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Abstract: Multiple myeloma is primarily diagnosed through extraocular findings; however, in
patients who have not yet received a diagnosis, hyperviscosity retinopathy and/or paraproteinemic
maculopathy may present as initial symptoms. In diabetic patients, the clinical diagnosis can become
even more complicated due to diabetic ocular findings. Two diabetic patients presented with retinal
hemorrhages and macular edema that did not respond to intravitreal anti-vascular endothelial
growth factors. The “silent macula” appearance was observed in both fundus fluorescein
angiography (FFA). After systemic investigation, these patients were diagnosed with multiple
myeloma. Paraproteinemic maculopathy can particularly mimic diabetic macular edema in diabetic
patients and should be considered in cases of atypical findings, particularly when serous retinal
detachments are present without apparent leakage on FFA.
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1. Introduction

Paraproteinemic maculopathy (PM) is characterized by serous retinal detachment (SRD) of
macula, and often develops as a result of an increase in a monoclonal antibody in the blood,
associated with immunoproliferative diseases [1]. SRD in PM can mimic central serous
chorioretinopathy, polypoidal choroidal vasculopathy, age related macular degeneration, Harada’s
disease, retinal macroaneurysm and retinal vein occlusion [2]. Hyperviscosity retinopathy may also
be observed in affected eyes of the paraproteinemic patients. In diabetics, this condition may lead to
the misdiagnosis of diabetic retinopathy (DR) and diabetic macular edema (DME) particularly
characterized by SRD based on optical coherence tomography (OCT) classification, resulting in
unnecessary intravitreal treatments [3,4]. In this study, two diabetic patients with maculopathy had
no answer to intravitreal anti-vascular endothelial growth factor (VEGF) treatment and diagnosed as
PM are reported.

2. Case Presentations
2.1. Case 1

A 52-year-old diabetic male patient applied to a clinic with complaints of visual impairment in
both eyes and was referred to our department with the diagnoses of DR and DME. He has been
followed up with a diagnosis of diabetes for 12 years and has no other known systemic disease. In
the ophthalmological examination, the best corrected visual acuity (BCVA) was 20/50 on the right eye
and 20/30 on the left one with Snellen charts, bilateral anterior segments were normal, and intraocular
pressure (IOP) measurements were within normal limits in both eyes (11/11 mHg). In dilated fundus
examination, widespread dot-blot and flame-shaped hemorrhages and microaneurysms were seen
in all quadrants of both retinas, consistent with DR and retinal laser spots were present (Figure 1).
Bilateral SRD and intraretinal fluid accumulation, more prominent on the left eye, were detected on
OCT (Figure 2). The patient was diagnosed with DR and DME, intravitreal bevacizumab injection
was recommended.
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Figure 1. Color fundus images of the patient at initial presentation. Extensive retinal hemorrhages and

microaneurysms with occasional laser spots are seen in both eyes.
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Figure 2. OCT images of the patient at the initial presentation. Significant subretinal fluid and intraretinal edema

particularly on the left eye, were seen.

In his examination after 3 intravitreal bevacizumab injections to both eyes, BCVA decreased to
20/100 in the right eye and to 20/60 in the left eye, and OCT images showed a decrease in intraretinal
fluid, but there was no regression in SRDs (Figure 3). Continuining panretinal photocoagulation was
scheduled due to the capillary ischemia in the fundus fluorecein angiography (FFA) (Figure 4).
However, since there was no apparent leakage in the macula on FFA, increased subretinal deposits
were noted on OCT (Figure 3), and the patient’s complaints of weakness and fatigue, an internal
medicine consultation was requested. Laboratory tests showed hemoglobulin 6.8 g/dl (normal
range:13.1-17.2 g/dl), albumin 23 g/l (normal range:35-52 g/dl), erythrocyte sedimentation rate 140
mm/h (normal value:< 15 mm/h), C-reactive protein 14.9 mg/l (normal value:<6 mg/l) and hemoglobin
Alc 8.1% (normal range:3.5- 5.7 %) in the blood, and there was +3 proteinuria in the urine.
Lymphadenopathy was detected in the left inguinal region. Abdominal computerized tomography
was interpreted by radiologist as “Lytic bone lesions in the left iliac wing and right acetebulum,
partial involvement in the L3 vertebra and near-total involvement in the L4 vertebra. Metastasis?
Multiple myeloma?”. The patient was diagnosed with multiple myeloma (MM) with protein
electrophoresis and hematologic examination. The patient was subsequently started on systemic
chemotherapy for MM and no additional injections were administered for macular edema. With the
beginning of treatment, the macular subretinal fluid gradually decreased and disappeared bilaterally.
At the 1st year follow-up, BCVA was 20/80 on the right eye and 20/100 on the left. OCT images of the
patient during follow-up can be seen in Figure 5.

Figure 3. OCT images of the right eye after three doses of intravitreal bevacizumab. Intraretinal edema has

resolved, but subretinal fluid persists and subretinal deposits are becoming more apparent.
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Figure 5. Macular OCT images of patient taken at 1st (a,b), 2nd (c,d), 3rd (e,f), 5th months (g,h) and 1st year (i,j)

after the initiation of systemic chemotherapy.

2.1. Case 2

A 68-year-old male patient was admitted with a complaint of vision loss in his left eye. The
patient had been using oral antidiabetic agents for 8 years due to diabetes and had no other known
systemic disease. On ophthalmologic examination, BCVA was 20/25 on the right eye with Snellen
charts and counting fingers at 50 cm on the left, the right eye was pseudophakic and there was a
mature cataract on the left. On dilated fundus examination, there were retinal hemorrhages and
cystoid macular edema on the right eye consistent with DR and DME, and the left fundus was very
flu due to cataract, but ultrasonographically the retina was attached and the vitreous was normal.
Left phacoemulsification surgery was initially recommended to the patient.

At the patient's first week follow-up after phacoemusification surgery, BCVA of the left eye did
not increase and intraretinal fluid and subretinal dense serous fluid accumulation were detected on
macular OCT (Figure 6). At that time, the patient's hemoglobulinAlc was 12.1 % (normal range: 3.5-
6.7 %), and hemoglobin level was 13.6 g/dl (normal range:12.6- 17.4 g/dl) and due to DME, the patient
is given bilateral monthly bevacizumab injections of 3 doses with a recommendation for diabetes
regulation. However, it was observed that the patient’s macular edema does not regress, on the
contrary, it increased (Figure 7). Subsequently, the patient was unable to attend the follow-ups for
approximately one year. Upon returning one year later, ophthalmological examination revealed a
BCVA of 20/200 in the right eye and finger counting at 2 meters in the left one. Bilateral pseudophakia
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with mild posterior subcapsular opacification in the left and no signs of rubeosis iridis was observed
on biomicroscopy. IOPs in both eyes were within normal limits (16/16 mmHg). Fundus examination
of the right eye revealed extensive retinal hemorrhages, hard exudates, microaneurysms, with
subretinal and intraretinal edema in the macula. The left eye could not be visualized, and its
ultrasonography was consistent with intravitreal hemorrhage. Upon inquiring about the systemic
condition of the patient, it was learned that approximately one month ago, he was diagnosed with
MM and chemotherapy had started. The patient was advised to remain in a sitting position and
continuation of the systemic treatment was recommended. At that time, the patients hemoglobin
level was 11.7 g/dL (normal range:13.2 - 16.6 g/dL), and hemoglobin Alc was 6.7% (normal range:3.5
- 5.7%).

Figure 6. Bilateral macular OCT images of the patient at the first week after left cataract surgery. While mild
macular edema continues on the right, numerous intraretinal cysts accompany dense subretinal serous fluid on
the left.

Figure 7. Macular OCT images of the patient after 3 monthly intravitreal bevacizumab injections. Subretinal

serous fluid accumulation is clearly visible in both maculas.

Partial clearance of the vitreous hemorrhage was observed two months later. Due to the presence
of extensive capillary ischemic areas on the FFA (Figure 8), panretinal laser treatment was initiated.
The patient’s BCVA was 20/200 in the right eye and finger counting at 1 meter in the left eye. OCT
showed that macular edema had regressed in the right, but exudates were still prominent, and the
ellipsoid zone was disrupted. The left eye was difficult to visualize, but the edema had regressed
(Figure 9). Approximately 8 months after the initiation of systemic treatment, the hemorrhages in the
right eye had partially regressed with panretinal laser. The vitreous hemorrhage in the left eye had
significantly regressed (Figure 10).

Figure 8. Color fundus imaging (a, b) and FFA (c, d) of both eyes at the second month following systemic
chemotherapy. Capillary dropouts can be observed in the right eye and visible areas of the left eye.
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Figure 9. OCT images of both eyes at the 2nd month following systemic chemotherapy. It can be observed that

the macular edema has regressed, but the ellipsoid zone is disrupted.

Figure 10. The fundus images of the patient at the 8th month following systemic treatment (a, b). On the left, a
fibrotic band attached to the retina in the superior arc is observed, similar to DR.

3. Discussion

Multiple myeloma is one of the severe monoclonal gammopathies with broad-spectrum, known
as plasma cell dyscrasias or plasma cell proliferative disorders, caused by pre-malignant or malignant
plasma cells that excessively secrete an abnormal monoclonal antibody (or part of an antibody) [5]. It
begins with proliferation of plasma cells in the bone marrow and gradually leads to end-organ
damage [6]. MM accounts for 1% of all cancers and ranks second among hematological malignancies,
with a rate of 10-17%, following lymphoma [7-9]. In recent years, the clinical significance of MM has
increased due to its rise in incidence [7]. Despite the development of treatment approaches over the
years and the improvement in 5-year survival rates, MM remains incurable [6]. Although fatigue and
bone pain are the most common symptoms of the patients, ocular findings have also been reported
in the early stages of the disease [4,10-18]. Ocular involvement can develop through the direct
deposition of immunoglobulin light chains in tissues (cornea, conjunctiva, ciliary pigment
epithelium, ciliary body, and subretinal pigment epithelium), retinal manifestations of hyperviscosity
syndrome, compression by extramedullary plasmacytomas, metastatic infiltration, or paraneoplastic
retinal degeneration [19].

Signs of hyperviscosity retinopathy includes retinal vein engorgement, vessel tortuosity,
scattered hemorrhages, microaneurysms, optic disc edema, and venous beading [20] and may mimic
DR. Both patient in this report were diabetic, and no significant increase in venous tortuosity or
engorgement was observed in their retinal vessels, with microaneurysms and retinal hemorrhages
being more prominent. The presence of intraretinal cysts accompanying the subretinal fluid initially
led us the diagnosis of DME. However, the absence of significant macular leakage on FFA and the
apprearance of 'silent macula’, along with the insufficient response to intravitreal anti-VEGF
treatment, raised suspicions of other possible maculopathies. Similarly, Jayadev and colleagues
previously reported a case of a diabetic patient who had refractory macular edema despite multiple
intravitreal anti-VEGF and steroid treatments. Upon systemic investigation, the patient was
diagnosed with MM [4]. It has been previously reported that subretinal exudation, which can be seen
in diabetic maculopathy, may increase the frequency of the rare PM promoting immunoglobulin
accumulation to the subretinal pigment epithelium and enhancing the osmotic gradient [21]. PM can
be unilateral and misdiagnosed as DME, adult vitelliform dystrophy, or central serous
chorioretinopathy. However, unlike these diseases, its treatment focuses on reducing serum
immunoglobulin levels, utilizing treatment methods such as plasmapheresis, chemotherapy and
systemic corticosteroids [1].
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4. Conclusions

OCT alone may not be sufficient to evaluate maculopathy in patients with diabetes mellitus. In
suspected cases, medical history should be thoroughly reviewed, and FFA should be performed.
Particularly in patients with treatment-resistant bilateral serous macular detachment accompanied
by a silent macula on FFA, paraproteinemic diseases such as blood dyscrasias, should also be
investigated.
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