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Introduction

Central pontine myelinolysis (CPM) was first described by Adams 
et al. in 1959 as an acute non-inflammatory demyelinating disease 
affecting the central basis pontis [1]. While the pathogenesis is 
not clear, CPM has associations with chronic alcohol use, rapid 
osmolar shifts and liver transplantation. Thus far, only 2 cases of  
CPM after allogeneic hematopoietic stem cell transplant (HSCT) 
has been reported in the literature [2, 3]. We describe a rare case 
that developed CPM after HSCT done for aggressive NK leu-
kaemia and review the relevant literature for risk factors, clinical 
characteristics and management strategy.

Case Presentation

A 37-year-old female was diagnosed with aggressive NK cell leu-
kaemia after presenting with a 3-week history of  fever and lower 
limb skin rash. A bone marrow examination including flow cy-
tometry, trephine biopsy and cytogenetics demonstrated the pres-
ence of  Epstein-Barr virus positive aggressive NK cell leukaemia. 

She was given SMILE protocol which comprised of  dexametha-
sone 40mg/day on days 2 to 4, methotrexate 2000mg/m2 on day 
1, ifosfamide 1500mg/m2/day on day 2 to 4, etoposide 100mg/

m2/day on day 2 to 4. L-asparaginase, which was scheduled on 
day 8, was initially held off  in view of  severe sepsis but started 
on day 11. The disease broke through on day 18 as evidenced by 
a re-emergence of  skin rash and recurrent fevers. A repeat bone 
marrow examination revealed persistent disease.

She was then switched to BFM-R3 protocol which comprised 
of  cytarabine 2000mg/m2/dose every 12 hours for 4 doses on 
day 1 to 3, etoposide 150mg/m2/dose every 12 hours for 6 doses 
on day 3 to 5 and L-asparaginase 25000units/m2 on day 6. The 
disease failed to achieve response with persistent disease demon-
strated on bone marrow examination and skin biopsy.

She was started on GELOX protocol which comprised of  gem-
citabine 1000mg/m2 on day 1, oxaliplatin 150mg/m2 on day 1, L-
asparaginase 6000 units/m2/day on day 1 to 5. Unfortunately, this 
aggressive NK cell leukaemia remained refractory and persistent 
disease was demonstrated on a repeat bone marrow examination.

At this point, the patient was maintained on dexamethasone start-
ing with 30mg/day. Her disease seemed to be under control with 
complete lysis of  fever, resolution of  rash and stable laboratory 
results.
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There was no HLA-matched sibling or matched unrelated donor 
and decision was made for double cord stem cell transplant. The 
conditioning regime consisted of  fludarabine 25mg/m2/day on 
day -7 to -5, cyclophosphamide 60mg/kg/day on day -6 to -5 
and total body irradiation #6/ 1200rad/day on day -3 to -1. The 
double cord stem cell was infused with cord blood unit #1: 3.0 
x 107 total nucleated cell/kg, 1.38 x 105 CD34+ Cell Ct/kg and 
cord blood unit #2: 2.2 x 107 total nucleated cell/kg, 3.37 x 105 
CD34+ Cell Ct/kg. Cyclosporine and myfortic was given as graft-
versus-host disease prophylaxis. 

On day +5, patient was first noted to have behavioural changes 
with disorganized, dysrthic speech and confusion. Subsequently, 
she developed progressive weakness to the point of  complete pa-
ralysis involving all 4 limbs, bulbar palsy and gaze palsy on day +6.  

Unable to maintain her airway, she was intubated and admitted to 
the intensive care unit (ICU). Magnetic resonance imaging (MRI) 
brain was performed and revealed swelling of  the basal ganglia, 
thalami, insular cortex and pons bilaterally along with a symmetri-
cal hyperintensity in T2 weighted, FLAIR and DWI imaging sug-
gestive of  CPM and extrapontine myelinolysis (EPM) (Figure 1).

At this point, the diagnosis of  CPM was considered. It was noted 
that serum cyclosporine levels had been increasing in the days 
preceding the neurological deterioration and reached a peak of  
537µg/L on day +5 which was the day of  neurological deteriora-
tion (Figure 2). Cyclosporine was stopped on day +6 and changed 
to sirolimus as an alternative immunosuppressant. Intravenous 
hydrocortisone at a dose of  50mg every 6 hours was also started. 
The patient’s neurological status improved and she regained full 
neurological function on day +8.

Serum sodium levels ranged from 134 to 144 mmol/L with no 
major fluctuations requiring correction in the week prior to the 
acute neurological deterioration. Total serum bilirubin levels were 
noted to be increasing prior to the deterioration (Table 1). Serum 
ammonia was 45 µmol/L.

The patient displayed features of  sepsis and became hemodynam-
ically unstable on day +17 requiring high levels of  inotropic sup-
port in the ICU. This was complicated by disseminated intravas-
cular coagulopathy and oliguric acute kidney injury. She eventually 
demised on day +20.

Discussion

Central pontine myelinolysis is a rare neurological disorder char-
acterized by non-inflammatory demyelination involving the pons 
but can also affect other parts of  the central nervous system [4].
The condition was first described by Adam et al. in alcoholics 
and the malnourished [1]. Although the exact pathophysiology 
of  CPM is still not defined, multiple risk factors and associations 
have been identified. CPM is traditionally reported in patients 
with rapid osmolar shifts, classically rapid corrections of  serum 
sodium [5]. Patients undergoing liver transplant were considered 
a high risk group for developing CPM [6]. By contrast, CPM as 
a complication after allogeneic HSCT is rare. To the best of  our 
knowledge, there have only been two cases reported in the litera-
ture [2, 3].

The first case report described a patient who underwent HSCT 
which was complicated by severe hepatic veno-occlusive disease 
and required ventilatory support in the ICU. The patient had a 
failed extubation and subsequently discovered to have developed 
pseudo-bulbar palsy, gaze palsy and generalized weakness. A MRI 
brain performed confirmed the diagnosis of  CPM. Supportive 
management in the ICU was continued but patient did not have 
any clinical improvement and demised [2]. The second case de-
scribed a patient who had a deterioration in mental status. Since 
the initial MRI brain was non-specific, differentials such as uremic 
encephalopathy and central nervous system infection were con-
sidered. A follow-up MRI brain a few days later showed findings 
consistent with CPM. A trial of  corticosteroids and plasmapher-
esis was instituted but patient did not have significant neurological 
recovery and demised [3].

In both cases, the patients did not have any significant improve-
ment in their neurological status. By contrast, our patient had 
complete reversal of  the initial neurological deficits. In all three 
cases, progressive worsening hepatic function was seen and cyclo-
sporine was used as an immunosuppressive agent. Sodium levels 
were also stable in these cases with no rapid correction instituted. 
This has been correlated to some of  the risk factors highlighted 
in studies among liver transplant patient who developed CPM [7]. 
In the setting of  an allogeneic HSCT, neurological deterioration 
is common and multiple differentials have to be entertained [8]. 
While the diagnosis of  CPM is confirmed on brain imaging, this 
may be a delayed finding as seen in the case reported by Lim KH 
et al. [3, 9]. Therefore, a high index of  clinical suspicion based on 

Figure 1. MRI Brain showing patchy hyperintensities within the pons suggestive of  CPM.

Figure 1a: MRI (FLAIR) imaging Figure 1b: MRI (T2 weighted) imaging
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risk factors, clinical progression and physical signs is important 
for early diagnosis and empirical management while awaiting se-
quential brain imaging [10].

The management of  CPM is not well defined but there are case 
reports and series to demonstrate the beneficial effects of  vari-
ous treatment modalities. In our patient, we switched immuno-
suppressive agents and employed corticosteroids therapy. The 
neurological toxicity of  calcineurin inhibitors is well documented 
and is a class effect with cases involving cyclosporine or tacroli-
mus reported [11-12]. Takeguchi et al. have suggested calcineurin 
inhibitors limit p-glycoprotein expression on central nervous sys-
tem endothelial cells leading to enhanced nitric oxide production 
subsequently resulting in dysfunction of  the blood-brain barrier 
and increased susceptibility to vasogenic oedema [13]. Hence, 
stopping the offensive agent and switching to alternative immu-
nosuppression is a theoretical management option. m-TOR in-
hibitors including sirolimus and everolimus do not appear to have 
associated neurological complications and have been suggested 
as possible alternative immunosuppressive agents [14]. There are 
case reports of  successful conversion to other such agents with 
good neurological outcomes in liver transplant patients [15, 16].

The use of  corticosteroids in the treatment of  CPM has been 
described in animal models, case reports and series. In rodent 
models, corticosteroids was demonstrated to have a protective ef-
fect via inhibition of  mediators like tumour necrosis factor and 
prostaglandins, therefore preventing disruption of  the blood-
brain barrier [17]. Dexamethasone was the most commonly used 
agents and have repeatedly shown varying degrees of  neurological 
recovery in animal models [18, 19]. In addition, there is emerging 
data from animal model studies suggesting that the timing of  cor-
ticosteroids therapy is correlated with the degree of  neurological 
outcomes. Ke QH et al. suggested that the early use of  dexameth-
asone inhibited both disruption of  the blood-brain barrier and 
prevent inducible nitric oxide synthase expression hence limiting 
development of  demyelinating lesions. These effects were lost if  
dexamethasone administration was delayed [20]. This highlights 
the importance of  early recognition and institution of  manage-

ment for CPM.

There are several case reports and series demonstrating good 
outcomes with remission of  neurological symptoms after treat-
ment in patients [21, 22]. The largest case series available was by 
Kallakatta et al. where 6 out of  a series of  24 patients with CPM 
and/or EPM were treated with corticosteroids. Two patients had 
favourable outcomes defined by independence in activities of  
daily living [23].

Central pontine myelinolysis has classically been regarded as a 
neurological condition associated with high mortality and severe 
morbidity [24]. However, there are retrospectives studies that have 
shown good recovery in CPM in a significant proportion of  cases 
[10]. In a French retrospective observational study of  patients 
with CPM and EPM managed in the ICU, 56% of  36 patients had 
good functional recovery after supportive management [25]. With 
further understanding of  the disease pathology, prompt diagno-
sis and appropriate management options, outcomes can improve 
[23].

Conclusion

Neurological complications in the setting of  an allogeneic HSCT 
is common, for which CPM is a rare but potentially reversible con-
dition. A high index of  suspicion is required in the diagnosis of  
CPM based identifying characteristic clinical signs and symptoms 
and being cognisant of  the common risk factors. While treatment 
is not clearly defined, there are trial management options like the 
early use of  corticosteroids and switching of  immunosuppressive 
agents which may offer clinical benefit.
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Figure 2. Trend of  sodium, cyclosporine and total bilirubin levels.
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Table 1. Sodium, cyclosporine and bilirubin levels.

Day 0 +1 +2 +3 +4 +5 +6 +7 +8
Sodium (mmol/l) 135 137 134 134 137 136 140 142 145

Cyclosporine (UG/L) 270 256 355 499 314 537 300 - 179
Total Bilirubin (µmol/L) 26 36 31 48 51 104 120 79 70
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