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A Sweet Imbalance: Reversible Middle Cerebellar Peduncle 
Signal Change in Hypoglycaemic Encephalopathy

Sir,
Hypoglycemic encephalopathy is a reversible metabolic 
encephalopathy associated with classical radiological 
involvement of the cortices, hippocampus, and caudate 
nucleus, which are known to reverse with the correction 
of hypoglycemia.[1] Albeit being considered an eminently 
reversible disease entity, the clinical outcomes may be 
unfavorable if hypoglycemia is severe and prolonged and 
may consequently lead to significant morbidity. There are few 
studies that have examined clinic‑radiological correlates of 
hypoglycemia.[1–3] The occurrence of bilateral middle cerebellar 
peduncle diffusion restriction is highly uncommon, and of 
clinical relevance, as reversibility with the establishment of 
euglycemia portends favorable outcomes.[4]

A 69‑year‑old female presented to our emergency services 
with the chief complaints of altered sensorium of 3hours’ 
duration. She was a longstanding diabetic for nearly 20 years, 
with stringent blood sugar control achieved on three oral 
hypoglycemic agents (metformin 1000 mg/day, glibenclamide 
15 mg/day, and linagliptin 5 mg/day). She had been eating 
poorly for 3 days prior to the presentation, due to a death in 
the family. At presentation, her vital signs were stable. She 
was noted to be in a confusional state, without demonstrable 

focal neurological deficits. She had no fever or features of 
meningeal irritation.

Her random blood sugar in the emergency room was 37 mg/dL. 
A 100 mL bolus of 25% dextrose was administered, followed 
by a 10% dextrose infusion. Her renal function test revealed 
blood urea nitrogen = 27 mg/dL; serum creatinine = 1.8 mg/dL 
(estimated glomerular filtration rate: 45 mL/min/1.73 m2). HbA1c 
was 8.2%. Hepatic and thyroid function and serum cortisol levels 
were in the normal range. Over the next 36 h, her blood sugar 
levels remained between 70 and 85 mg/dL on dextrose infusion, 
with a recurrent episode of symptomatic hypoglycemia (blood 
sugar 54 mg/dL) on the first day, and finally normalized after 
36 h of treatment. Electroencephalography (EEG) done on the 
second day was normal. Magnetic resonance imaging (MRI) 
of the brain done at presentation showed diffusion restriction 
in bilateral middle cerebellar peduncles (MCP) [Figure 1]. MR 
angiography of the head and neck vessels was normal.

With the establishment of euglycemia, her sensorium 
improved by the second day of admission. Examination 
done at this stage revealed bilateral symmetrical upper limb 
incoordination in the form of impaired finger‑nose‑finger 
testing, intention tremor, dysdiadochokinesia, and gait ataxia, 
which gradually improved over the next 2 days. MRI brain 
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repeated on the fifth day demonstrated resolution of the MCP 
signal change [Supplement 1]. The patient continued to remain 
asymptomatic at 3 months of follow‑up.

Cerebellar dysfunction provoked by hypoglycemia is distinctly 
uncommon and maybe a rare complication in severe cases. 
The cerebellum and its connections are, in fact, considered 
to be privileged sites, which are relatively spared the brunt 
of hypoglycaemic central nervous system insult due to 
differential glucose metabolism and/or efficiency of glucose 
transportation.[5] Differential glucose metabolism implies that 
glucose uptake relative to the cerebral cortex is higher in the 
cerebellum although the rate of glucose metabolism is lower. 
Hence, the cerebellum is less susceptible to the effects of 
prolonged and/or severe hypoglycemia. A handful of cases 
of hypoglycemia‑induced cerebellar dysfunction are reported 
in the literature [Supplement 2],[5‑8] and our case adds to this 
limited repertoire. The relationship between the duration of 
hypoglycemia seems to correlate with the development of 
cerebellar dysfunction, with both prolonged and recurrent 
episodes of hypoglycemia portending the development of this 
complication.[6] Overcontrolled diabetes and insulinoma may 
be risk factors that may predispose to such a complication. 
Despite hypoglycemia correction, residual sequelae may persist 
for several months, with gradual improvement in some cases.[5]

Another unusual feature in our patient was the distinctive 
radiological findings in the form of bilateral MCP involvement. 
Radiological findings in hypoglycemia usually demonstrate 
signal change in the cerebral cortex, hippocampus, caudate 
nucleus, basal ganglia, corona radiata, centrum semiovale, and 
rarely, splenium of the corpus callosum and internal capsule.[1,9] 
Uncommonly, central pontine myelinolysis may be triggered by 
rapid shifts in blood glucose, including sudden and precipitous 
hypoglycemia.[10] MCP involvement is considered extremely rare 

and may portend poor outcomes in terms of cerebellar sequelae, 
unlike our case.[4] The MCPs are predominantly composed of 
white matter fibers originating from the contralateral pontine 
nuclei traversing to the cerebellum. Hypoglycemia probably 
leads to intramyelinic edema of these fibers, responsible for the 
MRI findings. A plausible concern in our patient may have been 
a stroke, keeping in mind the diffusion restricting the nature of 
the lesions. However, rapid resolution and absolute symmetricity 
keenly disfavored this supposition. It is also possible that 
this patientʹs individual neurometabolism favored decreased 
glucose uptake: utilization ratio in the middle cerebellar 
peduncles compared to the cortex, making them susceptible 
to hypoglycemic injury. This mechanism has been previously 
reported by Kim et al.,[7] supported by fluorodeoxyglucose 
(FDG)‑positron emission tomography (PET).

Usually, bilateral symmetrical MCP involvement may be 
demonstrated by a host of conditions, with hypoglycemia being 
a largely uncommon etiology. In a series of 27 patients with 
bilateral MCP involvement, only one patient had hypoglycemia 
as the underlying cause.[4] Other diseases that involve bilateral 
MCP include neurodegenerative conditions, including multiple 
system atrophy, spinocerebellar ataxia, Wilson’s disease, 
stroke, hypertensive encephalopathy, demyelinating diseases, 
Behcet disease, human immunodeficiency virus (HIV) 
encephalopathy, and lymphoma.[4]

Cerebellar dysfunction is a rare manifestation of hypoglycemia 
and may present with unusual neuroradiological correlates. It 
is imperative to recognize and correct it promptly to prevent 
long‑term neurological sequelae.

Declaration of patient consent
The authors certify that they have obtained all appropriate 
patient consent forms. In the form, the patient(s) has/have 
given his/her/their consent for his/her/their images and other 
clinical information to be reported in the journal. The patients 
understand that their names and initials will not be published 
and due efforts will be made to conceal their identity, but 
anonymity cannot be guaranteed.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

Divyani Garg, Sagar Tomer1, Rajiv Motiani2

Department of Neurology, Vardhman Mahavir Medical College and Safdarjung 
Hospital, New Delhi, Departments of 1Radiodiagnosis and 2Neurology, Neo 

Hospital, Noida, Uttar Pradesh, India

Address for correspondence: Dr. Divyani Garg, 
Assistant Professor, Department of Neurology, Vardhman Mahavir Medical 

College and Safdarjung Hospital, New Delhi, India. 
E‑mail: divyanig@gmail.com

RefeRences
1. Ma JH, Kim YJ, Yoo WJ, Ihn YK, Kim JY, Song HH, et al. MR 

imaging of hypoglycemic encephalopathy: Lesion distribution and 

Figure 1: (a) Diffusion‑weighted imaging (DWI) and (b) apparent 
diffusion coefficient (ADC) at presentation show areas of diffusion 
restriction in bilateral middle cerebellar peduncles (arrows). The 
supratentorial structures are normal on T2/Fluid‑attenuated inversion 
recovery (FLAIR) (c) and DWI images
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Isolated Cerebral Nocardiosis Otitidiscaviarum in a Child 
with relapsed B‑Lymphoblastic Leukemia: Diagnostic and 

Therapeutic Challenges Including Relevant Review of Literature
Sir,

Nocardia is responsible for 1.5% of cerebral abscess (CA) 
worldwide.[1] This ubiquitous bacteria have high mortality (33%) 
with variable presentations i.e., acute–chronic and isolated to 
disseminated.[2] Cerebral nocardiosis (CN) lacks classical signs 
on neuro‑imaging and clinical and laboratory examination 
and is often diagnosed after surgical excision, which 
lends to a diagnostic delay and increased mortality. We 
describe a case of CN in a child with B‑acute lymphoblastic 
leukemia (B‑ALL), who had isolated cerebral localization, 
negative initial microbiological examination, and poor 
response to cotrimoxazole (CTX), which posed a diagnostic 
dilemma.

A 10‑year‑old male with precursor B‑ALL presented with 
seizures during maintenance chemotherapy instituted as part of 
the Indian Collaborative Childhood Leukemia group (ICiCle) 
protocol.[3] No antecedent fever or focal neurological deficits 
were noted. Neuroimaging revealed a well‑demarcated, 
multi‑loculated lesion measuring 7.5 × 5.2 × 5.4 cm in the 
left temporoparietal lobe with peri‑lesional edema [Figure 1a]. 
Decompressive craniotomy with excision was done on 
suspicion of leukemic infiltration. The tissue sent for 
histopathology evaluation (HPE) showed an abscess composed 
of fibro‑collagenous tissue with scanty chronic inflammation 
and few hemosiderin‑laden macrophages. Pus subjected for 
fungal and bacterial culture was sterile. After the completion 
of chemotherapy, he presented with bone marrow and testicular 
relapse. Subsequently, he developed facial nerve palsy, 
and neuroimaging showed residual lesion now in the left 
parieto‑occipital region [Figure 1b]. Intravenous vancomycin 

and meropenem were administered for 4 weeks. Meanwhile, 
in view of raised intracranial pressure, pus drainage was 
done and sent for culture. The latter was sterile, and the 
real‑time polymerase chain reaction (PCR) performed for 
Mycobacterium species was negative. The bits of the cyst 
wall sent for HPE revealed large central areas of liquefactive 
necrosis mixed with neutrophils and debris. The surrounding 
white matter exhibited reactive gliosis. No granulomas were 
seen, and histochemical stains done for fungus and acid‑fast 
bacilli were negative. Modified (1%) Ziehl–Neelsen (ZN) stain 
showed numerous thin (<1 mm width) filamentous, beaded 
bacilli exhibiting branching patterns. Gram and Grocott’s 
methenamine silver (GMS) stains were also consistent with 
Nocardia [Figure 2]. The bacilli were clinging to the cyst 
wall and were absent in the central necrotic areas, explaining 
the negativity of the culture and PCR. Following intravenous 
CTX × 2 weeks (@ 15 mg/kg/day in three divided doses), the oral 
CTX was supplemented with minocycline (50 mg twice a day). 
Repeat imaging showed an increase in the number of lesions 
involving the tempo‑occipital region [Figure 1c]. Pus showed 
similar bacilli which were weakly Gram‑positive and acid‑fast 
on Kinyon’s modified ZN stain. Samples inoculated onto 
sheep blood agar (5%–10%) showed whitish‑dry cerebriform 
colonies after 3 days of incubation [Figure 2]. Furthermore, 
the isolate was identified as Nocardia otitidiscaviarum 
by  matrix‑assisted laser desorption ionization‑time of 
flight mass spectrometry (MALDI‑TOF MS) (Microflex LT 
Biotyper, Bruker Daltonics, Germany).  Basic Local Alignment 
Search Tool (BLAST) analysis (https://blast.ncbi.nlm.nih.gov) 
of the sequence showed 99.83% identity with the sequence of 
Nocardia otitidiscaviarum strain (ATCC 14629I; Sequence ID 
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Supplement 2: Summary of published reports of cerebellar dysfunction associated with hypoglycemia

Author/year 
of publication

Age/sex of 
the patient 

Duration of 
symptoms

Clinical features Radiological features Outcome

Berz 
et al./2008[5]

51 yrs/male 12 h; symptoms 
developed after 
self‑overdosing 
of insulin

Limb dysmetria, 
gait ataxia, 
dysarthria

MRI showed small vessel ischemic 
changes

Resolution over 3 months

Shwaninger 
et al./2002[6]

41 yrs/male Two years history 
of recurrent 
hypoglycemia 
due to insulinoma

Severe gait ataxia, 
mild intention 
tremor

MRI brain showed bilateral 
posterior limb (internal capsule) and 
middle cerebellar hyperintensities 
on T2 images (PET) brain: normal

Persistence of MRI signal change, 
but some clinical improvement 
in cerebellar features at 4 months 
after resection of insulinoma

Kim 
et al./2000[7]

52 yrs/
female

12 h Ataxia, dysarthria, 
tremor, giddiness

MRI brain normal; FDG‑PET 
showed decreased glucose uptake: 
utilization ratio and increased 
glucose leak in the cerebellum

Complete resolution of cerebellar 
features over 12 h, following 
hypoglycemia correction

Agrawal 
et al./2014[8]

55 yrs/
female

8 h Sudden onset of 
postural imbalance 
and incoordination 
with focal cerebellar 
signs on the left side 

MRI brain normal Complete resolution of cerebellar 
features within 20 min of the 
administration of glucose
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Supplement 1: (a) Diffusion‑weighted imaging (DWI) and (b) apparent 
diffusion coefficient (ADC) at 72 h show the resolution of the areas of 
diffusion restriction in the middle cerebellar peduncles (arrows)
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