluid of patients
with active scleritis.”"»?®?* It is unknown if these inflammatory cells and
cytokines are associated in paraneoplastic cases of scleritis. In addition,
there was one report by Larson and colleagues describing improvement
of scleritis in two patients with human T-cell lymphotropic virus type-1
associated Adult T-cell Leukemia after investigational treatment with
IL-2 receptor targeted therapies.”” However, it is unclear if the
improvement was secondary to treatment of the malignancy or treat-
ment of the inflammation. Larson and colleagues argued in favor of the
inflammation theory because ocular improvement occurred quickly and
both patients eventually experienced relapse of systemic disease.?”

Given the lack of leukemic infiltrates in our patient on imaging and
the rapid resolution following induction of chemotherapy and intrave-
nous corticosteroids, we believe that our patient’s scleritis was a para-
neoplastic manifestation of AML relapse and a consequence of the
subsequent systemic inflammatory response.

4. Conclusion

Scleritis may present during AML relapse as a paraneoplastic syn-
drome resulting from a systemic inflammatory response. In these cases,
clinicians should first rule out infectious and autoimmune causes, and
have a high level of suspicion to assess for both anterior and posterior
scleritis.
Patient consent

Case reports did not require local IRB approval at the time when the
patient presented for care in 2014. The subsequent closure of Hahne-
mann University Hospital resulted in discontinuation of the electronic
medical record and secured storage of all records, which precludes
current contact of the patient to obtain consent.
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