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ABSTRACT

Reversible posterior leukoencephalopathy syn-
drome is a clinical and radiological syndrome com-
monly associated with hypertensive encephalopathy,
eclampsia or immunosuppressive agents. In renal
transplant recipients it is usually described in patients
on calcineurin inhibitor. A 64 year-old renal transplant
recipient with slow graft function presented with
seizures, renal insufficiency and hypomagnesaemia
nine days after transplantation. Immunosuppression
consisted of mycophenolate mofetil and steroids
following an induction treatment with thymoglobulin.
Magnetic resonance imaging showed bilateral sym-
metrical areas of increased attenuation involving the
white matter of parietal, occipital and frontal lobes.
With blood pressure control, serum magnesium cor-
rection, improvement in graft function and phenytoin,
no further seizures were noted. Serial imaging dem-
onstrated improvement and eventual resolution of
abnormalities. We report this unusual case of revers-
ible posterior leukoencephalopathy syndrome in a
renal transplant recipient in the absence of calcineu-
rin inhibitor treatment. Early recognition of this
condition and correction of its risk factors seem
paramount for its reversibility.
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INTRODUCTION

Reversible posterior leukoencephalopathy syn-
drome (RPLS) is a clinical and radiological syn-
drome characterised by headaches, altered men-
tal function, visual disturbances and seizures. It
is associated with symmetrical white matter
oedema predominantly located in the posterior
cerebral hemispheres®. It appears to be related
to cerebral autoregulation and endothelial dys-
function disorder, with neuroradiology findings
suggestive of vasogenic oedema®5. Its incidence
is not well documented, but it is most commonly
associated with malignant hypertension with
encephalopathy, eclampsia, and treatment with
immunosuppressant drugs, particularly calcineurin
inhibitor (CNI), which are thought to impair
endothelial function®3.

Volume overload, elevated blood pressure, elec-
trolyte disturbances especially hypomagnesaemia,
and impaired kidney function have been recognised
as both risk factors and prognostic indicators for
RPLS. RPLS is usually reversible within weeks if
early and effective treatment is initiated, and the risk
of recurrence is low. In renal transplant recipients
RPLS has been previously described in association
with CNI, including both ciclosporin and tacrolimus,
generally resolving with drug suspension or a reduced
dosage’14,
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In this report, we discuss an unusual case of a renal
transplant patient who developed RPLS shortly after
transplantation in the absence of CNI treatment.

CASE REPORT

A 64 year-old female presented via ambulance to
the emergency department with two witnessed gen-
eralised tonic-clonic seizures at home.

She had a history of end stage renal disease sec-
ondary to analgesic nephropathy and hypertension.
Prior to transplant she had been treated with perito-
neal dialysis for three years and her hypertension was
well controlled. She underwent a deceased donor renal
transplant without complication. Her initial immuno-
suppression regimen included an induction with thy-
moglobulin (1.5mg/kg/day iv for 4 consecutive days),
mycophenolate mofetil (MMF) (10oomg po bid) and
methylprednisolone taper. Her initial post-operative
course was notable for slow graft function, which was
thought to be associated with prolonged cold ischae-
mic time (15 hours and 30 minutes). Her serum crea-
tinine decreased from 8.6 mg/dl to 6.6 mg/dl on day
5 and 6.1 mg/dl on day 7 post-transplant. Urine output
was adequate and the patient did not require dialysis.
Her blood pressure was labile, though generally above
normal, with a peak systolic blood pressure of 186
mmHg. She was discharged on day 7 post-transplant
on MMF (1000 mg po bid), prednisone (20 mg po qd),
valganciclovir (450 mg po qod), sulfamethoxazole/
trimethoprim (80/400 mg po qod), metoprolol (50 mg
po bid), simvastatin (20 mg po qd) and esomeprazole
(20 mg po qd).

Two days after discharge, on post-operative day 9,
she presented to the emergency department with
generalised tonic-clonic seizures. Her history confirmed
no recent headache, nausea, visual disturbance, focal

neurologic deficit or behavioural alterations. She had
no prior history of seizure or neurologic condition and
no new predisposing factors for seizure were identi-
fied. Her blood pressure on admission was 180/69mmHg
and her husband confirmed most recent poor adher-
ence to her antihypertensive therapy.

On initial examination, her airway was protected,
ventilation and oxygenation were stable, she was
lethargic and non-verbal, and she appeared stuper-
ous. Cranial nerves 3-12 were intact, reflexes were
preserved symmetrically and sensation to painful
stimuli appeared bilateral. There was spontaneous
movement of all four limbs. Fundoscopy did not
demonstrate any papilloedema. (See Table | for
initial and subsequent laboratory results).

The patient underwent head computed tomogra-
phy (CT), which revealed a hypodense lesion in the
left frontoparietal posterior region at the high con-
vexity, as well as bilateral hypodensities in the
posterior occipital lobes and near the midline, and
a rounded hypodensity in the right basal ganglia
that could represent an old lacunar infarction. Head
magnetic resonance imaging performed on the same
day revealed bilateral symmetric areas of abnormal
T2 prolongation, predominantly involving the sub-
cortical white matter of the posterior aspects of the
parietal and, to a lesser extent, occipital and frontal
lobes (Fig. 1). She was admitted to the hospital for
further evaluation and management.

The initial focus of her management consisted of
strict blood pressure control and treatment of her
low serum magnesium levels. A neurology opinion
was obtained, and it was felt that her current immu-
nosuppressive regimen also might have contributed
to RPLS. The MMF was accordingly stopped and she
was started on azathioprine (75 mg po qd) and
ciclosporin (300 mg po) in addition to phenytoin
(200 mg po bid) for seizure prophylaxis. She slowly

Table |

Laboratory results pre and post-transplantation (PT)

| | Pre-transplantation | Day 1 PT | Day 3 PT Day 5 PT | Day7PT | Day9PT | Day11PT | Day 13 PT
BUN (mg/dl) 59 51 69 95 111 85 70 | 62
Creatinine (mg/dl) 8.6 7 6.7 6.6 6.1 4.1 3 | 2.8
Na* (mmol/l) 137 142 133 134 140 138 135 | 130
Mg** (mmol/l) 1.6 1.8 1.9 17 1.7 | 1.7
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Figure 1
Bilaterally symmetric areas of abnormal T2 prolongation predominantly involving the subcortical white matter of the posterior aspects of the parietal
and, to a lesser extent, occipital and frontal lobes, suggestive of Reversible Posterior Leukoencephalopathy.

improved over the next ten days, with no further
seizure activity noted. Laboratory results over this
period of time are presented in Table I. A repeat
head-CT revealed complete resolution of the previ-
ously identified hypodense regions. She was eventu-
ally discharged to a rehabilitation facility on a regi-
men which included prednisone (20mg po qd),
azathioprine (75 mg po qd), ciclosporin (300 mg po
bid — trough whole blood level of 160 pg/L), pheny-
toin (200 mg po bid — blood level of 10.5 pg/mL),
felodipine (10 mg po qd), labetalol (400 mg po bid),
valganciclovir (450 mg po god) and sulfamethox-
azole/trimethoprim (8o/400 mg po qgod). Her kidney
transplant function had improved significantly.

DISCUSSION

RPLS in renal transplant recipients is usually
associated with the use of CNI (both ciclosporin and

tacrolimus)®7-%4, Cellular injury appears to be the
mechanism of action of CNI neurotoxicity through
mitochondrial dysfunction®®. This is to our knowl-
edge the first reported case in which RPLS is
described in a renal transplant patient without CNI
maintenance immunosuppression.

Although RPLS usually has a subacute onset with
other neurologic disturbances in addition to seizure,
generalised tonic-clonic seizures may be the only
manifestation of the syndrome, with multiple sei-
zures more common than single events®.

The neuroradiologic abnormalities identified in
this patient have been similarly identified in previ-
ous reports, with vasogenic oedema involving the
white matter in the posterior cerebral hemisphe-
res2. Although the involvement of the parieto-
occipital lobes is the characteristic radiologic finding,
potentially associated with a greater sympathetic
innervation of the anterior circulation protecting
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anterior regions from sudden increases in blood
pressure, other areas, such as the frontal lobe, can
be affected®16,

Elevation of blood pressure is an important risk
factor for RPLS. It is postulated that sudden
increases in blood pressure may exceed the auto-
regulatory capability of the brain vasculature®s
related to an impaired endothelial dysfunction.
RPLS is seen in patients with isolated hyperten-
sive encephalopathy, and a key feature is that
when the blood pressure is controlled, there is
usually a rapid resolution of clinical and imaging
abnormalities?.

The association of RPLS with CNI is well docu-
mented, both in patients receiving ciclosporin or
tacrolimus®7-14, While our patient was not on CNI,
she did have several risk factors, including hyperten-
sion, hypomagnesaemia and underlying renal insuf-
ficiency. Treatment of her elevated blood pressure,
correction of her serum magnesium and improve-
ment in her kidney transplant function were major
determinants in both the clinical and radiological
resolution of the RPLS.

The presented patient had RPLS while on MMF
with both clinical and radiological improvement after
switching to azathioprine and ciclosporin. It is well
known that MMF has important effects on the
endothelium, which includes inhibition of endothelin-1
formation, reduced expression of adhesion mole-
cules, enhanced prostaglandin |, release and
reduced nitric oxide formation!”. MMF may play a
role in the endothelial dysfunction that could con-
tribute to the RPLS, although other case reports and
experimental studies are needed to clarify an asso-
ciation.

In conclusion, we report a case of RPLS in a
renal transplant patient in the absence of CNI treat-
ment. Early recognition of RPLS and its risk factors
are important as appropriate management often
results in rapid improvement of symptoms and
signs.

Conflict of interest statement. None declared.

204 | Port ) Nephrol Hypert 2008; 22(2): 201-204

References

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

N

Bakshi R, Bates VE, Mechtler LL, Kinkel PR, Kinkel WR. Occipital lobe seizures as the
major clinical manifestation of reversible posterior leukoencephalopathy syndrome:
magnetic resonance imaging findings. Epilepsia 1998;39:295-299

3 Kwon S, Koo J, Lee S. Clinical spectrum of reversible posterior leukoencephalopathy
syndrome. Pediatr Neurol 2001;24:361-364

&

Casey SO, McKinney A, Teksam M, Liu H, Truwit CL. CT perfusion imaging in the man-
agement of posterior reversible encephalopathy. Neuroradiology 2004;46:272-276

w

Dinsdale HB, Robertson DM, Haas RA. Cerebral blood flow in acute hypertension. Arch
Neurol 1974;31:80-87

o

Dillon WP, Rowley H. The reversible posterior cerebral edema syndrome. Am J Neuro-
radiol 1998;19:591

~

Lanzino G, Cloft H, Hemstreet MK, West K, Alston S, Ishitani M. Reversible posterior
leukoencephalopathy following organ transplantation. Description of two cases. Clin
Neurol Neurosurg 1997;99:222-226

Truwit CL, Denaro CP, Lake JR, DeMarco T. MR imaging of reversible cyclosporine
A-induced neurotoxicity. Am J Neuroradiol 1991;12:651-659

9 Small SL, Fukui MB, Bramblett GT, Eidelman BH. Immunosuppression-induced leuko-
encephalopathy from tacrolimus (FK506). Ann Neurol 1996;40:575-580

10 de Groen PC, Aksamit AJ, Rakela J, Forbes GS, Krom RA. Central nervous system
toxicity after liver transplantation. The role of cyclosporine and cholesterol. N Engl |
Med 1987;317:861-866

11 Schwartz RB, Bravo SM, Klufas RA et al. Cyclosporine neurotoxicity and its relationship
to hypertensive encephalopathy: CT and MR findings in 16 cases. Am | Roentgenol
1995;165:627-631

12 Appignani BA, Bhadelia RA, Blacklow SC, Wang AK, Roland SF, Freeman RB. Neuroim-
aging findings in patients on immunosuppressive therapy: experience with tacrolimus
toxicity. Am ) Roentgenol 1996;166:683-688

13 Agildere AM, Basaran C, Cakir B, Ozgul E, Kural F, Haberal M. Evaluation of neuro-
logic complications by brain MRI in kidney and liver transplant recipients. Transplant
Proc 2006;38:611-618

14 |noha S, Inamura T, Nakamizo A, Ikezaki K, Amano T, Fukui M. Magnetic resonance
imaging in cases with encephalopathy secondary to immunosuppressive agents. J Clin
Neurosci 2002;9:305-307

15 Beal MF. Mitochondrial dysfunction in neurodegenerative diseases. Biochim Biophys
Acta 1998;1366:211-223

16 Beausang-Linder M, Bill A. Cerebral circulation in acute arterial hypertension-protective
effects of sympathetic nervous activity. Acta Physiol Scand 1981;111:193-199

17 Krotz F, Keller M, Derflinger S et al. Mycophenolate acid inhibits endothelial NAD(P)H
oxidase activity and superoxide formation by a Rac1-dependent mechanism. Hyperten-
sion 2007;49:201-208

Correspondence to:

Dr Joana Felgueiras

Servico de Nefrologia, Hospital Garcia de Orta
Avenida Torrado da Silva, 2801-951 Almada, Portugal
jfelgueiras@netcabo.pt



