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INTRODUCTION
This is a case series of neurological complications which occurred in 
four DDLT recipients, who presented in the institute between March 
2017 and June 2019. The incidence of neurologic complications is 
around 15-30% in liver transplantation [1,2]. Clinical presentations of 
CNI toxicity, ODS, cerebrovascular accidents, cerebral opportunistic 
infections can occur [2]. Eventually leading to increased morbidity 
and mortality of the recipient. The mortality related to neurological 
complications is around 10.98% [2,3].

CaSe SeRIeS

Case 1
This is a case of a liver transplant recipient who presented with 
coarse tremors due CNI toxicity in the immediate postoperative 
period. He was a 24-year-old ESLD patient that occurred secondary 
to hepatitis B virus, for whom DDLT was performed. He was started 
on Tacrolimus at 1 mg BD dosage on the first Postoperative Day 
(POD) and the daily dosage was escalated to 3 mg BD by the first 
week. Serum tacrolimus assay of 8-10 ng/mL was targeted, since 
this was considered an optimal level of immunosuppression to avoid 
acute cellular rejection and related complications in our institute. From 
the 12th day the patient gradually developed coarse tremors of hand 
which present both at rest and while doing physical activities. The 
tremors restricted his daily activities, ambulation, drug compliance 
which are essential for the graft survival. The corresponding serum 
tacrolimus assay was 14 ng/dL. Other causes for tremors were 
ruled out, except tacrolimus, which is known to cause the clinical 
presentation. Tablet Mycophenolate Mofetil (MMF) 500 mg BD 
was added and tacrolimus dose was reduced to 2 mg BD. In spite 
of reducing the dose, the patient did not show any symptomatic 
improvement. So, it was decided to discontinue tacrolimus and 
cyclosporine 500 mg BD was added. The tremors resolved in three 

days after stopping tacrolimus. His level of immunosuppression was 
stabilised and was discharged in the next week.

Case 2
A 42-year-old male patient with ESLD, due to alcoholic cirrhosis, 
developed PRES after DDLT. The patient was epileptic and taking 
levetiracetam for the past 10 years. Serum tacrolimus assay was 
maintained around 8-10 ng/L postoperatively. He had an acute cellular 
rejection with deranged liver enzymes, during the 8th postoperative 
day. So steroid pulse therapy using intravenous methylprednisolone 
1 gm was administered. The patient was optimised and discharged 
on the 3rd week. On the 45th day, inspite of high serum tacrolimus, he 
had mild acute cellular rejection, and showed raised Liver Function 
Tests (LFT) and his blood pressures were high [Table/Fig-1]. The 
patient was admitted and amlodipine was started. Three days after 
admission, he had throbbing headache with hypertension. Within 
a few minutes he developed generalised tonic clonic seizure which 
was managed by intravenous lorazepam 5 mg. MRI brain showed 
hyperintense lesion in territories of posterior cerebral artery with 
subacute haemorrhage of size 31×15×21 mm in right posterior 
parietal cortex with surrounding vasogenic oedema, suggestive 
of PRES Blood pressures was optimised. Tacrolimus assays 
were planned to be kept in a lower range between 5-7 ng/mL.  
Hence, MMF 500 mg twice daily was added and tacrolimus dose 
was reduced. Based on the LFT, MMF dose was increased to 
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aBSTRaCT
This is a case series of neurological complications which occurred after Deceased Donor Liver Transplant (DDLT) in a public 
sector hospital. The clinical presentations were bizarre. This is because patients with End Stage Liver Disease (ESLD) commonly 
have hepatic encephalopathy and postoperatively can present with similar clinical picture, like tremors and altered mentation. 
The first patient in the series presented with tremors due to Calcineurin Inhibitor (CNI) toxicity, second had Posterior Reversible 
Encephalopathy Syndrome (PRES), third with Osmotic Demyelination Syndrome (ODS) with coma and fourth with Extrapyramidal 
Syndrome (EPS). Patients 1 and 4 had involuntary movements and other clinical manifestations which interfered with recuperation 
in the postoperative period. So, the dosages of the immunosuppressants were adjusted and serum tacrolimus assay were serially 
monitored on alternate days. Case 3 developed PRES due to hypertension, as a result of high serum tacrolimus levels. The patient 
presented with headache and seizures, which if uncontrolled would have been lethal. In Case 4 clinical features and management 
of a patient who suffered prolonged coma due to ODS for about three months has been discussed. Also, the same patient had 
a cerebral infarct due to embolic phenomenon inspite of thromboprophylaxis. From this case series, it needs to be emphasised 
that postoperative occurrence of neurological complications are likely. So careful selection of the recipients, steady titration of 
immunosuppressants and watchful monitoring of the neurological signs are essential to improve the outcome of the transplant. 
Imaging of the brain, preferably Magnetic Resonance Imaging (MRI) should not be delayed to rule out other differential diagnosis. 

day tacrolimus assay (ng/mL) ASt/ALt (iu/L) BP (mmhg)

30th 11.4 40/164 140/90

36th 9.7 117/130 154/84

42nd 9.0 111/118 170/90

45th 8.4 167/171 184/100

[Table/Fig-1]: Postoperative tacrolimus levels, LFT and blood pressure.
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The dose of tacrolimus was adjusted and her tacrolimus assay was 
adequately built. Tacrolimus assay was 1.5, 5,7 ng/mL on day 1, 
3, and 7, respectively. Levodopa and trihexyphenidyl were stopped 
in the postoperative period, in view of the drug interactions, which 
might compromise the immunosuppression. From the 5th POD, she 
had dystonic limb movements, staccato speech and behavioral 
changes. Tacrolimus toxicity was suspected and was switched 
over to cyclosporine. But no improvement of symptoms was 
present. MRI revealed no new findings. In view of clinical deterioration 
in behaviour and movement disorder, levodopa 125 mg and 
trihexyphenidyl 1 mg were restarted in half of the original doses. The 
Parkinson’s symptoms resolved and the patient was discharged. 

1 gm BD and levetiracetam 500 mg was continued. His LFT got 
normalised. MRI taken one week later revealed a decrease in 
vasogenic oedema. The patient was asymptomatic, had no further 
headache or seizures and was discharged.

Case 3
This was a case of alcoholic ESLD male patient, who suffered 
coma due to ODS and also had cerebral embolic infarct in the 
postoperative period. Preoperative blood biochemistry were within 
normal limits, Echo showed normal left ventricular systolic function, 
mild tricuspid regurgitation, MRI showed, T1 hyperintensity in the 
bilateral basal ganglia, suggestive of ESLD [Table/Fig-2].

[Table/Fig-2]: Preoperative MRI brain showing T1 hyperintensity in the bilateral basal ganglia.

[Table/Fig-4]: MRI brain 11th POD showing ODS, embolic infarct, hepatic encephalopathy.

Tacrolimus 0.5 mg BD was started in day 1, then dose was 
escalated to 1.5 mg BD [Table/Fig-3]. He was on Low Molecular 
Weight Heparin (LMWH) 40U OD for thromboprophylaxis. Patients 
muscle power was only 3/5, had tremors in the upper limb and 
dysarthria. Tacrolimus toxicity was suspected it was switched over 
to cyclosporine, but there was no clinical improvement.

day 1 day 2 day 3

1.5 ng/mL 5 ng/mL 8 ng/mL

[Table/Fig-3]: Tacrolimus assay values.

On the 6th day, the patient developed sudden Supraventricular 
Ventricular Tachycardia (SVT) with a heart rate of 190/min BP-
74/50 mmHg. Carotid massage was given. Inj. Amiodarone loading 
dose 300 mg was given. The arrythmia reverted in three minutes. 
Since then, the patient was drowsy and became comatose by 
8th day he was managed with mechanical ventilation. MRI brain, 
done on the 11th POD, showed features suggestive of acute 
embolic infarct involving left middle frontal gyrus, bilateral gyri, right 
frontal white matter (lacunar) and left precentral gyrus (lacunar), 
extrapontine myelinosis due to osmolyte imbalance, hyperintensity 
in transverse pontine fibres [Table/Fig-4].

The patient was started on citicholine 500 mg OD, atorvastatin 
20 mgHS, capsule amantadine 100 mg OD, Tablet Clopidogrel 
75 mg OD. Gradually the patient regained consciousness over 
the next two months. It took another 120 days to gain the motor 
power and his tracheostomy was decannulated by 150th day. The 
patient was discharged the next week.

Case 4
This was case of EPS in an 18-year-old female, which aggravated 
after liver transplant. DDLT was done for ESLD due to Wilson’s 
disease. Preoperatively, she had history of EPS with Parkinson’s 
features, for which she was taking Levodopa 250 mg and 
Trihexyphenidyl 2 mg, for two years. The patients preoperative 
MRI brain showed hyperintensity in the outer margin of putamen. 

Thus, the patient’s immunosuppression and movement disorder, 
both were balanced and managed.

DISCUSSION
The predisposing factors for neurological complications are 
immunosuppression, sepsis, multiple organ failure, hepatic 
dysfunction and alcoholism [1]. Among the 112 cases done in 
our low volume centre four patients had suffered the neurological 
complications.

In the 1st case report except for the tremors other manifestations 
of CNI toxicity like hyperglycaemia, hypertension was not seen. 
Tremors are more severe due to tacrolimus than cyclosporine as 
suggested by Erro R et al., [4]. The tremors subsided after switching 
over to cyclosporine. Thus, the tremors due to CNI must be treated 
for the optimal outcome of the liver transplantation.

In case 2 PRES typically presented with headache and seizure, 
similar to the study by Cruz RJ et al., on 1923 liver recipients [5]. In 
PRES the endothelial cell dysfunction of the brain barrier results in 
vasogenic oedema. PRES can present as intracranial haemorrhage 
in 5-15% of patients [5]. It has unique CT or MRI imaging 
appearance with an incidence of 0.49% [6]. The most common 

triggering factor is sudden surge in blood pressures [7]. PRES 
occurs more in patients taking cyclosporine rather than tacrolimus. 
Though the patient 2 was not on cyclosporine, had hypertension 
which was one of the toxic effects of higher tacrolimus levels. The 
management was to eliminate the triggering factor, which in present 
case was hypertension. Hence tacrolimus dose was reduced and 
immunosuppression maintained by adding MMF and BP was 
controlled in a stringent manner. Any liver transplantation patient 
with a headache and accelerated hypertension, it is advisable to do 
MRI brain [8].

In case 3 ODS developed while there was normal serum sodium. 
The common perception is that ODS is a dreadful complication 
that occurs after aggressive therapy for hyponatremia. But ODS 
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can develop in patients with low, normal, or elevated plasma levels 
of sodium [9,10]. The inability of brain cells to respond to rapid 
changes in osmolality of the extracellular compartment of the brain, 
leads to ODS [11]. ODS, occurs especially in alcoholic malnourished 
patients [11]. Optimising nutritional status of the recipients 
preoperatively, avoiding perioperative changes in the electrolytes, 
minimising the duration of the surgery thereby the major fluid shifts 
are recommended to avoid osmotic stress to the brain [12]. Timely 
imaging, supportive measures were done for this case.

Case 3 had embolic infarct inspite of thromboprophylaxis with 
LMWH. The stasis associated with clot formation during the SVT 
could have been the source of emboli, in case 3. In a retrospective 
study on 461 patients, postoperative atrial fibrillation occurred in 
47 patients a median of three days after transplantation with embolic 
episodes [13].

Case 4 suggests the intricacies of polypharmacy in liver transplant 
[14] and knowing the drug interactions. The clinicians must be 
able to titrate doses, if clinical scenario warrants. It is essential that 
titration of immunosuppressants must be done on individual basis 
with anticipation and close monitoring for neurological disorders.

CONCLUSION(S)
Neurological complications can complicate the liver transplant 
surgery. So high index of clinical suspicion is essential. The discussed 
case of tacrolimus induced tremors, PRES, ODS and EPS would 
have turned the liver transplant futile, endangering the patient’s life. 
So, there is a need for delicate titration of the immunosuppressive 
agents based on individual response. MRI brain must not be delayed 
if clinical scenario warrants.
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