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a b s t r a c t 

Hypoglycemic encephalopathy constitutes a critical presentation of severely diminished 

glucose levels. We present the case of a 53-year-old male patient with a history of diabetes 

mellitus with hypoglycemic encephalopathy and MRI findings of bilateral middle cerebellar 

peduncle lesions. Common findings of hypoglycemic encephalopathy described in the lit- 

erature consist of bilateral compromise of the cerebral cortex, basal ganglia, hippocampus, 

and long tracts of white matter. The cerebellum and brainstem are usually not affected. This 

is the ninth report of cerebellar peduncle compromise with hypoglycemia. As increasing ev- 

idence regarding prognosis estimation of lesion distribution arises, we consider it important 

to report the different cases of rare patterns of compromise. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 
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Introduction 

Hypoglycemic encephalopathy is secondary to exceedingly
low levels of seric glucose [1] . There’s a wide range of patholo-
gies that can cause hypoglycemia. Commonly it is seen in
patients receiving treatment for a diagnosed diabetes or in
chronic alcoholism. It may appear in stressful metabolic con-
ditions such as sepsis and renal or hepatic failure [2 ,3] . Clin-
ically these patients present with an acute onset of non-
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specific symptoms such as altered mental status, seizures or
even focal neurological deficits such as hemiplegia [2 ,4] . These
symptoms tend to be reversible but in cases of severe and pro-
longed hypoglycemia it can lead to catastrophic consequences
such as irreversible coma or even death [5] . 

As most neurological deficits improve after glucose correc-
tion, images are reserved for patients with abnormal evolu-
tion and reports of MRI findings are limited [2] . Common find-
ings of hypoglycemic encephalopathy described in the liter-
ature consist of bilateral compromise of the cerebral cortex,
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Fig. 1 – MRI images showed symmetrical areas of high signal intensity at the level of the middle cerebellar peduncles on 

T2WI in both axial (A) and coronal (B) projections, which have the same distribution in FLAIR (C) and maintain a high signal 
in diffusion-weighted images (D). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

basal ganglia, hippocampus, and long tracts of white mat-
ter. The cerebellum and brainstem are usually not affected
[6 ,7] . Herein, we describe an uncommon presentation of hy-
poglycemic encephalopathy in a patient with bilateral sym-
metric compromise of the middle cerebellar peduncles and a
revision of similar cases reported in the literature. 

Case report 

A 53-year-old male patient was admitted to our institution
due to altered mental status, hypotension, fever, and respi-
ratory distress. He had a history of diabetic nephropathy with
requirement of renal replacement therapy (RRT) and diabetic
retinopathy with bilateral amaurosis. In the emergency room,
he presented a cardiac arrest secondary to acute respiratory
failure. He received 3 minutes of cardiopulmonary resusci-
tation (CPR) with posterior return to spontaneous blood cir-
culation requiring orotracheal intubation (OTI). Paraclinic re-
ports showed normocytic normochromic anemia, mixed hy-
perbilirubinemia, conserved renal function with no electrolyte
disorders and a CT angiography negative for pulmonary em-
bolism. The patient had a positive polymerase chain reaction
(rRT-PCR) assay for SARS-CoV-2 which explained the respira-
tory distress and fever. He hadn’t received any vaccination and
the COVID-19 variant was unknown. 

Posterior to the CPR he underwent neurological examina-
tion in which he was found somnolent but alertable and obey-
ing simple orders. Verbal response was not assessable due
to OTI, he had intact brainstem reflexes and normal motor
and sensitive function. Additionally a brain CT was performed
showing supratentorial bilateral frontal leukoencephalopathy
secondary to small vessel disease and calcified atheromatous
plaques in both intracranial internal carotid arteries with no
other abnormalities. While in the intensive care unit he pre-
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sented deterioration of his mental status with stupor even
after suspension of sedative agents. The clinical records re-
ported a severe hypoglycemia with glucose levels of 18 mg/dl
(74-106). An MRI was performed ( Fig. 1 ) showing symmetric fo-
cal high intensity signals in T2-weighted images (T2WI), fluid-
attenuated inversion recovery (FLAIR) and diffusion-weighted
image (DWI) bilaterally in the middle cerebellar peduncles.
This was congruent with the suspected diagnosis of hypo-
glycemic encephalopathy. After glucose level normalization
mental status started to improve. Unfortunately due to his
multiple comorbidities and worsen respiratory status, his rel-
atives decided to stop all invasive interventions, and with ap-
proval of the ethics committee, end-of-life symptom manage-
ment order (ESMO) protocol was implemented. 

Discussion 

During severe hypoglycemia the main source of energy for the
nervous system is lost. Cerebral energy failure decreases intra-
cellular synthesis of proteins causing malfunctioning of cell
membrane ionic pumps which leads to shifts of water from
the extracellular to the intracellular compartment. This cre-
ates reversible cytotoxic edema specially at the level of the
cerebral cortex, basal ganglia, hippocampus, and long tracts of
white matter [1 ,5 ,8] . The cerebellum and brainstem are mostly
unaffected due to increase in local glucose transport mecha-
nisms, which correlates with the usual sparing of the infraten-
torial compartment during hypoglycemic encephalopathy [9] .

Alterations in the homeostasis of neurotransmitters are
also important in the pathogenesis of hypoglycemic neu-
ronal damage [10] . As glucose oxidation provides precursors
for the synthesis of neurotransmitters such as acetylcholine,
GABA, and glutamate. The excitotoxic action of glutamate has
been known to cause edema of glial cells and myelin sheaths
[10 ,12] . Alternative energy substrates such as glutamate and
glutamine leads to accumulation of ammonia which gener-
ate intracellular alkalosis and aspartate release into the ex-
tracellular space and may result in selective neuronal necro-
sis [10 ,11] . Neuropathological studies initially suggested that
gray matter was more vulnerable to hypoglycemic injury than
white matter, but recent imagenologic studies suggest that
white matter is more sensitive to hypoglycemia than previ-
ously thought [6 ,7 ,10] . 

Three typical imagenologic patterns are reported: selective
involvement of gray matter, selective involvement of white
matter or involvement of both gray and white matter. Most
of this with bilateral symmetric alterations [1 ,2 ,10 ,12–15 ]. A
white matter limited compromise has been described with le-
sions located on the corpus callosum, internal capsule, corona
radiata, centrum semiovale and less frequently on the cerebel-
lar peduncles [1 ,2 ,10 ,12 ,15] . DWI provides key information on
areas with restricted diffusion of water within the extracellu-
lar space and between intracellular and extracellular spaces
secondary to cytotoxic damage. 

Lesions related with hypoglycemia are described as hyper-
intense on T2WI and FLAIR sequences with high signal on the
DWI and reduction in the apparent diffusion coefficient (ADC)
[1 ,2 ,10 ,12–15 ]. This radiologic findings may be reversible after
correction of hypoglycemia [1 ,2 ,10 ,13] . Studies have found that
clinically profound and prolonged hypoglycemia is associated
with poor outcome [16] . Multiple studies have looked for a
relationship between MRI patterns and prognosis [2 ,13 ,14 ,17] .
Results have shown that exclusively focal lesions in the inter-
nal capsule correlate with a complete recovery; while diffuse
lesions in the hemispheric white matter or the basal ganglia
have poor short term prognosis [1-3 ,10 ,12–15 ,17 ,18] . 

It is important to take into account differential diagnosis of
these imagenological findings. In this specific case COVID-19
related disseminated leukoencephalopathy (CRDL). It’s usu-
ally described as a pattern of multifocal white matter lesions
characterized by reduced diffusivity on DWIMR, T2WI hyper-
intensity and T1WI central hypointensity. Lesions involving
bilateral middle cerebellar peduncles have been described
[23 ,24] . It should be noted that in our patient MRI lesions ap-
peared after an altered mental status related to hypoglycemia
and T1W1 central hypointensities were absent. 

To the best of our knowledge, there are only 8 cases of
bilateral middle cerebellar peduncle hypoglycemic compro-
mise reported in the literature [3 ,14 ,19–22 ]. Comparing the
data, we found that 77% of cases occurred in females with
a mean age of diagnosis of 53.5 years and DM2 (33.3%) and
chronic alcoholism (33.3%) as the most common comorbidi-
ties [14 ,19 ,20 ,22] . During hypoglycemic crisis all of the patients
reported glucose seric levels of less than 40 mg/dl (74-106)
and 88.8% presented with mental status deterioration (coma
44.4%, semicoma 11.1%, stupor 22.2%, and drowsiness 11.1%)
[14 ,19–22 ]. All patients underwent MR imaging with 33.3%
having focal compromise of the middle cerebellum peduncle
[3 ,21] . The remaining 66.6% showed diffuse lesions affecting
long tracts of white matter and gray matter [14 ,19 ,20 ,22] . Two
out of 6 of the patients with diffuse compromise developed
persistent vegetative state secondary to hypoglycemic crisis
[14] . 

Conclusion 

Although bilateral middle cerebellar peduncle hypoglycemic
lesions are a rare pattern of presentation they can appear
alone or with signal alterations in other locations. This is the
ninth case of bilateral cerebellar peduncle compromise with
hypoglycemic encephalopathy. As increasing evidence regard-
ing prognosis estimation of lesion distribution arises, we con-
sider it important to report the different cases of rare patterns
of distribution so further information can be acquired and an-
alyzed. 

Patient consent 

We confirm that the patient relative has reviewed and agreed
to all conditions of the patient consent form provided by the
ethics committee of our institution. We confirm that we have
obtained the signed consent from the patient close relative
and will be able to produce that signed consent form if re-
quested by the journal. 
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2010;27(1):37 .

[23] Rapalino O , Pourvaziri A , Maher M , Jaramillo-Cardoso A ,
Edlow BL , Conklin J , et al. Clinical, imaging, and lab 
correlates of severe COVID-19 leukoencephalopathy. Am J 
Neuroradiol AJNR 2021;42(4):632–8 .

[24] Freeman CW , Masur J , Hassankhani A , Wolf RL , Levine JM ,
Mohan S . Coronavirus disease (COVID-19)-related 
disseminated leukoencephalopathy: a retrospective study of 
findings on brain MRI. Am J Roentgenol 2021;216(4):1046–7 .

http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0001
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0001
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0001
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0001
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0001
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0002
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0002
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0002
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0002
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0002
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0003
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0003
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0003
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0003
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0003
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0003
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0003
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0003
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0004
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0004
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0004
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0004
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0004
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0004
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0004
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0004
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0005
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0005
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0005
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0005
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0006
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0006
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0006
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0006
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0006
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0007
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0007
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0007
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0007
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0007
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0008
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0008
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0008
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0008
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0009
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0009
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0009
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0009
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0010
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0010
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0010
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0010
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0010
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0010
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0011
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0011
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0012
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0012
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0012
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0012
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0013
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0013
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0013
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0013
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0013
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0013
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0014
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0014
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0014
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0014
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0014
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0014
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0014
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0014
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0015
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0015
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0015
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0016
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0016
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0016
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0016
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0016
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0016
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0016
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0016
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0017
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0017
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0017
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0017
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0017
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0017
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0018
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0018
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0018
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0018
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0018
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0019
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0019
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0019
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0020
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0020
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0020
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0020
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0020
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0021
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0021
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0021
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0021
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0021
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0021
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0021
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0021
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0022
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0022
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0022
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0022
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0023
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0023
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0023
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0023
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0023
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0023
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0023
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0023
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0024
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0024
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0024
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0024
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0024
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0024
http://refhub.elsevier.com/S1930-0433(22)00693-8/sbref0024

	Bilateral middle cerebellar peduncle compromise due to hypoglycemic encephalopathy: A case report and literature review
	 Introduction
	 Case report
	 Discussion
	 Conclusion
	 Patient consent
	 References


