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Abstract
A 70-year-old man presented to the

emergency department with blood hypoten-
sion associated to a sudden paraplegia and
thermalgesic analgesia. He had an history of
colic and prostatic adenocarcinoma, hyper-
tension and non-dialyzed Chronic Kidney
Disease (CKD) related to an idiopathic
membranous glomerulonephritis type 1 dis-
covered 9 years ago. Magnetic resonance
imaging confirmed a diagnosis of Spinal
Cord Infarction (SCI). Few months later, he
presented a blurred vision due to central
Retinal Vein Occlusion (RVO), which was
improved by Anti-VEGF therapy. This is
the first reported case of a concomitance of
retinal vascular event and SCI highlights
the links between the central nervous sys-
tem and retinal vascularization despite sep-
arate involvement of the two events in the
arterial and venous systems. Additionally,
CKD worsened the risk of cardiovascular
incidents by induced oxidative stress,
thrombophilia, chronic inflammation, and
endothelial dysfunction. SCI occurrence
indicates severe vascular dysfunction and
elevates the risk of additional vascular dis-
orders.

Introduction
Spinal Cord Infarction (SCI), a rare dis-

ease that constricts the extensive anasto-
motic vascularization of the spinal cord, is
difficult to diagnose.1 The occlusion of the
anterior spinal artery, which vascularizes
the anterior two-thirds of the spinal cord, is
more frequent and manifests clinically as
paraplegia and deficits in spinothalamic
sensation, sparing the proprioceptive and
vibrational senses, and autonomous dys-
function.1

Retinal Vein Occlusion (RVO) is a vas-

cular disease caused by circulatory depres-
sion of the central or branch retinal vein.2
However, its pathological origin remains
unclear despite the identification of multi-
ple risk factors such as: hypertension, dia-
betes, sleep apnea syndrome, thrombophil-
ia, hyperhomocysteinemia, and glaucoma.3
Interestingly, several studies have reported
the association between RVO and cerebral
stroke; both conditions shared a same vas-
cular origins, have common
anatomical/physiological characteristics,
and risk factors.4,5 Furthermore, the mortal-
ity rate after stroke is high among patients
with a history of RVO.6

Chronic Kidney Disease (CKD) has
been identified as a risk factor for both RVO
and cerebral stroke.7 Furthermore, although
the presence of a retinopathy and relatively
large venous diameters have been associat-
ed with an increased risk of cardiovascular
disease and stroke in patients with CKD,8
the association between retinopathy/RVO
and SCI has not been reported.

This case study reports for the first time
an uncommon presentation of the sequential
occurrence of an SCI and central RVO in a
patient with decompensated CKD sec-
ondary to idiopathic membranous
nephropathy. Such an association under-
lines the importance of correction of risk
factors after SCI and highlights the necessi-
ty of an ophthalmological exam after all the
forms of stroke.

Case Report
A 69-year-old man presented to the

emergency department with lumbar pain
and acute bilateral motor weakness of the
legs started 12-hour ago associated to blood
hypotension. No history of a recent surgery
or traumatism was reported while the
patient had a 9-year history of chronic kid-
ney disease associated with idiopathic
membranous glomerulonephritis type 1
(predialysis) that was complicated by
hypertension. The patient also had also a
history of cancer; he underwent surgery (15
years ago) and local radiotherapy (14 years
ago) for colic adenocarcinoma and prostate
cancer, respectively. The former was in
complete remission and the latter was main-
tained in remission with hormonotherapy
(leuprorelin acetate).

Neurological exam, realized according
to the International Standards for
Neurological Classification of Spinal Cord
Injury (ISNCSCI),9 revealed an important
proximal motor deficit in the patient’s lower
limbs, which was graded at 1/5 for muscle
strength of the quadriceps, iliopsoas, glu-
teus medius, and gluteus maximus; it was

less severe in the distal muscles (grade 4/5).
Deep tendon reflex was absent and plantar
reflex was preserved in the right limb, and
the left limb showed extensor plantar
response. The sensory loss of limb was
selective along with a bilateral loss of ther-
malgesic sensation till the L5 level in the
right and L3 level in the left, with sparing of
proprioception. The motricity and sensitivi-
ty of the superior members were well-pre-
served. The patient had a diminished rectal
tonicity without anal dilation; however, no
abnormality of the bladder or bowel func-
tion were noted. The patient was not able to
walk.

The first Magnetic Resonance Imaging
(MRI), performed 18 hours after the onset
of symptoms, did not show any abnormali-
ties. However, T2-weighted sagittal and
axial images obtained 4 days later showed a
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hyperintensity in the form of an anterome-
dial spot at the T12-L1 level. No other
lesions, tumors, abscesses, or herniated ver-
tebral discs were observed (Figure 1).
Cerebrospinal fluid (CSF) examination
showed no abnormalities. Blood tests yield-
ed the following results: perturbation of
renal parameters (creatinine, 605 µmol/L;
urea, 34 mmol/L), mixed metabolic acidosis
(pH, 7.21), rhabdomyolysis parameters
(CPK, 22,000 IU/L), severe anemia,
(hemoglobin, 6.8 g/dl), protein S deficiency
(36%), prothrombin level >120%, and neg-
ative C-reactive protein. 

The diagnosis of non-traumatic sponta-
neous SCI was retained and an anti-platelet
treatment targeting platelet aggregation was
initiated. The anemia was corrected by two
rounds of red blood cell transfusion, fol-
lowed by darbepoetin alfa administration.
The hemodialysis was started at two ses-
sions per week. Hypertension was treated
with calcium channel blockers and diuret-
ics. The patient was provided a wheelchair
for rehabilitation before leaving the neurol-
ogy department after being hospitalized for
a month. At the Physical Medicine and
Rehabilitation department, motor kine-
sitherapy was started to strengthen the iliop-
soas, gluteus medius, gluteus maximus, and
hamstrings muscles. The twice-daily ses-
sions involved progressive efforts aimed to
facilitate the patient’s transition from bed to
wheelchair. Subsequently, efforts were
aimed to achieve a vertical posture, first,
with walker-assisted gait recovery, and
thereafter, with the use of parallel bars.
Finally, the muscles were reinforced by
staircase step-based workout. At the end of
rehabilitation (5 months later), muscle
strength of the right leg was graded at 4/5
for the iliopsoas, gluteus medius, and glu-
teus maximus muscles, and 3/5 for the
quadriceps; for the left leg, it was graded
4/5 for the gluteus medius and gluteus max-
imus muscles, and at 3/5 for the iliopsoas
and quadriceps. The patient was equipped
with a knee-ankle-foot orthosis to prevent
laxity of the legs during transition to verti-
cal gait. The patient could perform daily
activities autonomously using a walker. He
was able to climb and descend stairs with
the support of 2 grab bars and assistance
from another person. However, the use of a
wheelchair was maintained for external
activities and for long-distance locomotion.
For self-improvement and at-home
improvement, the ergotherapist recom-
mended the installation of technical aids,
such as an electric stairlift, to preserve
autonomy.

Unfortunately, during the rehabilitation,
the patient experienced blurred vision in the
right eye, 5 months after the SCI. His visual

acuity at presentation was 20/200. Slit lamp
examination findings were normal, but fun-
dus examination revealed multiple retinal
hemorrhages associated with venous tortu-
osity, cotton-wool spots, and optic nerve
edema. The presence of macular edema was
confirmed with Optical Coherence
Tomography (OCT) (Heidelberg
Engineering, Heidelberg, Germany). These
findings informed a diagnosis of central
RVO complicated by macular edema
(Figure 2). The patient was administered
intravitreal anti-vascular endothelial growth
factor (aflibercept 25 mg/mL) injections. 

The last follow-up, six months after the
onset of RVO and 11 months after SCI,

revealed no new neurological sign or sys-
temic symptoms. Muscle strength remained
at 4/5 for the iliopsoas, gluteus medius, and
gluteus maximus muscles, and at 3/5 for the
quadriceps of both legs; however, hypoes-
thesia and associated paresthesia persisted.
The patient could move autonomously with
a walker. MRI examination did not reveal
any new abnormalities in the spinal cord or
brain. Although fundus examination
showed partial regression of the central
RVO signs, OCT showed complete resorp-
tion of the macular edema. Moreover, the
patient’s renal function improved after
hemodialysis.  

                             Case Report

Figure 1. Magnetic resonance images acquired 4 days after the onset of paraplegia. T2-
weighted sagittal (A) and axial (B) images show hyperintensity at the T12-L1 level in the
form an anteromedial spot. No other spinal cord lesions were detected.

Figure 2. Fundus photography acquired at the onset of blurred vision (A) show signs of
central retinal venous occlusion, such as retinal hemorrhage, venous tortuosity, cotton-
wool spots, and optic nerve edema. Optical coherence tomography image shows a cystoid
macular edema associated with serous retinal detachment (B). Six months later, the signs
of central retinal venous occlusion show partial regression (C), with subtotal resorption
of the macular edema after four intravitreal injections of anti-vascular endothelial growth
factor drug (Aflibercept; D).
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Discussion and Conclusions
SCI, with an estimated prevalence of

1.2% among patients who have experienced
stroke, remains an elimination diagnosis.10

Indeed, even in patients with signs sugges-
tive of SCI—e.g., abrupt onset of bilateral
motor deficiency, dissociative anesthesia
with selective loss of thermalgesic sensitiv-
ity and involvement of the anterior artery—
the MRI results can appear normal in the
first few hours after the ischemic event, and
even across all follow-up visits in up to 45%
of SCI cases.11 In our case, the clinical pre-
sentation was typical of SCI, and T2-
weighted MR images obtained 4 days after
symptom onset confirmed the presumptive
diagnosis of SCI. However, the ischemic
site was situated in the lower level of the
spinal cord, which accounts for the limited
presentation of autonomic disorders. The
fulfillment of three major criteria of SCI as
proposed by Zalewski et al. (clinical pre-
sentation, MRI findings, and non-inflam-
matory CSF profile) supported the diagno-
sis of probable spontaneous SCI.12

Multiple etiologies can result in SCI
such as: atherosclerosis, systemic hypoten-
sion, infection, emboli, vasculitis, aortic
dissection, decompression sickness, and
iatrogenic causes during vascular or neuro-
logical surgery.13 Furthermore, previous
case studies have reported that patients with
thrombophilia, such as those with protein S
deficiency or prothrombin mutation, experi-
ence episodes of SCI.14,15 In our case,
beside a prolonged history of cancer treat-
ment, the patient presented systemic
hypotension at SCI onset, along with severe
anemia and a thrombophilic profile (protein
S, 36%; total protein, >120%), which by
extension may be indicative of severe CKD.
Indeed, CKD induces hypertension,
endothelial dysfunction, chronic inflamma-
tion, oxidative stress, anemia, nitric oxide
(NO) reduction, hyperhomocysteinemia,
and other systemic dysfunctions that pro-
mote atherogenesis and arteriosclerosis.7
The coagulation abnormalities might also
be due to CKD, which is generally accom-
panied by a thrombophilic state and protein
S deficiency.16 Hence, these multiple fac-
tors, in conjunction with cancer treatment-
induced atherosclerosis, which observed at
presentation and throughout his clinical his-
tory, yielded a favorable environment for
thrombosis.17

An additional vascular accident in the
retina that occurred only a few months after
the first SCI event exacerbated the patient’s
condition. The rates of stroke and all-cause
mortality increases with RVO, even if the
latter involves the venous retinal system.6

Moreover, venular widening observed in
RVO has been identified as a risk factor for
lacunar strokes, which are a consequence of
small vessel occlusion.18 Interestingly, a
large case series identified shared risk fac-
tors between RVO and stroke.3 RVO can
thus be considered as an indirect sign of
deteriorating vascular state, despite selec-
tive involvement of the veins. This may be
explained by the narrow physical connec-
tions between arteries and veins in the optic
nerve head and retina, wherein they share a
common adventitial sheath; hence, a thick-
walled, atherosclerotic central retinal artery
can compresses the thin-walled ventral
vein.3

On other hand, CKD exacerbates the
frequency and severity of risk factors for
cardiovascular diseases and increases the
incidence of RVO and strokes.19,20

However, after adjustment of the aforemen-
tioned systemic disorder-induced confound-
ing factors, several studies have reported
that CKD in itself is a risk factor for cardio-
vascular diseases.6 Admittedly, in our case,
the patient developed CKD after idiopathic
membranous glomerulonephritis type 1,
and previous case studies have reported the
occurrence of RVO after development of
membranous glomerulonephritis without
uremia.18 This association was attributed to
coagulation disorders and hypovolemia,
consequent of nephrotic syndrome.
Although our patient manifested hypoten-
sion with acute kidney dysfunction at the
onset of SCI, CKD was observed 9 years
ago, and moreover, he had severe uremia.
Thus, the underlying mechanism for RVO
development can be explained by a vascular
disorder induced by pre-existing uremia in
addition to hypovolemia and thrombophilia.

The most probable explanation for the
association of SCI and RVO, in this case, is
the presentation of several well-document-
ed risk factors for cardiovascular diseases,
such as blood hypertension, anemia, and
cardiotoxicity induced by cancer treatment.
The CKD facilitated a prothrombotic envi-
ronment, which was exacerbated by oxida-
tive stress, thrombophilia, chronic inflam-
mation, hyperhomocysteinemia, endothelial
dysfunction, and decreased synthesis of
vitamin D and NO. We surmise that all
these factors contributed to the develop-
ment of severe atherosclerosis, which
resulted in SCI due to thrombosis and
occlusion of the anterior spinal artery. This
SCI, despite anti-platelet treatment, resulted
in central RVO a few months later; the latter
incident was likely caused by the compres-
sion of the central retinal vein by a rigid
retinal artery. 

In conclusion, the present case illus-
trates that beyond being a rare, disabling

disease, SCI can also predict a high risk of
future cardiovascular events, such as ocular
vascular disease, especially in patients with
chronic kidney disease (CKD). This report
thus highlights that mitigation of associated
risk factors, including early management of
CKD, is required to prevent vascular com-
plications associated with stroke. Finally,
further studies are required to evaluate the
state of retinal vascularization in patients
with SCI, especially since retinal vascular-
ization abnormalities were noted in patients
suffering from stroke. Such assessment
would indicate a bad vascular state in
patients with spontaneous SCI.
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