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Purpose: To alert ophthalmologists to the recognition of cortical visual loss as the presenting feature in
patients with reversible posterior leukoencephalopathy syndrome (RPLES). Unique radiologic findings are
paramount to the diagnosis.

Design: Interventional case report.
Methods: A patient was seen with perioperative bilateral cerebral visual loss that was misinterpreted initially

as an irreversible ischemic event. Further detailed analysis of the radiologic findings and clinical history led to the
correct diagnosis.

Main Outcome Measures: Visual acuity and magnetic resonance imaging (MRI) of the brain.
Results: Recognition of the correct diagnosis of RPLES led to the institution of antihypertensive therapy and

recovery of normal vision.
Conclusions: The diagnosis of RPLES should be considered in all patients with acute cerebral visual loss,

especially in the setting of recent surgery, blood transfusion, chemotherapy, immunosuppressant use, hyper-
tension, eclampsia, or seizures. Prompt diagnosis requires close collaboration with a radiologist and an emergent
MRI study, which ideally should include diffusion-weighted imaging with calculation of an apparent diffusion
coefficient map. Differentiation from acute cerebral ischemia is important in order to avoid permanent visual loss
by prompt and vigorous treatment of exacerbating factors such as intermittent hypertension. Prompt diagnosis
will also help to avoid potentially dangerous invasive procedures such as thrombolytic therapy. Ophthalmology
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Reversible posterior leukoencephalopathy syndrome
(RPLES), also known as posterior reversible encephalopa-
thy syndrome and reversible posterior cerebral edema syn-
drome, is a clinical entity that includes the acute or subacute
onset of confusion, lethargy, and visual disturbances due to
vasogenic edema of the posterior cerebral white matter.
Reversible posterior leukoencephalopathy syndrome has
been described in various clinical settings, including severe
hypertension, chemotherapy, eclampsia, and seizures.1–12

Less commonly associated findings include a low hemato-
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crit, blood transfusion, sickle cell complications, acute renal
failure, and liver failure.13–21 Despite the variety of clinical
settings, the etiologic insult is thought to be severe hyper-
tension with dysregulation of the cerebral vasculature, al-
though there is evidence of endothelial damage preceding
the hypertensive episode.22 The reversible neurologic defi-
cits associated with RPLES are felt to result from acute
vasogenic edema, often with little, if any, permanent cellu-
lar damage.23,24 The diagnosis of RPLES is often made on
the basis of the clinical setting and neuroradiologic findings
consistent with vasogenic edema, as opposed to cytotoxic
edema, in the parieto-occipital region. These characteristic
parieto-occipital abnormalities are manifested by hypoin-
tensity on computed tomography (CT), and hyperintensity
on T2-weighted magnetic resonance imaging (MRI).

More recent advances in MRI technology highlight the
features of vasogenic edema and allow for a more accurate
radiologic diagnosis. Specifically, diffusion-weighted imag-
ing (DWI) shows parieto-occipital signal changes caused by
the entrapment of water in the edematous region.25–29 How-
ever, the DWI signal reflects both diffusion weighting and
some underlying T2 effects, such that a bright signal on

DWI could reflect either true ischemic injury or simply T2
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shine-through from vasogenic edema. Apparent diffusion
coefficient (ADC) maps (made from the diffusion data)
serve to remove the underlying T2 signal contribution and
highlight free unrestricted water. Therefore, the ADC maps
allow distinction between vasogenic edema and cytotoxic
edema due to brain infarction: ADC maps appear bright in
vasogenic edema but dark in cytotoxic edema and acute
stroke.25,30

As early as 1984, Monteiro et al described a case of
reversible cortical blindness related to hypertension.31 Their
patient showed hypointensities on CT scan. In 1996,
Hinchey et al coined the term reversible posterior leukoen-
cephalopathy syndrome.1,32 Although several cases of
RPLES have been reported in the neurology and neurora-
diology literature, exposure in the ophthalmologic literature
has been rather limited.

We describe a patient who developed RPLES in the
setting of intraoperative and postoperative hypertension and
postoperative anemia. The cause of the patient’s cerebral
blindness was not immediately apparent. Radiologic studies
were initially interpreted as consistent with cerebral isch-
emia. Reinterpretation, taking into consideration the find-
ings on DWI and ADC, led to the diagnosis of RPLES.
Because of this, strict blood pressure (BP) control was
instituted, and the patient recovered fully within 3 days,
consistent with the diagnosis of RPLES, as opposed to a
cerebral ischemic episode.

Case Report

A 42-year-old woman with a history of hypertension, peripheral
arterial occlusive disease, and failed aorto-bifemoral revascular-
ization surgery 6 months earlier was admitted to the vascular
surgery service with complaints of worsening claudication in both
legs, including claudication at rest. Her medications included
aspirin (81 mg daily) and tramadol (Ultram, Ortho-McNeil Phar-
maceutical, Inc., Raritan, NJ; 50 mg) for pain. She had an allergy
to clopidogrel (Plavix, Sanofi-Synthelabo Inc., New York, NY),
which caused extremity swelling and urticaria, and she had been
diagnosed previously with heparin-induced platelet antibodies, a
contraindication for the use of heparin products. She had a smok-
ing history of 37 packs a year. However, she did not have throm-
bocytopenia and was negative for lupus anticoagulant factor and
factor V Leiden. Her antithrombin III, protein S, and protein C
levels were normal. Magnetic resonance arteriography showed
clotting of her aorto-bifemoral graft, and a revision of the revas-
cularization graft was performed without complications. Intraop-
erative records indicate that the highest BP recorded was 180/90,
achieved at the midpoint and at the end of the surgery. Otherwise,
BP intraoperatively was maintained at 120 to 150/60 to 80.

Postoperatively, the patient was admitted to the intensive care
unit (ICU). She was treated with lepirudin and warfarin, and her
partial thromboplastin time and prothrombin time were followed.
Her BP medications were labetalol and furosemide as needed, and
her electrolyte levels, including that of magnesium, were followed
routinely and corrected when necessary. She was oriented to
person and place, but her ICU chart noted disorientation to time
throughout her ICU stay. Beginning on postoperative day 2, BPs
measured by an arterial line were 140 to 183/65 to 86, with one
instance of 196/82. She received a blood transfusion on postoper-
ative day 3 to correct a hematocrit of 21 (from a preoperative level

of 33). Throughout her ICU admission, regular neurologic exam-
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inations, including determining Glasgow coma scores, were con-
ducted, and the patient was neurologically intact except for mild to
moderate confusion, especially related to time. Glasgow coma
scores were normal or near normal; specifically, her Glasgow
coma eye scores were either 3 or 4, implying normal visual
function.* On postoperative day 7, the arterial line was removed,
and the patient was transferred to the regular inpatient unit. Her BP
that day was 151 to 186/75 to 85.

Upon transfer out of the ICU, the receiving nurse noted that the
patient was unable to see out of either eye. She continued to be
confused with respect to time, but was oriented to person and
place. An emergent ophthalmology consultation was requested.
Ophthalmic history was negative except for presbyopia. Bedside
examination revealed a well-nourished woman with significant
confusion and moderate lethargy. Visual acuity (VA) at near
without correction was light perception bilaterally in all quadrants.
Pupils were 6 mm in each eye and were reactive to light, with no
relative afferent pupillary defect. Intraocular pressures were 18 and
19 mmHg. Random conjugate searching eye movements were
present, but amplitude of movements was full in all directions.
Portable slit-lamp and dilated fundus examinations were unre-
markable. Disc borders were sharp, with a cup-to-disc ratio of 0.3.
A diagnosis of cerebral visual loss was made.

An emergent head CT scan revealed diffuse hypodensity in
the parieto-occipital area bilaterally, consistent with regional
edema (Fig 1). Magnetic resonance imaging/magnetic reso-
nance angiography studies of the head were obtained. Magnetic
resonance angiography showed patent vasculature, and MRI
showed diffuse hyperintensity of the parieto-occipital regions
bilaterally on T2-weighted images consistent with either isch-
emia or edema (Fig 1). A neurologic consultation was re-
quested. The original MRI included DWI, which revealed hy-
perintensity of the same regions (Fig 1). However, at first only
routine T2 images and DWI were reviewed, without ADC maps,
and the initial interpretation was of findings consistent with
acute cerebral ischemia. Reinterpretation later in the day, taking
into consideration the hyperintense signal on ADC maps, led to
the finding of vasogenic edema and the correct diagnosis of
RPLES. In view of this diagnosis, the neurologist recommended
maintaining systolic BP under 140 to 150 mmHg. Blood pres-
sure was maintained in the desired range, and the next day, VAs
at near were 20/400 and 20/200. One day later, the patient was
alert and oriented to person, place, and time. She was no longer
confused, and VA at near was 20/25 bilaterally. The patient
remained hospitalized for 2 more days until her prothrombin
time ratio (international normalized ratio) was 2.1. Lepirudin
was discontinued, and the patient was discharged. On follow-up
in 1 month after surgery, VA was noted as normal and stable,
and she had no neurologic complaints.

Discussion

Reversible posterior leukoencephalopathy syndrome is a
clinical entity that may be unfamiliar to many ophthalmol-
ogists. However, the ophthalmologist is often the first con-
sultant to evaluate patients with acute visual loss, and
should therefore be familiar with this diagnosis. The clinical
features that should alert the clinician to RPLES are the
combination of confusion and lethargy, in conjunction with

*Spontaneous eye opening, 4 points; opening to speech, 3; opening to pain, 2;

no opening, 1.
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a rather acute episode of visual loss, usually in the setting of
acute hypertension, seizures, or chemotherapy.1 Transplant
patients taking cyclosporine or FK-506 also seem to be at
particular risk for this syndrome. A mini-mental neurologic
examination can assist in determining the extent of confu-
sion and can aid in making the diagnosis of RPLES. Early
diagnosis of RPLES should lead to aggressive medical
control of exacerbating factors, such as hypertension, and
may prevent permanent neurologic damage. Ultimately, the
diagnosis is made by MRI, including DWI.27,28 The diag-
nosis is subsequently confirmed clinically by a benign out-
come, providing that the risk factors mentioned above are
controlled. A case report employing proton magnetic reso-
nance spectroscopy during and after the RPLES event re-
vealed significant metabolic derangement that resolved
completely after successful management.33

The pathophysiology and even the nomenclature of
RPLES (also known as posterior reversible encephalopathy
syndrome) have been somewhat controversial. Earlier stud-
ies suggested that cerebral vasospasm, caused primarily by
hypertension but exacerbated by other etiologic factors,
leads to cerebral ischemia with underlying cytotoxic edema.
As several authors have pointed out, the syndrome may not
be completely reversible, is not always limited to the pos-
terior regions, and may involve gray as well as white matter;

Figure 1. Computed tomography (CT) and magnetic resonance imaging (
occipital lesions with a white matter predominance seen on CT and T2-w
left more than right. Although the DWI might at first suggest cytotoxic
apparent diffusion coefficient (ADC) maps, which show a vasogenic patt
hence the call for other names. However, the reversible
nature of the clinical and radiologic findings casts doubt on
the role of cytotoxicity associated with this process. The
alternative and currently favored hypothesis holds that
RPLES is manifest as vasogenic rather than cytotoxic ede-
ma,28,34,35 although vasogenic and cytotoxic edema have
been reported to coexist in some cases (Fig 2).36 The pos-
terior circulation may be predisposed to RPLES because
perivascular sympathetic activity is reduced in the posterior
relative to the anterior cerebral region, leading to loss of
protective vasoconstriction and, therefore, breakthrough va-
sodilation in the face of hemodynamic challenge.35 This, in
turn, leads to an increase in local hydrostatic pressure,
resulting in extravasation of fluid into the surrounding brain
tissue. Therefore, vasogenic edema develops preferentially
in the posterior cerebral territories and appears hyperintense
on T2, diffusion, and ADC maps.37,38

Interestingly, in vasogenic edema associated with pre-
eclampsia/eclampsia,36 elevated levels of lactic dehydroge-
nase and abnormal erythrocyte morphology preceded the
development of radiologic and neurologic abnormalities.22

Schwartz et al speculated that endothelial cell damage may
participate in the dysregulation of the cerebral vasculature,
leading to vasogenic edema.

Performance of MRI with diffusion-weighted images is
central to the evaluation of patients with suspected RPLES

in reversible posterior leukoencephalopathy syndrome. CT, T2, Bilateral
d MRI. DWI, The diffusion-weighted image shows slight hyperintensity,

a due to infarction, this is due to T2 shine-through effects, confirmed by
f edema (see text).
MRI)
eighte
edem
and has helped advance our understanding of the pathophys-

e9



Ophthalmology Volume 112, Number 2, February 2005
iology. Diffusion-weighted imaging creates images based
on the molecular movement of water, and has been used to
document the abrupt slowdown of water movement in cy-
totoxic edema due to acute ischemic stroke. Ischemic stroke
has a pattern opposite the accentuated water motion seen
with vasogenic edema, the dominant pattern seen with
RPLES. However, DWI has signal contributions from both
underlying T2 weighting as well as diffusion weighting.
Therefore, hyperintensity on DWI can result from true dif-
fusion restriction or strong T2 effects—so-called T2 shine-
through. Fortunately, a simple postprocessing step—
namely, the construction of an ADC map—can remove the
T2 contribution and allow the reader to see pure diffusion
characteristics. As noted earlier, ADC maps allow distinc-
tion between vasogenic edema and cytotoxic edema due to
brain infarction: ADC maps appear bright in vasogenic
edema, but dark in cytotoxic edema and acute stroke.30 In
this case, as in others of RPLES, the ADC maps confirm a
predominantly vasogenic (and therefore reversible) pattern
of edema.

In the evaluation of cerebral blindness, diffusion-
weighted MRI is invaluable in differentiating RPLES from
an ischemic stroke. The important features of cranial imag-
ing studies in the context of RPLES include diffuse poste-
rior white-matter abnormalities manifested as hypointensity
on CT, hyperintensity on T2-weighted MRI, and hyperin-
tensity on both DWI and ADC maps.

The diagnosis of RPLES should be considered in all
patients with acute cerebral visual loss. This diagnosis is
especially relevant in patients with some degree of leth-
argy and confusion, often in the setting of recent surgery,
blood transfusion, chemotherapy, immunosuppressant

Figure 2. Acute occipital infarction. Left, T2-weighted images show hyper
show the typical marked hyperintensity (lightbulb sign) characteristic of a
maps confirms that this is restricted diffusion related to cytotoxic edema.
use, intermittent hypertension, or seizures. Prompt diag-
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nosis requires close collaboration with a radiologist and
an emergent MRI study, which ideally should include
diffusion-weighted images and ADC maps. Differentia-
tion from acute cerebral ischemia is important to avoid
permanent visual loss by prompt and vigorous treatment
of exacerbating factors such as intermittent hypertension.
Prompt diagnosis will also help to avoid potentially dan-
gerous invasive procedures such as thrombolytic therapy.

References

1. Hinchey J, Chaves C, Appignani B, et al. A reversible poste-
rior leukoencephalopathy syndrome. N Engl J Med 1996;334:
494–500.

2. Pavlakis SG, Frank Y, Kalina P, et al. Occipital-parietal
encephalopathy: a new name for an old syndrome. Pediatr
Neurol 1997;16:145–8.

3. Garg RK. Postpartum posterior leukoencephalopathy syn-
drome. J Assoc Physicians India 2003;51:211–3.

4. Do DV, Rismondo V, Nguyen QD. Reversible cortical
blindness in preeclampsia. Am J Ophthalmol 2002;134:
916 – 8.

5. Diamond SB, Rudolph SH, Lubicz SS, et al. Cerebral blind-
ness in association with cis-platinum chemotherapy for ad-
vanced carcinoma of the fallopian tube. Obstet Gynecol 1982;
59(suppl):84S–6S.

6. Devine SM, Newman NJ, Siegel JL, et al. Tacrolimus
(FK506)-induced cerebral blindness following bone marrow
transplantation. Bone Marrow Transplant 1996;18:569–72.

7. Honkaniemi J, Kahara V, Dastidar P, et al. Reversible poste-
rior leukoencephalopathy after combination chemotherapy.
Neuroradiology 2000;42:895–9.

sity along the right calcarine cortex. Top right, Diffusion-weighted images
infarction. Bottom right, Hypointensity on apparent diffusion coefficient
inten
cute
8. Marano E, Scuteri N, Vacca G, Orefice G. HELLP syndrome



Kahana et al � Posterior Leukoencephalopathy Presenting as Cortical Blindness
with reversible posterior leukoencephalopathy. Neurol Sci
2003;24:82–4.

9. Rubin AM, Kang H. Cerebral blindness and encephalopathy
with cyclosporin A toxicity. Neurology 1987;37:1072–6.

10. Russell MT, Nassif AS, Cacayorin ED, et al. Gemcitabine-
associated posterior reversible encephalopathy syndrome: MR
imaging and MR spectroscopy findings. Magn Reson Imaging
2001;19:129–32.

11. Shin RK, Stern JW, Janss AJ, et al. Reversible posterior
leukoencephalopathy during the treatment of acute lympho-
blastic leukemia. Neurology 2001;56:388–91.

12. Suminoe A, Matsuzaki A, Kira R, et al. Reversible posterior
leukoencephalopathy syndrome in children with cancers. J Pe-
diatr Hematol Oncol 2003;25:236–9.

13. Henderson JN, Noetzel MJ, McKinstry RC, et al. Reversible
posterior leukoencephalopathy syndrome and silent cerebral
infarcts are associated with severe acute chest syndrome in
children with sickle cell disease. Blood 2003;101:415–9.

14. Giner V, Fernandez C, Esteban MJ, et al. Reversible posterior
leukoencephalopathy secondary to indinavir-induced hyper-
tensive crisis: a case report. Am J Hypertens 2002;15:465–7.

15. Lanzino G, Cloft H, Hemstreet MK, et al. Reversible posterior
leukoencephalopathy following organ transplantation: de-
scription of two cases. Clin Neurol Neurosurg 1997;99:222–6.

16. Heo K, Park SA, Lee JY, et al. Post-transfusion posterior
leukoencephalopathy with cytotoxic and vasogenic edema
precipitated by vasospasm. Cerebrovasc Dis 2003;15:230–3.

17. Ikeda M, Ito S, Hataya H, et al. Reversible posterior leukoen-
cephalopathy in a patient with minimal-change nephrotic syn-
drome. Am J Kidney Dis 2001;37:E30.

18. Ito Y, Niwa H, Iida T, et al. Post-transfusion reversible pos-
terior leukoencephalopathy syndrome with cerebral vasocon-
striction. Neurology 1997;49:1174–5.

19. Kastrup O, Maschke M, Wanke I, Diener HC. Posterior re-
versible encephalopathy syndrome due to severe hypercalce-
mia. J Neurol 2002;249:1563–6.

20. Soylu A, Kavukcu S, Turkmen M, Akbas Y. Posterior leu-
koencephalopathy syndrome in poststreptococcal acute glo-
merulonephritis. Pediatr Nephrol 2001;16:601–3.

21. Sylvester SL, Diaz LA Jr, Port JD, Sterling TR. Reversible
posterior leukoencephalopathy in an HIV-infected patient with
thrombotic thrombocytopenic purpura. Scand J Infect Dis
2002;34:706–9.

22. Schwartz RB, Feske SK, Polak JF, et al. Preeclampsia-
eclampsia: clinical and neuroradiographic correlates and in-
sights into the pathogenesis of hypertensive encephalopathy.
Radiology 2000;217:371–6.

23. Lindsberg PJ, Siren AL, Hallenbeck JM. Microvascular per-
fusion during focal vasogenic brain edema: a scanning laser
fluorescence microscopy study. Microvasc Res 1997;53:92–

103.
24. Tajima Y, Isonishi K, Kashiwaba T, Tashiro K. Two similar
cases of encephalopathy, possibly a reversible posterior leu-
koencephalopathy syndrome: serial findings of magnetic res-
onance imaging, SPECT and angiography. Intern Med 1999;
38:54–8.

25. Lamy C, Oppenheim C, Meder JF, Mas JL. Neuroimaging in
posterior reversible encephalopathy syndrome. J Neuroimag-
ing 2004;14:89–96.

26. Engelter ST, Provenzale JM, Petrella JR. Assessment of va-
sogenic edema in eclampsia using diffusion imaging. Neuro-
radiology 2000;42:818–20.

27. Ay H, Buonanno FS, Schaefer PW, et al. Posterior leukoen-
cephalopathy without severe hypertension: utility of diffusion-
weighted MRI. Neurology 1998;51:1369–76.

28. Schwartz RB, Mulkern RV, Gudbjartsson H, Jolesz F. Diffu-
sion-weighted MR imaging in hypertensive encephalopathy:
clues to pathogenesis. AJNR Am J Neuroradiol 1998;19:859–
62.

29. Schaefer PW. Diffusion-weighted imaging as a problem-
solving tool in the evaluation of patients with acute stroke-
like syndromes. Top Magn Reson Imaging 2000;11:300 –9.

30. Gass A, Niendorf T, Hirsch JG. Acute and chronic changes of
the apparent diffusion coefficient in neurological disorders—
biophysical mechanisms and possible underlying histopathol-
ogy. J Neurol Sci 2001;186(suppl):S15–23.

31. Monteiro ML, Hoyt WF, Imes RK. Puerperal cerebral blind-
ness. Transient bilateral occipital involvement from presumed
cerebral venous thrombosis. Arch Neurol 1984;41:1300–1.

32. Pavlakis SG, Frank Y, Chusid R. Hypertensive encephalopa-
thy, reversible occipitoparietal encephalopathy, or reversible
posterior leukoencephalopathy: three names for an old syn-
drome. J Child Neurol 1999;14:277–81.

33. Eichler FS, Wang P, Wityk RJ, et al. Diffuse metabolic
abnormalities in reversible posterior leukoencephalopathy
syndrome. AJNR Am J Neuroradiol 2002;23:833–7.

34. Mukherjee P, McKinstry RC. Reversible posterior leukoen-
cephalopathy syndrome: evaluation with diffusion-tensor MR
imaging. Radiology 2001;219:756–65.

35. Port JD, Beauchamp NJ. Reversible intracerebral pathologic
entities mediated by vascular autoregulatory dysfunction. Ra-
diographics 1998;18:353–67.

36. Koch S, Rabinstein A, Falcone S, Forteza A. Diffusion-
weighted imaging shows cytotoxic and vasogenic edema in
eclampsia. AJNR Am J Neuroradiol 2001;22:1068–70.

37. Paulson OB, Strandgaard S, Edvinsson L. Cerebral autoregu-
lation. Cerebrovasc Brain Metab Rev 1990;2:161–92.

38. Morita Y, Hardebo JE, Bouskela E. Influence of cerebrovas-
cular sympathetic, parasympathetic, and sensory nerves on
autoregulation and spontaneous vasomotion. Acta Physiol

Scand 1995;154:121–30.

e11


	Cortical Blindness: Clinical and Radiologic Findings in Reversible Posterior Leukoencephalopathy Syndrome
	Case Report
	Discussion
	References


