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A 43-Year-Old Female
with Vision Loss in Both Eyes
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Introduction:

A 43-year-old female presented to The Retina Institute
for evaluation of painless vision loss in left eye of 2
weeks duration. She reported her vision had been blur-
ry in both eyes for a number of months, but especially
worsened in the left eye over the span of 2 weeks. The
patient denied past ocular trauma, conditions, or sur-
gery. The patient reported she was otherwise healthy.
She denied oral contraceptive use or use of any medica-
tions. She denied a family history of blindness, glauco-
ma, or age related macular degeneration. She drank
alcohol socially and denied smoking or illegal drug use.

Visual acuity measured 20/100 OD and 20/200 OS.
Vision did not improve with pinhole testing. There was
no relative afferent pupillary defect. Extraocular
motions were intact. Intraocular pressure (IOP) meas-
ured 16 OD and 13 OS by applanation tonometry. The
anterior segment exam was normal.

Dilated fundus examination revealed a cup to disc ratio
of 0.1 with sharp disc margins. The vitreous was clear.
Notable on examination were serous macular detach-
ments with significant dilation and tortuousity of the
venules (Figure 1). Intraretinal hemorrhages were seen
in the periphery bilaterally.

Time-domain OCT confirmed the presence of bilateral
serous macular detachments with associated cystoid
macular edema (CME) (Figure 2). Fluorescein
angiogram (FA) indicated delayed venous fransit, but
no leakage was noted in the area of subretinal fluid seen
on color photography (Figure 3). The blood pressure
reading in the office was 130/58 mmHg,.

Work Up:

The patient was referred for bilateral central retinal vein
occlusion (CRVO) by her general ophthalmologist
which would be unusual considering the patient’s age,
bilaterality of her presentation, and minimal leakage on

Figure 1 - Color Photograph of the right eye (A) and left eye (B)
showing dilated venules and serous macular detachment.




FA in the setting of CME and subretinal
fluid. The differential diagnosis for her pres-
entation included CRVO / Hypertensive
Retinopathy, diabetic retinopathy, ocular
ischemic syndrome, HIV retinopathy, central
serous chorioretinopathy, and retinopathy
secondary to blood dyscrasia.

Laboratory work up including Complete
Blood Count (CBC), Rapid Plasma Reagin
(RPR), Erythrocyte Sedimentation Rate
(ESR), Hemoglobin Alc level, lipid panel,
serum protein electrophoresis (SPEP), and
serum viscosity was obtained. Her laborato-
ry work up was notable for revealing macro-
cytic anemia (Hemoglobin 6, Mean
Corpuscular Volume 105), thrombocytope-
nia (platelets 30), increased serum viscosity
(9.1 centipoise (cP)), and a monoclonal M spike in the
gamma region (IgM Kappa monoclonal band). Bone
marrow biopsy performed by the Hematology /
Oncology service confirmed a clonal CD 45 positive
population of B cells. Skeletal survey was negative for
lytic bone lesions. She was diagnosed with
Waldenstrom Macroglobulinemia / Hyperviscosity
Syndrome Retinopathy, underwent plasmapheresis,
and started on chemotherapy after receiving a blood
transfusion.

The patient’s retinal findings were followed serially
with improvement in her vision and OCT appearance
paralleling the decline in the IgM and serum viscosity
level with treatment (Figure 4). Her initial VA of 20/400
OD and 20/100 OS associated with serum viscosity of
9.1 cP improved to a final VA of 20/40-2 OD and 20/200
OS with a serum viscosity of 2.1 cP at 49 months of fol-
low up. CME/SRF completely resolved at 6 months and
45 months for the right and left eyes respectively
(Figure 4 and 5). Vision in the
left eye was limited due to mac-
ular RPE/ellipsoid loss (Figure
5).

Discussion:

Waldenstrom
Macroglobulinemia (WM) is a
chronic  lymphoproliferative
condition characterized by a
clonal population of B lympho-
cytes in the bone marrow which
leads to an over production of
Immunoglobulin M (IgM).
There are 1,500 new cases of
WM per year in the United
States [1.

Figure 2 - Time-domain Ocular Coherence Tomography (TD-OCT) of the
left eye at the initial visit showing cystoid macular edema and subretinal fluid.

Symptoms from this indolent lymphoplasmacytic lym-
phoma occur from the elevated IgM levels as well as
plasmacytic infiltration of the bone marrow and other
organs. Elevated IgM may lead to a hyperviscosity syn-
drome in which neurovascular symptoms such as
headache, seizures, vertigo, ataxia, and even coma may
occur due to elevated blood/serum viscosity [12l. The
incidence of hyperviscosity syndrome in series of
patients with WM (17 to 90%) is higher as compared to
other paraproteinemias like Multiple Myeloma (2 to
6%) due to the larger IgM pentamer preferentially stay-
ing intravascularly [12l, Anemia and thrombocytopenia
are more common in these patients due to rouleaux for-
mation of the red blood cells (RBCs) leading to RBC
lysis as well as hypoproduction in the bone marrow.
Patient may complain of easy fatigability and experi-
ence mucous membrane bleeding.

Hyperviscosity syndrome may also lead to a
Hyperviscosity Syndrome Retinopathy (HVSR) that

Figure 3 - Fluorescein angiography of the right eye showing delayed venous transit. There
was a lack of dye leakage in the area of cystoid macular edema and subretinal fluid.




may mimic the
appearance of
CRVO. The clinical
appearance is char-
acterized by venous
dilation (which com-
pensates for
increased viscosity),
intraretinal hemor-
rhages (IRH), areas
of perfusion abnor-
mality, disc edema
(may or may not be
present), and subretinal fluid. The presence and severi-
ty of HVSR has been correlated to serum IgM levels as

well as serum or blood viscosity in patients with WM [3-
6,

In a prospective study with age-matched controls of 46
patients with WM, serum viscosity levels were meas-
ured to identify the incidence of HVSR in this popula-
tion as well as the threshold serum viscosity levels in
which findings of HSVR become apparent Bl In this
series, of all patients with WM, 52% of patients exhibit-
ed no HVSR findings (mean serum viscosity 2.5 + 0.7
cP), 39% exhibited dilated venules with peripheral IRH
(mean serum viscosity 3.1 + 0.7 cP, and 9% exhibited
central IRH with or without disc edema (mean serum
viscosity 5.6 £ 0.7 cP). In all, 48% of patients with WM in
their series exhibited findings of HVSR with more
severe findings associated with increased serum viscos-
ity Bl HVSR was asymptomatic until central involve-
ment occurred. In a follow-up study in that series of
patients, the mean threshold value of IgM level and
serum viscosity to identify the presence of HVSR find-
ings were 5442 mg/dL and 3.1 cP respectively 4], In 9
patients for which pre and post-treatment retinal grad-
ing was performed, all patients experienced reduction
in the IgM level, serum viscosity level, retinal venule
diameter, degree of vascular tortuosity, amount of reti-
nal hemorrhages, and disc edema (if initially present)
[41,

In terms of patients with the presence of cystoid macu-
lar edema and subretinal fluid, a series of 8 eyes from 4
patients with WM associated HVSR further character-
ized this finding [°l. In their series, none of the eyes with
CME or SRF experienced leakage during fluorescein
angiography. It is postulated that the presence of SRF
and CME in HVSR is due to a venous stasis choroidopa-
thy that leads to a breakdown of the blood-RPE barrier
and subsequent inability of the retinal pigment epithe-
lium to absorb this presumably high oncotic pressure
(from excess IgM) fluid accumulation [561. Few histolog-
ic reports documented immunoglobulins in the subreti-
nal space [l  Although no specific IgM

Figure 4 - Spectral-domain ocular coherence tomography (SD-OCT) of the
right eye with resolution of subretinal fluid and CME. Final visual acuity was
20/40-2 in the right eye.

level or serum viscosity
values were reported in
that series, successful
treatment of WM lead to
resolution of the
SRF/CME, but with poor-
er visual prognosis in
these patients 1. In a
series and review of the
literature of patients with
paraproteinemic macu-
lopathy, the study group
found that maculopathy
from hyperviscosity may present unilaterally as well as
SRF/CME accumulation may occur at a lower threshold
immunoglobulin level in diabetics (4115 mg/dL) as
compared to non-diabetic patients (7306 mg/dL, p=0.10)
(6], Importantly, there was a positive correlation

Figure 5 — Serial Spectral-domain ocular coherence tomography
(SD-OCT) of the left eye with associated serum viscosity level at
visit month 26, 31, 33, and 49 respectively. Subretinal fluid
(which was more prominent initially in the left eye) was slower to
resolve as compared to the right eye with treatment.




between the area of the macular detachment and serum
viscosity (p=0.017), and immunoglobulin level was
strongly positively correlated with serum viscosity
(p=0.007) f61,

Early recognition and treatment, as in our patient’s case,
is key to prevent irreversible vision loss. Although the
right eye regained vision, vision in the left eye was lim-
ited due to macular RPE/ellipsoid loss.

Conclusions:

Hyperviscosity Syndrome Retinopathy (HVSR) due to
paraproteinemias such as Waldenstrom
Macroglobulinemia may mimic the appearance of
Central Retinal Vein Occlusion (CRVO). Approximately
48% of patients with WM may present with varying
degrees of HVSR with central involvement (leading to
symptoms of visual loss) in 9% in one series. As the
serum viscosity and immunoglobulin level increases,
HVSR findings are more likely to be apparent first
peripherally then centrally. The threshold serum viscos-
ity level to detect HVSR findings is roughly 3.1 ¢P with
a lower immunoglobulin level threshold in diabetics as
compared to non-diabetics. Visual morbidity occurs
with central involvement with rare reports of central
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CME/SRF accumulation that characteristically does not
leak on fluorescein angiography. Treatment in the form
of plasmapheresis and chemotherapy that reduces
immunoglobulin levels (and serum viscosity) improves
the appearance of HVSR. Early recognition and treat-
ment are important to prevent visual morbidity.
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