
Chronic Renal Disease and Reversible Posterior Leukoencephalopathy Syndrome
after Liver Transplantation

J Wang, M Xu, B Luo

ABSTRACT

This is a case report of a patient who developed chronic renal dysfunction and neurologic emergency
with multiple cranial lesions after liver transplantation.  Immune-complex glomerulonephritis was con-
firmed on the basis of histopathologic evaluation of the renal biopsy.  According to clinical features and
brain magnetic resonance imaging follow-up, neuroradiographic atypical reversible posterior
leukoencephalopathy syndrome (RPLS) was finally diagnosed.
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Enfermedad Renal Crónica y Síndrome de Leucoencefalopatía Posterior Reversible
después del Trasplante del Hígado

J Wang, M Xu, B Luo

RESUMEN

Este es un reporte de caso de un paciente que desarrolló una disfunción renal crónica y requirió
emergencia neurológica con múltiples lesiones craneales luego de un trasplante del hígado.  La
evaluación histopatológica de la biopsia renal permitió confirmar una glomerulonefritis por complejos
inmunes.  De acuerdo con las características clínicas y el seguimiento mediante tomografía por
resonancia magnética del cerebro (de la resonancia magnética cerebral, finalmente se diagnóstico un
síndrome de leucoencefalopatía posterior reversible atípico neuroradiográfico (SLPR). 
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INTRODUCTION
The development of chronic kidney disease (CKD) has
emerged as one of the most important complications ex-
perienced after liver transplantation, which has a significant
impact on graft and patient survival.  Calcineurin inhibitor
(CNI) such as FK506 nephrotoxicity has long been con-
sidered to be the major contributor to CKD but it may be
over-rated (1).  Reversible posterior leukoencephalopathy
syndrome (RPLS), an uncommon clinical entity charac-
terized by specific clinical and radiologic findings, is a rare
neurological complication after transplantation and the sub-
sequent use of immunosuppressive agents (2, 3).  Either
CKD or RPLS complicating liver transplantation has been

reported with increased frequency (4–6), both of which rarely
occur in one liver-recipient.  Here, we present the case of a
53-year old liver transplant recipient who developed both
CKD and multiple cranial lesions consistent with RPLS.

CASE REPORT
A 53-year old Chinese male underwent orthotopic liver trans-
plantation (OLT) because of hepatitis B virus (HBV) induced
cirrhosis and primary liver cancer 16 months ago.  He did
well after transplantation and the immunosuppression con-
sisted of FK506, mycophenolate mofetil and prednisone.  Ten
months before admission, he took a number of routine
laboratory tests.  Live function and alpha-fetoprotein (AFP)
tests were normal.  The urine was positive (++) for protein
and (+) for blood.  

The creatinine was 171 µmol/L (normal range: 45–84
µmol/L) and blood urea nitrogen (BUN) was 9.60 µmol/L
(2.9–8.2 mmol/L). Besides monitoring renal function, he
received no treatment for kidney disease.  The creatinine and
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BUN had been reported to be slightly high since then.  Five
days before admission, he experienced headache and visual
disturbance which he attributed to the high blood level of
FK506 (11.7 ng/ml).  The dose of FK506 was tapered but
symptoms still gradually worsened.  On the day of admis-
sion, he visited the emergency room because of severe head-
ache and visual deterioration, accompanied by nausea and
vomiting. The patient had no history of hypertension, diabe-
tes mellitus, CKD or neurologic disease before liver trans-
plantation.

On physical examination, his blood pressure was
228/116 mmHg, pulse rate was 110 beats per minute, res-
piratory rate was 20 per minute and body temperature was
36.7 °C.  The chest examination revealed no abnormal find-
ings.  There was no hepatomegaly or splenomegaly on abdo-
minal examination.  Neurologic examination was normal
except for left-sided homonymous hemianopia.  Papilloe-
dema and haemorrhage were found on the funduscopic
examination.  The urine was positive (++++) for protein and
(+++) for blood. 

The creatinine and serum BUN levels were 299 µmol/L
and 12.70 µmol/L, respectively. The white cell count was 5.7
× 109/L (4.0 – 10.0 × 109/L), with 90.7% neurotrophils (50.0
– 70.0%), 5.4% lymphocytes (20.0–40.0%), 3.7% monocytes
(3.0–10.0%) and 0.2% eosinophils (0.5–5.0%). The 
haemoglobin was 91 g/L (113–151 g/L) and the platelet  was 
83 × 109/L (101–320 × 109/L).  The prothrombin time was 
11.6 seconds (14.5–21.5 s).  The serum electrolyte showed 
that sodium was 143 mmol/L (136–145 mmol/L), potassium 
was 3.79 mmol/L (3.5–5.2 mmol/L), chloride was 106 
mmol/L (96–108 mmol/L), calcium was 1.95 mmol/L (2.03–
2.53 mmol/L), magnesium was 0.55 mmol/L (0.70–1.10 
mmol/L) and phosphorus was 1.16 mmol/L (0.87–1.45 
mmol/L). Total protein was 47.8 g/L (64.0–83.0 g/L) and 
albumin was 29.4 g/L (35.0–55.0 g/L).  Alanine amino-
transferase was 8 U/L (5–35 U/L) and aspartate amino-
transferase was 19 U/L (8–40 U/L).  The levels of total and 
direct bilirubin were 15 and 5 µmol/L (0–21 and 0–5 
µmol/L), respectively.  Cholesterol was 5.12 mmol/L (3.14–
5.86 mmol/L).  The FK506 was 4.8 ng/ml. and computed 
tomography (CT) scanning of the head without contrast 
showed a hypodense region in the right occipital-parietal 
white matter (Fig. 1).  Clopidogrel was administered under 
the suspicion of cerebral infarction. Intravenous (IV) urapidil 
and mannitol were prescribed to control hypertension and 
increased intracranial pressure. Human serum albumin was 
infused due to low levels of serum albumin.

On the fourth hospital day, magnetic resonance imaging
(MRI) scan of the brain was obtained which revealed
multiple imaging abnormalities in the right occipital-parietal
white matter, right temporal and both occipital lobes.  They
appeared hypointense on diffusion weighted imaging (DWI)

and T1-weighted sequences and hyperintense on T2-
weighted sequences (Fig. 2). Neuroradiographic atypical
RPLS was considered.  Clopidogrel was discontinued and
blood pressure and intracranial pressure were controlled
more aggressively than before.  During admission, the
creatinine level was between 299 and 204 µmol/L. 

On the eighth hospital day, a renal biopsy was performed.
Light microscopy with immunofluorescence staining for IgM
and complement of a kidney biopsy specimen (containing 25
glomeruli) showed the presence of mesangial proliferative
glomerulonephritis coupled with global glomerulosclerosis
(25 glomeruli) and crescent formation (5 glomeruli).  This
was confirmed by electron microscopy.

Renal Disease after Liver Transplantation

Fig.1: Computed tomography (CT) scans showing a hypodense region in
the right occipital-parietal white matter.

Fig. 2 A–D: T2-weighted magnetic resonance imaging (MRI) showing
hyperintense signal in the right temporal, both occipital and right
occipital-parietal lobe; E–F: diffusion weighted imaging (DWI)
showing hypointense lesion in the right occipital-parietal lobe.

Immunohistochemistry was negative for HBs and HBc.
Besides FK506, mycophenolate mofetil and prednisone,
losartan was added.  The patient gradually recovered without
any neurological sequelae.  Resolution of the areas of in-
creased T2 signal was observed on repeated MRI on the 25th

hospital day (Fig. 3). 
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DISCUSSION
According to the consensus of the International Liver
Transplantation Society, the reported incidence of CKD was
30% to 90% after OLT, and 2% to 5% per year for end-stage
renal disease (ESRD) requiring renal replacement therapy
(7).  Chronic kidney disease in liver transplant patients was
customarily considered to be secondary to CNI nephrotoxi-
city.  The kidney biopsy findings showed that OLT patients
had a wide array of renal pathological abnormalities not
readily attributable to CNI toxicity.  Besides CNI nephro-
toxicity, there were some specific histopathological features
such as nephroangiosclerosis, diabetic nephropathy, throm-
botic microangiopathy and other complex pathological
findings (8–10). 

Immune-complex glomerulonephritis might be com-
mon and often clinically silent in patients undergoing liver 
transplantation for hepatitis C virus (HCV)-induced cirrho-
sis, which might be a potential cause of CKD after en-
graftment (11).  The index patient’s kidney histology showed 
mesangial proliferative glomerulonephritis coupled with 
global glomerulosclerosis and crescent formation.  Hepatitis 
B virus-related glomerulonephritis was excluded because 
immunohistochemistry was negative for HBs and HBc.  We 
speculate that immune-complex glomerulonephritis might 
also be clinically silent in patients with HBV-induced 
cirrhosis as in patients with HCV-induced cirrhosis under-
going liver transplantation, which would potentially cause 
CKD.  Treatment of CKD after liver transplantation is 
difficult.  Mycophenolate mofetil was deemed not to be asso-
ciated with nephrotoxicity and could prevent the progression 
of immune-complex glomerulonephritis.  In the index 
patient, the dose of tacrolimus was reduced and the dose of 
mycophenolate mofetil was added as clinically tolerated. 
Losartan was administered to control blood pressure and 
decrease the excretion of urine protein. 

Reversible posterior leukoencephalopathy syndrome
was first described as a clinical and radiological disease
entity by Hinchey et al in 1996 (12).  Recent clinical series
also confirmed RPLS as a distinctive clinico-radiological

syndrome characterized by seizures, encephalopathy, head-
ache and visual disturbance, associated with abnormalities
seen on MRI.  Aetiologies for RPLS included hypertension,
eclampsia and immunosuppressive or chemotherapeutic
agents.  Co-morbid conditions include malignancy, trans-
plantation, autoimmune disorder, renal disorder, systemic
infection and history of alcoholism, illicit drug usage, or
medication overdose. Reversible posterior leukoencephalo-
pathy syndrome is considered as a result of hypertension and
hyperperfusion-induced cerebral vasodilation or less cerebral
vasoconstriction and direct cerebral endothelial injury by
immunosuppressant and chemotherapeutic drugs (12–14).
The index patient presented with headache and visual symp-
toms, co-morbidity with liver transplant, CKD and
hypertension. 

Both hypertension-triggered hyperperfusion and
FK506-induced neurotoxicity are thought to be involved in
the development of RPLS.  Neuroimaging study is necessary
for the diagnosis of RPLS.  The abnormality on neuro-
imaging usually involved the white matter in the posterior
portions of the cerebral hemispheres, especially the posterior
parietal and occipital lobe but neuroradiographic atypical or
variant images were also frequently seen (12, 13, 15).
Computed tomography showed areas of low attenuation.  T2-
weighted image, fluid-attenuated inversion recovery
(FLAIR) image and apparent diffusion coefficient (ADC)
map showed hyperintense signal and DWI image showed
hypo or isointense signal, indicative of cerebral vasogenic
oedema (12).  Recent studies also confirmed that a low pro-
portion of patients showed cytotoxic oedema with hyper-
intense signal on DWI and FLAIR image (15).  Magnetic
resonance imaging is more sensitive than CT, particularly to
neuroradiographic atypical or variant RPLS.  Based on CT
scan, the patient was initially misdiagnosed as cerebral
infarction and further MRI scan confirmed neuroradio-
graphic atypical RPLS. 

As reported, decreased low albumin level (29.4 g/L)
was a risk factor for the development of posterior reversible
encephalopathy syndrome (PRES) in the index patient (16).
With control of hypertension and cranial pressure, reduction
in dose of FK506 and substitution of albumin, the index
patient’s symptoms completely resolved after 10 days.
Moreover, a follow-up MRI three weeks later showed near
total resolution of the abnormal signals with only slight
hyperintensities in the white matter of the right parietal lobe.

In conclusion, we presented a case of a liver recipient
who developed CKD after transplantation not exclusive by
FK506-induced nephrotoxicity.  Renal biopsy was important
to confirm the cause of CKD.  He then developed RPLS
because of renal hypertension and FK506-induced neuro-
toxicity.  Once neurologic complications occur, one should
assess the reversibility and take prompt treatment to prevent
continuing injuries.

Wang et al

Fig. 3: Contrast to Fig. 2 B–C, repeated T2-weighted magnetic resonance
imaging (MRI) showing the resolution of the abnormal signal in
both occipital and right occipital-parietal lobe.
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