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ARTICLE INFO ABSTRACT

Keywords: Purpose: To report a case of branch retinal artery occlusion (BRAO) followed by branch retinal vein occlusion
Calciphylaxis (BRVO) and paracentral acute middle maculopathy (PAMM) in a patient with confirmed calciphylaxis.
Hypercalcemia

Observations: A 52-year-old female with a history of BRAO in the right eye one-year prior presented with
decreased vision and a new inferotemporal scotoma. Computed tomography angiography of the head and neck
demonstrated vascular calcifications at the origin of both ophthalmic arteries, which were otherwise poorly
visualized. Ophthalmic examination demonstrated retinal whitening superiorly with intraretinal hemorrhages
inferiorly. Optical coherence tomography (OCT) demonstrated middle retinal hyperreflectivity and a mild epi-
retinal membrane. Fluorescein angiography (FFA) demonstrated delayed perfusion of superior retinal arcade. On
further questioning, patient was found to have a history of IgA nephropathy with end-stage renal disease, sec-
ondary hyperparathyroidism and calciphylaxis. Calciphylaxis is a systemic disease, characterized by high levels
of calcium and progressive calcification of the vascular medial layer leading to ischemia. Anterior ischemic optic
neuropathy (AION) and crystalline retinopathy have been reported as ocular manifestations of calciphylaxis,
however, there are very few reports on ophthalmic manifestations of calciphylaxis.

Conclusion and importance: Clinical manifestations of calciphylaxis are variable and a detailed clinical history is
important to suspect calciphylaxis. Calciphylaxis should be considered in the differential diagnosis of BRAO,
BRVO, PAMM or any ophthalmic vascular manifestation in patients with end-stage renal disease.

Branch retinal artery occlusion
Branch retinal vein occlusion and paracentral
acute middle maculopathy

months.” Calciphylaxis usually presents as severe painful skin lesions
due to poor healing and are frequently complicated with infection and

1. Introduction

Calciphylaxis is characterized by high levels of calcium deposition in
small blood vessels, skin, and other organs.' It most commonly occurs as
a result of secondary hyperparathyroidism associated with end-stage
renal disease (ESRD) and is known as calcific uremic arteriolopathy,
and less commonly, there can be calciphylaxis from non-uremic causes.”
In uremic calciphylaxis, end-stage renal disease eventually leads to
secondary hyperthyroidism causing abnormal calcium and phosphorus
metabolism. This abnormality, in conjunction with inflammation and a
hypercoagulable state, leads to vascular and extravascular calcification
throughout the body and eventually to ischemia.>°

The incidence of calciphylaxis has been estimated to be 3.49 per
1000 patient-years among patients with ESRD on hemodialysis, and the
prognosis is poor with mortality rates of 30% at 6 months and 50% at 12

ulcers.” Nonetheless, a variety of clinical presentations have been re-
ported, including rhabdomyolysis, intravascular calciphylaxis
mimicking endocarditis, temporal arteritis, pulmonary calcifications,
and inflammatory breast cancer.® Although considered rare, it has
devastating consequences and it continues to be an unrecognized
complication of ESRD.’

There are very few reports on the effect of calciphylaxis on the eye.
Up to our knowledge, crystalline retinopathy, retinal vasculopathy,
anterior ischemic optic neuropathy (AION) and ocular ischemic syn-
drome have been associated to calciphylaxis.”.'®'? Given that calci-
phylaxis is a systemic disease and is known to affect the eye vasculature,
there is concern that other arteries around the eye may also be affected.
We report a case of branch retinal artery occlusion (BRAO) followed by a
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branch retinal vein occlusion (BRVO) and paracentral acute middle
maculopathy (PAMM) in a patient with a history of IgA nephropathy
leading to end-stage renal disease and secondary hyperparathyroidism,
with consequent calciphylaxis.

2. Case report

A 52-year-old female with a history of BRAO in the right eye one-
year prior was evaluated in the emergency department for acute onset
of blurry vision in the right eye and new inferotemporal scotoma for 6
hours. Marked anisocoria was noted on initial examination, however, no
other focal neurological deficit was detected. Extended stroke code was
activated and ophthalmology was consulted. Computed tomography
angiography (CTA) of the head and neck did not show hemorrhage,
infarct, or any other acute findings. However, there was evidence of
advanced intracranial atherosclerosis with extensive internal carotid
artery calcifications and mild luminal irregularities. In particular, there
were vascular calcifications at the origin of the ophthalmic arteries,
which otherwise showed poor contrast opacification and flow-related
enhancement (Fig. 1). Ophthalmic evaluation demonstrated multiple
intraretinal hemorrhages along the inferior arcade with tortuous veins
concerning for BRVO. Stroke work up demonstrated hemoglobin Alc of
4.7%, total cholesterol 144 (Ref: <200 mg/dL), LDL 84 (Ref: <130mg/
dL), HDL 47 (Ref: >40 mg/dL) and transthoracic echocardiogram with
no severe aortic obstruction and normal left ventricle size with normal
systolic function. The patient was discharged on strict return pre-
cautions after 24 hours of observation and was instructed to continue on
Apixaban.

Her medical history was significant for IgA nephropathy diagnosed
thirteen years prior that led to ESRD and hemodialysis dependency.
After three years of diagnosed nephropathy, the patient was diagnosed
with hypercalcemia complicated by calcinosis cutis, tumoral calcinosis
causing severe shoulder pain with extensive periarticular calcifications,
and mitral and aortic valve stenosis requiring replacement of both
valves. Given borderline elevated parathyroid hormone (PTH) and sus-
pected secondary/tertiary hyperparathyroidism, a subtotal para-
thyroidectomy was performed. Nonetheless, a few weeks after the
parathyroidectomy was performed, the patient was readmitted to
vascular surgery with right toe dry chronic gangrene. A guillotine
amputation of right lower extremity was performed, and histopathologic
evaluation was highly concerning for calciphylaxis (Fig. 2). Interest-
ingly, despite successful removal of parathyroid glands and normal
levels of PTH, elevated calcium levels persisted. Complete
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hypercalcemia workup demonstrated increased parathyroid hormone
related peptide (PTHrp), negative myeloma studies and no vitamin D
toxicity. She was therefore diagnosed with severe calciphylaxis and
hypercalcemia of unknown origin. In the acute setting, she received
calcitonin and had ongoing treatment with phosphate binders, sodium
thiophosphate and low calcium dialysate. Given calciphylaxis and a
history of mitral and aortic valve repair, she was started on chronic
anticoagulation. Nonetheless, one year after the amputation, she suf-
fered pulseless electrical activity arrest during an infected catheter ex-
change, requiring urgent transcatheter aortic valve replacement for
critical aortic stenosis without any complications and has not required
any additional surgical interventions.

Two weeks after her exam in the emergency department, her best
corrected visual acuity (BCVA) decreased to 20/80 in the right eye
(baseline 20/20, 6 months prior) and remained 20/20 in the left eye.
The intraocular pressure was 17 mmHg and 13 mmHg in the right and
left eye, respectively. Slit lamp examination of the anterior segment was
unremarkable. Fundus examination demonstrated a cup-to-disc ratio of
0.1 bilaterally and optic disc drusen bilaterally. Optic nerve drusen,
macular epiretinal membrane with superior retinal whitening, and pe-
ripheral dot hemorrhages were present in the right eye. (Fig. 3A).
Fluorescein angiography (FFA) showed delayed perfusion of superior
retinal arcade artery at 1 min but no emboli or neovascularization.
(Fig. 3B and C). Interestingly, optical coherence tomography (OCT)
imaging of the right eye showed middle retinal hyperreflectivity sug-
gestive of PAMM and a mild epiretinal membrane with no subretinal
fluid or cystoid macular edema (Fig. 4). Of note, OCT from previous
BRAO episode had no hyperreflectivity. The only abnormality seen in
the fellow eye was the optic disc drusen. A diagnosis of BRVO with
PAMM and a history of BRAO of the right eye was made and a dose of
0.5mg of Ranibizumab, an anti-vascular endothelial growth factor (anti-
VEGF), was administered in the right eye.

3. Discussion

Combined BRVO and BRAO is not common and usually occurs in the
presence of systemic diseases, including diabetes, dyslipidemia, sys-
temic lupus, and hyperhomocysteinemia.'® In this case of retinal artery
and vein occlusion, the clinical presentation was consistent with sys-
temic disease pathogenesis associated with calciphylaxis. The micro-
angiopathy and vascular occlusion seen in calciphylaxis are due to
progressive calcification of the media of blood vessels as well as fibrosis
underneath the intima.” Although, the exact mechanism by which this

V‘

Fig. 1. Noncontrast (A) and contrast-enhanced angiographic (B) computed tomography (CT) images of the head show vascular calcifications at the origin of the
ophthalmic arteries (red arrows). Additional contrast-enhanced CT angiographic image (C) obtained more inferiorly demonstrates poor flow-related enhancement
within the proximal ophthalmic arteries (green arrows). (For interpretation of the references to colour in this figure legend, the reader is referred to the Web version

of this article.)
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Fig. 2. Histopathologic sections of right below
knee amputation specimen demonstrates (A) Ad-
ipose tissue from the foci of calcium deposition
and fibrosis (arrows). (Hematoxylin-eosin; Orig-
inal magnification X20) (B) Calcium deposition
(asterisk) and hemosiderin-laden macrophages
(arrow), indicating prior bleeding into the soft
tissue. (Hematoxylin-eosin; Original magnifica-
tion X100) (C) Foreign body giant cell reaction
(arrow heads) to calcium deposition (arrows).
(Hematoxylin-eosin; ~ Original = magnification
X100) (D) Foreign body giant cell reaction (black
arrow), oxalate deposition (red arrows), and cal-
cium deposition (arrowhead). (Hematoxylin-
eosin; Original magnification X200). (For inter-
pretation of the references to colour in this figure
legend, the reader is referred to the Web version
of this article.)

%

Fig. 3. (A) Fundus photograph of the right eye
demonstrating disc drusen, dot hemorrhages infe-
riorly in the periphery, with no neovascularization
and inner retinal whitening throughout the superior
macula. (B) Fundus photograph of left eye demon-
strating disc drusen and temporal chorioretinal scar
without vessel abnormalities. (C) Fluorescein angi-
ography at 25 seconds and 57 seconds (D) demon-
strating delayed perfusion of superior retinal arcade
artery to 1 minute with no disc edema, emboli or
neovascularization.
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Fig. 4. Near-infrared reflectance image (A) and optical coherence tomography (OCT) (B) of the right eye one year prior when BRAO was diagnosed. Near-infrared
reflectance image (C) and OCT (D) at presentation of BRVO demonstrating a band-like hyperreflectivity at the level of the inner nuclear layer (INL) with thickening

(asterisk) and mild epiretinal membrane with no subretinal fluid.

happens remains unknown, it is believed to result from an upregulation
of osteogenesis and downregulation of vascular calcification inhibi-
tion.'? In patients with ESRD, deposition of crystalline hydroxyapatite (a
calcium-phosphate precipitate) is caused by upregulation of bone
morphogenetic proteins, while downregulating vascular calcification
inhibitors.'* The resulting calcification of the vessel media leads to
obstruction or severe decrease in blood flow.*

Small arterioles in the subcutaneous fat and dermis are also known to
be the target for calciphylaxis. In a case of calciphylaxis-related cases of
AION, ischemia due to obstruction or severely reduced blood flow
involving the short posterior ciliary arteries led to the vision loss.'® In
crystalline retinopathy and vasculopathy, it is thought that the visual
loss was a result of thrombogenic microangiopathy secondary to crys-
talline deposition within the retinal vasculature.'! We believe the BRAO
could have been secondary to calcium deposition in the medial wall of
the artery, a calcific embolus, an embolic event due to severe aortic
stenosis, or a combination of all of the above. On the other hand,
considering BRVO usually occurs at arteriovenous crossing, where
thickening of the arterial wall can compress the vein, it is possible that
the calcium deposition within the artery predisposes for BRVO by me-
chanical compression of the vein. Evidence of vascular calcification of
ophthalmic arteries bilaterally on CT supports the theory of vascular
calcification seen in this patient.

Histology is the gold standard for diagnosis. The hallmarks of cal-
ciphylaxis include luminal narrowing secondary to medial calcification.
Giant cells may be present as a result of foreign body reaction, however,
there is a lack of true granulomatous inflammation.'® Chehade et al.
reported a case of AION and calciphylaxis and the histopathology of a
temporal artery biopsy demonstrated a small muscular artery with
circumferential calcification and luminal narrowing without granulo-
matous inflammation, consistent with calciphylaxis.'® In our case, his-
topathologic analysis after the below knee amputation demonstrated
ulceration, necrosis, giant cell formation calcium and calcium oxalate
deposition which are all compatible with calciphylaxis in this clinical
context, although, calcification within the walls of the arteries was not
definitively identified. Disc drusen in our patient is further evidence of

calcification in the eye. Although, there is no clear association between
calciphylaxis and disc drusen, its presence correlates with the tendency
to calcify seen in this disease process and disc drusen have been asso-
ciated with retinal vascular abnormalities and retinal vein
occlusion. '®20

Treatment for calciphylaxis is multimodal including wound man-
agement, pain control and nutrition.” Intravenous sodium thiosulfate is
widely used as it is a reducing agent capable of forming soluble com-
plexes with calcium and phosphorus, however, there are no prospective
studies on this medication.'” The most common ophthalmologic
complication of calciphylaxis is known to be AION and in the majority of
cases this presents with a pale, swollen disc with evidence of choroidal
and retinal ischemia on fundus FFA and elevated erythrocyte sedimen-
tation rate (ESR), in cases of renal disease, which could mimic giant cell
arteritis.'’ Nonetheless, the spectrum of calciphylaxis is broad and
crystalline retinopathy, ocular ischemic syndrome and retinal arterial or
venous occlusion should all raise concern for this rare entity.'? Given the
limited information of the effects of calciphylaxis in the eye and the
devastating ocular complications, calciphylaxis should be in the differ-
ential diagnosis of any ophthalmic vascular complication in patients
with ESRD. Further studies are warranted to establish the effect of cal-
ciphylaxis in the eye and to uncover possible treatments to preserve
vision.

4. Conclusion

Calciphylaxis is a rare disease characterized by high levels of calcium
deposition in blood vessels, skin, and other organs as result of secondary
hyperparathyroidism associated with ESRD."" Progressive calcification
of the media of blood vessels leads to vascular occlusion and decreased
blood flow.* Clinical manifestations are variable and there are only a
few cases of ophthalmic involvement with AION as the most common
ocular manifestation. '’ A detailed clinical history is important to suspect
calciphylaxis and should be considered in the differential diagnosis of
vascular occlusions in patients with ESRD.
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