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Abstract. Neurological complications of cyclosporin 
(CyA) therapy are frequent, usually occurring within the 
1st month after transplantation. Though leukoencephalo- 
pathy is one of them, it is rarely documented. Here we 
report the case of an anti-HCV-positive patient with 
cirrhosis who underwent liver transplantation and 
developed cyclosporin-induced leukoencephalopathy. 
The presenting symptoms were dysarthria, difficulty 
walking, and dysphagia. They were first noted 6 months 
after transplantation in association with an episode of re- 
current HCV acute hepatitis. White matter abnormalities 
were evident on computed tomography (CT) scanning 
and magnetic resonance (MR) imaging. This condition 
improved to some degree after cyclosporin withdrawal. 
To our knowledge this is the second reported case of CyA 
neurotoxicity occurring late after liver transplantation. 
Moreover, the association with acute hepatitis suggests 
the possibility of graft dysfunction as a contributing and 
triggering factor. 
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Introduction 

Leukoencephalopathy is a rarely documented neurologi- 
cal manifestation of cyclosporin toxicity characterized by 
scattered white matter changes and various presenting 
symptoms such as confusion, cortical blindness, visual hal- 
lucinations, and para- and quadriparesis, usually occur- 
ring early after transplantation [6]. We report here on a 
case of CyA-related leukoencephalopathy that appeared 
late after liver transplantation and with an unusual clinical 
picture. 
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Case report 

A 52-year-old man with hepatitis C virus (HCV)-related cirrhosis 
underwent orthotopic liver transplantation in November 1990 on ac- 
count of a small, unresectable hepatocellular carcinoma. The cir- 
rhosis was relatively well compensated (Child-Pugh A 6), and the 
patient had been working until the day before the operation. He had 
signs of severe portal hypertension, with prominent esophageal 
variccs that had bled once and marked splenomegaly. 

The postoperative course was remarkably smooth and the pa- 
tient was discharged 19 days after the operation in good health and 
with a normal biochemistry. In accordance with our immunosup- 
pressive protocol, the patient was treated with 1 g methylpredniso- 
lone endovenously (ev) given intraoperatively. Postoperatively , he 
received 200 mg methylprednisolone on day 1,  tapered to 20 mg 
after 1 week. He was converted to oral prednisone as soon as food in- 
take was possible (day 6), and this was tapered to 0 mg over a 3- 
month period. Rabbit antithymocyte globulin (RATG Fresenius), 
3 mgikg per day, was given for the first 5 postoperative days in addi- 
tion to azathioprine, 2 mgikg per day, for the 1st month. CyA was 
started on day 3 (1 mgikg per day ev) and converted to oral intake on 
day 8. Blood cyclosporin levels (RIA monokit) ranged between 80 
and 230 ng/ml throughout the follow-up period. 

Five months after the transplantation, liver enzymes started to 
rise with alanine transferase (ALT) peaking at 260 Uh. A liver bi- 
opsywas performed on day 190 that showed lymphocyticinfiltrate in 
the portal tracts and sparse periportal acidophilic bodies. These his- 
tological abnormalities were attributed to recurrent HCV infection. 
In our experience nearly 50% of HCV ELISA 2-positive recipients 
develop post-transplantation hepatitis. 

At that time a mild dysarthria was noted. A brain CT scan and 
Doppler ultrasound were normal. The cyclosporin level was 
170 ngiml. No changes in CyA pharmacokinetics occurred in con- 
junction with recurrent HCVdisease and CyA levels had never been 
above 200 ng/ml in the preceding 4 weeks. Serum cholesterol was 
214 mgilOO ml (normal values 160-220 mg/100 ml).The magnesium 
level was within normal limits. Serum creatinine was 1.5 mgllOO ml 
(Table 1). No additional medication that could have helped induce 
CyA neurotoxicity was used. Further outcome was characterized by 
progressive deterioration of dysarthria, difficulty walking and dys- 
phagia. 

On day 225 a second CT scan showed slight hypodense changes 
in the white matter. Magnetic resonance (MR) imaging of the head 
revealed hyperintensities on D P  and T2 and hypointensities in TI 
weighted images in the white matter that were particularly evident in 
the cerebellar area (Fig. 1). Other investigations performed at that 



Fig. 1. Magnetic resonance imaging (MRI) T2 weighted sequences 
(day 225). Hyperintensities of white mattcr arc evident in the cere- 
bellar area 

timc included examination of cerebrospinal fluid, which was normal, 
and clcctrocnccphalography, which showed diffusc slowing. 

Because of the pcrsistencc of neurological symptoms, CyA was 
discontinued (day 220) and the patient returned to an immunosup- 
pressive regimen consisting of prednisone, 0.5 mg/kg per day, and 
azathioprine, 2 mgikg per day. 

During the following 4 wccks a slow neurological amelioration 
was noted: the patient’s speech bccame much less affected and the 
ataxic gait less evident, whilc dysphagia completely disappeared. A 
second MR performed at this time documented a marked ameliora- 
tion, particularly of the cerebellar lesions (Fig. 2). 

On day 290 the patient had to be readmitted becauscofwcakness 
and jaundice. Hcpatic function tests were abnormally elevated 
(ALT 250 Uil, AST 160 Uil, bilirubin 8 mgilOO ml). A second liver 
biopsy was consistent with the diagnosis of acute hepatitis and was 
interpreted as ongoing rccurrent HCV. 

As hepatocellular cholestasis progressed over the following 
weeks to an cxtent that seemed disproportionate to the severity of 
hepatitic histologic appearance (bilirubin 15 mgil00 ml). a possible 
toxic effect induced by azathioprine was suspected. This suspicion 
was largely bascd upon clinical judgment. Azathioprine was then 
withdrawn and the patient resumed taking CyA at a low dosage (50- 
100 ngiml) starting on day 320. Unfortunately, neurological symp- 
toms worscned over the following 2 wccks, with no improvement 
shown by liver function tests. The patient returned to  the previous 
regimcn on day 340. Readministration of azathioprine, I .5 mgikg 
per day, did not affect liver biochemistry. In the following 2 weeks a 
retrograde cholangiography and a C T  scan of the abdomen showed 

Fig. 2. Magnetic resonance imaging (MRI) Tz weighted sequences 
(day 255) 4 weeks after CyA withdrawal. Hyperintensities of the 
white mattcr are dramatically reduced 

a bile collection compressing the common bile duct. The collection 
was drained and bilirubin was reduced to 5 mgilOO ml. 

Discussion 

Although neurological manifestations of CyA have been 
recognized for several years, the exact role of CyA neuro- 
toxicity is still not well defined [1-3,5,7, S, 111. Other con- 
ditions such as hypertension, graft dysfunction, high-dose 
steroids and other comedications, are often present as 
well, and each of these may affect the transplant recipient 
as well. It has also been reported that hypomagnesemia 
and hypocholesterolemia are often associated with CyA 
and may thus represent important cofactors in its neuro- 
toxicity [S, 91. 

Other authors [6, 101 have observed that CyA toxicity 
in the central nervous system is much more common 
among recipients of liver transplants than among reci- 
pients of other organs. Tollemar et  al. [lo] report that 35 YO 
of their liver transplant patients had central nervous sys- 
tem effects in varying degrees after transplantation, a pro- 
portion similar to that reported by others. Compare this to 
0.5 Yo for renal, bone marrow, or pancreatic recipients. It 



178 

Table 1. Biochemistry at the time of neurological complications 

Day 190 Day 320 
(first episode) (second episode) 

CyA (WBTL ngiml) 170 70 
Creatinine (mgidl) 1.5 1.2 
Magnesium (mmoV1) 1 1 
Glycemia (mgidl) so 90 
Natremia (mmolil) 135 I40 
Prothrombin time 12 15 
(control 12-14 sec) 
Bilirubin (mgidl) 1 15 
SGOT (Uil) 260 320 
SGPT (Uil) 120 180 

has been suggested that poor liver function before trans- 
plantation may damage the brain-blood barrier and facili- 
tate CyA neurotoxicity. 

With regard to the clinical aspects, the presenting 
symptoms of encephalopathy are extremely variable, 
being related to the different areas of the white matter 
that have been affected. In nearly all cases, these symp- 
toms appear early after transplantation. Our patient had 
none of the aforementioned symptoms. Cirrhosis was well 
compensated. He  had a very smooth postoperative 
course. He did not suffer from hypertension. CyA levels 
were always found to be within normal limits (150- 
250 ng/ml). Nor was he receiving any other medication at 
the time. 

Neurological symptoms appeared 6 months after 
transplantation and 3 months after steroid withdrawal. To 
our knowledge, only one other case of severe CyA neuro- 
toxicity appearing late after transplantation [4] has been 
reported. Neurological symptoms in our patient partially 
regressed after CyA withdrawal. Resumption of CyA at a 
low dosage was associated with a rapid, recurrent neuro- 

toxicity. Finally, it is worth noting that neurological symp- 
toms were first observed in association with an episode of 
hepatitis. It can be postulated that graft dysfunction may 
have been a contributing and triggering factor. 

References 

1. A d a m  DH, Ponsford S, Gunson B, Boon A, Honigsberger L, 
Williams A, Buckels J, Elias E and McMaster P (1987) Neuro- 
logical complications following liver transplantation. Lancet I: 
949-951 

2. Atkinson K, Biggs J, Darveniza P, Boland J, Concannon A, 
Dodds A (1984) Cyclosporine associated central nervous system 
toxicity after allogenic bone marrow transplantation (Letter). N 
Engl J Med 310: 527 

3. Berden JHM, Hoitsma AJ, Merx JL, Keyser A (1985) Severe 
central nervous system toxicity associated with CyA (Letter). 
Lancet I: 21 9-220 

4. Bruijn KM de, Klompmaker IJ. Slooff MJH, Fockens P, Hillen 
PH (1989) Cyclosporine neurotoxicity late after liver transplan- 
tation (Letter). Transplantation 47: 575 

5. Groen PC de, Aksamit AJ, Rakela J, Forbes JS, Krom RAF 
(1989) Central nervous system toxicity after liver transplanta- 
tion: the role of cyclosporine and cholesterol. N Engl J Med 317: 
861466 

6. Groen PC de, Wiesner RH, Krom RAF (1989) Advanced liver 
failure predisposes to cyclosporine induced central nervous sys- 
tem symptoms after liver transplantation. Transplant Proc 21: 
2546 

7. Lloveras JJ, Larrue V, Suc E, Fourtanier G,  Durand D (1990) 
Leucoencephalopathy after cyclosporine in a liver transplant. 
Clin Transplant 4: 58-62 

8. Shah D, Rylance PB, Rogerson ME,Bewick M, Parsons V (1954) 
Generalised epileptic fits in renal transplant recipients given Cy- 
closporine. BMJ289: 1347 

9. Thompson CB, June CH, Sullivan KM, Thomas ED (1984) As- 
sociation between cyclosporine neurotoxicity and hypomagne- 
semia. Lancet 11: 11 1 6 1  120 

10. Tollemar J, Ringden 0, Ericzon BG, Tyden G (1988) Cyclo- 
sporine-associated central nervous system toxicity (Letter). N 
Engl J Med 318: 788 

1 I.  Vogt DP, Lederman RJ, Carey WD, Broughan T (1988) Neuro- 
logic complications of liver transplantation. Transplantation 45: 
1057-1061 


