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Iron deficiency anemia showing progressive
retinal, cochlear and cerebral thrombosis

o/ 7

Anémie z nedostatku zeleza vykazujici progresivni retinalni,
kochledmi a cerebralni trombdzu

Dear editor,

Iron deficiency anemia (IDA) can cause
various thrombotic conditions, such as ret-
inal vessel occlusion, cerebral thrombo-
sis, peripheral vascular thrombosis, hearing
loss and pulmonary embolism, and some
of these complications may be life-threat-
ening [1,2]. However, the exact pathogenic
mechanism of IDA-associated thrombosis
is unclear; it may be hypercoagulability re-
lated to iron deficiency [1,3]. The previously
reported cases of IDA-related throm-
botic complications showed non-progres-
sive course and affected single organ ves-
sels [1-4]. We report a case of a 70-year-old
woman with IDA-associated, progressive ret-
inal, cochlear and cerebral thrombosis. To
the best of our knowledge, no such case has
been described previously.

A 70-year-old woman presented with
sudden vertigo, hearing loss and gait distur-
bance for two days. One month earlier, she
had visited an ophthalmologic clinic due to
blurred vision and was diagnosed as central
retinal vessel occlusion (CRVO) with hem-
orrhagic leakage in both eyes. She denied
any history of diabetes, heart disease, stroke,
or cigarette smoking except for arterial hy-
pertension. Family history was negative for
neurological or hematological diseases. Her
blood pressure was 135/80 mm Hg, heart
rate 85/min, respiratory rate 19/min, and
body temperature 36 °C. Her physical ex-
amination was unremarkable except for
pale conjunctivae. On neurological exami-
nation, she showed finger-counting visual
acuity in both eyes, sensory neural hear-
ing loss (SNHL) in both ears, gait ataxia,
right sided dysmetria, and falling tendency.
Upon fundoscopic examination on admis-
sion, the optic nerve head appeared swol-
len and hyperemic with hemorrhages
in the right eye and scattered intrareti-
nal hemorrhages along the vessels in both

eyes (Fig. 1A). The pure tone audiometry
on admission revealed SNHL in both ears
(Fig. 1B).

Laboratory examinations revealed IDA
without reactive thrombocytosis: hemo-
globin 6.6 gm/dL; hematocrit 20%; mean
corpuscular volume (MCV) 794 fL; mean cor-
puscular hemoglobin concentration (MCHC)
26.0 pg; serum iron 19 ug/dL; total iron bind-
ing capacity 505 pg/dL; unsaturated iron
binding capacity 486 mg/dL; serum ferri-
tin 10.0 ng/mL; and platelets 385,000/pL.
A blood smear review showed hypochro-
mic microcytosis with Rouleaux formation.
No data indicated the presence of signifi-
cant inflammation, including white blood
cell count (6,900/mm?) and Creactive pro-
tein (0.10mg/dL). Other laboratory tests
were unremarkable, including fibrinogen
(503 mg/dL), D-dimer (511.67 ng/mL), pro-
thrombin time (PT 13.5 s), activated par-
tial thromboplastin time (@PTT 39 s), C3,
(4, lupus anticoagulant, anticardiolipin an-
tibody, anti-neutrophil cytoplasmic anti-
body, antinuclear antibody, antithrombin
lll, antiplatelet antibody, protein C activ-
ity, and protein S activity. We performed
endoscopic examinations for the stom-
ach and large intestine, which were nega-
tive for malignancy. The brain MRI showed
subtle increased hyperintensities in the
left pons and right cerebellar hemisphere
(Fig. 2).

During the admission period, her visual
blurring and hearing difficulties showed
progressive course. The follow-up fundo-
scopic examination (Fig. 1C) performed
after 7 days showed more severe optic disc
swelling and vascular tortuosity with dila-
tation, flame-shaped retinal hemorrhage
around the optic disc and macular edema.
Pure tone audiometry (Fig. 1D) performed
after 7 days showed aggravated SNHL
respectively.
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To prevent thrombosis progression, we
treated the patient with ferrous sulfate and
heparin, with the risk of hemorrhagic leak-
age of retinal vessels. After anticoagula-
tion, her visual, auditory and neurological
symptoms did not progress. A follow-up
complete blood count performed one
month later showed the anemia partially im-
proved: hemoglobin 8.8 gm/dL; hematocrit
32%; MCV 85 fL; MCHC 23.7 pg; and platelets
329,000/mm?* As the anemia improved, the
visual, auditory and neurological symptoms
of the patient gradually improved.

The diagnostic criteria of CRVO are throm-
botic occlusion of the central retinal vein
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Fig. 1. (A) The initial fundoscopic examination performed on admission showed bilateral hyperemic disk edema with a cotton-wool
spot along the inferior vascular arcade and scattered dot-blot hemorrhages temporal to the macula. (B) The PTA performed on ad-
mission showed sensory neural hearing loss in both ears. (C) Follow-up fundoscopic examination after seven days showed more se-
vere optic disc swelling and vascular tortuosity with dilatation, flame-shaped retinal hemorrhage around the optic disc and macular
edema. (D) The follow-up PTA after seven days showed aggravated sensory neural hearing loss in both ears.

PTA — pure tone audiogram

Obr. 1. (A) Vychozi fundoskopické vysetreni provedené pfi pfijmu ukazalo oboustranny hyperemicky edém optického disku s mékkym
exudatem typu ,cotton-wool spot” podél spodni cévni arkady a rozsev tec¢kovitych a skvrnitych hemoragii temporalné od makuly.

(B) PTA provedeny pfi pfijmu ukazal senzorineuralni ztratu sluchu v obou usich. (C) Nasledné fundoskopické vysetieni po 7 dnech uka-
zalo zavaznéjsi otok optického disku a tortuozitu cév s dilataci, plaménkovou hemoragii sitnice okolo optického disku a edém makuly.
(D) Nasledny PTA po 7 dnech ukdazal zhorseni senzorineurdlni ztraty sluchu v obou usich.

PTA — ténovy audiogram

at the level of, or posterior to, the lam-
ina cribrosa. The fundoscopic findings of
the present case are compatible with bi-
lateral CRVO. The possible mechanisms by
which IDA could cause thrombosis are reac-
tive thrombocytosis (e.g., increased plate-
let count and activity); hypoxia from ane-
mia leading to injury of endothelial cells in
the retino-choroidal circulation; and dys-
regulation of coagulation [5]. Among these
mechanisms, researchers regard reactive
thrombosis as a contributing factor and not
a main factor [3]. Thrombus formation re-
quires abnormal platelet activation and ag-
gregation to the endothelial surface rather
than an absolute platelet count [1,6,7]. The
present case and one-third of previously-re-
ported cases did not show increased platelet
counts [3,4]. Anemic hypoxia causes dimin-
ished autoregulatory dilatation of the ves-
sels, which leads to increased flow velocity,
especially in the arteries, potentially causing

platelets to come into more frequent con-
tact with the vessel's endothelial lining [1,3].
However, anemic hypoxia may also contrib-
ute directly, because it could predominantly
affect the area that the terminal arteries sup-
ply; most cases of IDA-associated thrombo-
sis occur in cerebral or retinal veins [1]. Ane-
mic hypercoagulability and hemodynamic
changes may be the main causes of IDA-
-associated thrombosis [1,6]. The normal PT,
aPTT, fibrinogen, and D-dimer levels in the
present case suggested that regulation of
the coagulation-fibrinolysis system was un-
impaired. Microcytosis in IDA reduces de-
formability and increases viscosity of red
blood cells [1,7]. These factors contribute to
reduced flow velocity and to red blood cell
stasis in the veins making platelets come
into more frequent contact with the vessel's
endothelial lining [6,7]. This stasis frequently
OCCurs in a negative-pressure environment,
such as retinochoroidal circulation [1,3]

The optimal treatment for patients with
IDA-associated progressive thrombosis with
retinal hemorrhage is unknown. Iron sup-
plementation is essential, but administra-
tion of anticoagulants is controversial, be-
cause the hemorrhagic leakage of retinal
vessels leads to blindness [7]. Chung SD et
al demonstrated the association between
SNHL and IDA [8]. Vascular events such as
thrombosis, embolus, reduced blood flow,
or vasospasms may lead to vascular com-
promise of the cochlea. These findings sug-
gest underlying IDA should be considered
in patients with SNHL and that more ag-
gressive management of patients with IDA
should be undertaken. Recent studies con-
firmed the safety of anticoagulant use, even
in patients with hemorrhagic parenchymal
lesions [9,10].

In the present case, the clinical course of
the thrombosis was progressive, and admin-
istration of the anticoagulant agent did not
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aggravate the retinal hemorrhage. We are
concerned about the possibility of gener-
alizing, but physicians still should consider
iron supplementation with an anticoagulant
for a patient with IDA-associated progressive
thrombosis with retinal hemorrhage.
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