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Acute Hemorrhagic Leukoencephalitis – A 
Rare but Fatal Form of Acute Disseminated 
Encephalomyelitis – Complicated by Brain 
Herniation: A Case Report and Literature Review
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 Patient: Male, 52-year-old
 Final Diagnosis: Acute hemorrhagic leukoencephalitis
 Symptoms:	 Deteriorating	consciousness	•	hemodynamic	instability
 Medication: —
 Clinical Procedure:	 CT	•	MRI	•	plasmapharesis
 Specialty:	 Critical	Care	Medicine	•	Immunology	•	General	and	Internal	Medicine	•	Neurology	•	Neurosurgery	•	

Radiology

 Objective: Unusual clinical course
 Background: Acute hemorrhagic leukoencephalitis (AHLE) is a very rare fulminant post-infectious demyelinating disease of 

the CNS. We report an atypical presentation of AHLE involving unique brain areas 2 weeks following a viral up-
per-respiratory tract infection (URTI). Early diagnosis and proper management improve the prognosis of this 
disease, and AHLE can have a very poor prognosis and high mortality rate.

 Case Report: A 52-year-old male patient was referred for deteriorating consciousness 2 weeks after a viral URTI. An initial 
brain CT scan showed multiple patchy bilateral and diffuse hypodense areas including the cerebellar, occipital, 
parietal, and frontal lobes. The diagnostic workup also included CSF analysis and MRI of the brain, which re-
vealed multiple areas of hemorrhagic involvement. Management included broad-spectrum antibiotics, acyclo-
vir, mannitol, steroids, and plasmapheresis. On the fifth day of admission, brain CT showed severe diffuse ede-
ma and brain herniation. Unfortunately, despite prompt aggressive treatment measures, within 48 hours the 
patient died due to centrally-mediated hemodynamic instability.

 Conclusions: We report a rare case of AHLE with a unique presentation and extensive unusual involvement of regions of 
periventricular and subcortical white matter, cerebellum, and midbrain. Early diagnosis along with appropri-
ate management measures and intensive care can help decrease morbidity and mortality; therefore, prompt 
referral and high-level care should be sought for all patients who present with acute deteriorating conscious-
ness. We hope that this report can help future studies to better characterize this rare disease and provide fur-
ther guidance regarding prognosis and management.
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Background

Acute hemorrhagic leukoencephalitis (AHLE), also known as 
Hurst’s disease, is a very rare fulminant post-infectious demy-
elinating disease of the central nervous system (CNS), and is 
usually reported to follow acute respiratory illnesses or vac-
cinations. Frequently, AHL presents with meningismus, sei-
zures, multiple focal neurological deficits, and impaired con-
sciousness that rapidly progresses to coma [1]. The diagnosis 
is largely made clinically with suggestive cerebrospinal fluid 
(CSF) analysis and magnetic resonance imaging (MRI) findings.

However, the definitive diagnosis is confirmed by brain biop-
sy [1,2]. Although white matter of The frontal and parietal lobes 
are usually the affected areas of the brain, the posterior fos-
sa structures are rarely involved [2,3]. The outcome is usually 
devastating, with poor prognosis, although prompt recognition 
and management can improve outcomes [3-6]. Herein, we re-
port a 52-year-old male patient who presented with acute en-
cephalopathy after 2 weeks of a viral upper-respiratory tract 
infection that was complicated by emerging neurological defi-
cits with involvement of posterior fossa structures, which rap-
idly resulted in brain herniation and death.

Case	Report

A 52-year-old previously healthy male patient was referred to 
our tertiary center for deteriorating consciousness and confu-
sion. The patient was in his usual healthy state until 2 weeks 
prior to admission, when he developed odd behavior and al-
tered level of consciousness following an upper-respiratory 
tract illness that required a 2-day stay in a periphery local hos-
pital before his referral to our center; otherwise, the patient 

had a nonsignificant past medical history. At the outside hos-
pital, the patient required intubation and mechanical venti-
lation for airway protection due to decreased consciousness. 
The initial brain computed tomography (CT) scan (Figure 1) 
showed multiple patchy bilateral and diffuse hypodense areas 
at cortical and subcortical regions of the brain, including the 
cerebellar, occipital, parietal, and frontal lobes, lacking con-
trast enhancement.

Upon his arrival to our intensive care unit, the patient was le-
thargic, opened eyes to pain stimuli, localized to pain, with sta-
ble vital signs, and was afebrile. A neurologic examination re-
vealed brisk right extensor planter reflex (Babinski reflex), his 
pupils were reactive bilaterally with anisocoria, and the right 
pupil was smaller than the left. The patient’s respiratory and 
physical examinations were within normal limits, and no skin 
changes were noted. A non-traumatic lumbar puncture re-
vealed cerebrospinal fluid (CSF) pleocytosis with white blood 
cell count of 250 cells/mL, of which 70% were lymphocytes, 
red blood cell count was 400 cells/mL, increased protein level 
156 mg/dl, and a normal CSF-to-serum glucose ratio 74/151. 
Human immunodeficiency virus (HIV), Herpes Simplex Virus 
(HSV), and Epstein-Barr virus (EBV) viral titers were negative, 
no other viral titers were obtained, and bacterial blood cul-
tures were obtained and were negative.

Magnetic resonance imaging (MRI) of the brain (Figure 2) re-
vealed bilateral multiple areas of abnormal hyper-intensities 
with associated edema and effacement of sulci on FLAIR and 
T2-weighted images. Susceptibility-weighted imaging show-
ing multiple areas of hemorrhagic components bilaterally in 
the involved portions of the cerebral hemispheres.

Figure 1.  Initial CT scan (A-C) showing multiple patchy bilateral and diffuse hypodense areas at cortical and subcortical regions of 
occipital, parietal, and frontal lobes, and cerebellum.
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The clinical, neuroimaging, and CSF features suggested the 
diagnosis of AHLE. The patient was promptly managed with 
broad-spectrum antibiotics, including vancomycin along with 
acyclovir, pulse steroids (methylprednisolone 1 gram i.v. dai-
ly), and mannitol. He was also started on plasmapheresis and 
received 2 sessions. However, the patient’s neurological state 
continued to deteriorate. A brain CT scan was repeated on the 
hospital day 5 and showed severe diffused brain edema with 
brain herniation (Figure 3); 24 hours later, he became hemody-
namically unstable, with severe bradycardia and hypotension, 
which was thought to be centrally mediated. Subsequently, 
upon extensive discussion with his family and all care team 
members, the patient’s care was transitioned to a comfort mea-
sures approach and he died within 48 hours. Brain biopsy and 
autopsy were not done due to family preference.

Discussion

Acute hemorrhagic leukoencephalitis was first described by 
Edward Weston Hurst in 1941 and is also known as Hurst’s 
disease. Hurst and colleagues reported 2 adult patients who 
developed severe focal neurological signs after respiratory ill-
nesses [7]. AHLE is a very rare demyelinating disease mainly 
affecting children [5].

AHLE is usually a post-infectious disease, which might be as-
sociated with viral or bacterial infections or can occur after 
vaccination. Brain biopsies of patients with AHLE can show in-
fective agents such as Herpes simplex virus, Varicella zoster vi-
rus, and Human herpesvirus-6 [8]. Other agents have also been 
described to be associated with AHLE, such as Epstein-Barr vi-
rus (EBV), Influenza A virus, and Mycoplasma pneumoniae [9]. 
Therefore, the presumptive pathological mechanism of the 

Figure 2.  (A) Axial fluid attenuated inversion recovery (FLAIR) image showing multiple areas of abnormal hyper-intensities with 
associated edema and effacement of sulci bilaterally. (B) Susceptibility-weighted imaging (SWI) showing multiple areas of 
hemorrhagic components bilaterally in the involved portions of the cerebral hemispheres. (C, D) T2 and SWI images showing 
unusual involvement of the infratentorial compartment with right intracerebellar infarction and hemorrhage. (E) Diffusion-
weighted imaging (DWI) showing hyperdense areas of acute infarction “restricted diffusion”. (F) Apparent diffusion 
coefficient (ADC) map showing dark signals indicating acute ischemia.
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disease is the molecular mimicry of viral or bacterial antigens 
and human myelin antigens that initiate autoimmune demy-
elination of the CNS neurons [3]. However, in brain specimens 
of controls, viral DNA has been detected as well, limiting the 
understanding of viral agents as a cause of this disease [10].

The frequency of AHLE is unclear, with more than 90 cases 
reported, and 19 of these cases included reported MRI find-
ings [3,7]. The clinical picture of AHLE is usually characterized 
by a progressive deteriorating neurological condition. Patients 
can have headache, mental status changes, focal neurological 
deficits, and fever. Less commonly, AHLE can present with psy-
chological symptoms [11]. This clinical picture is on the con-
trary of acute disseminated encephalomyelitis (ADEM), which 
is a CNS demyelinating disease with a distinct tendency to a 
perivenous localization of pathological changes. ADEM tends to 
have a milder clinical presentation and better outcomes with 
less occurrence of hemorrhage on MRI. As with AHLE, the eti-
ology of ADEM can have a temporal link with viral infections 
(post-infection encephalomyelitis) [12,13]. Therefore, AHL is 
considered the hyper-acute form of ADEM [5-7].

Other pathologic entities can be considered in the differen-
tial diagnosis: Herpes simplex encephalitis, which usually in-
volves the limbic system, including the medial temporal lobes, 
insular cortices, and inferolateral frontal lobes on MRI, sparing 
the basal ganglia [14]; and multiple sclerosis, which can have 
various presentations depending on the areas affected (MRI 
findings in multiple sclerosis include hypo-intense or hyper-
intense multifocal plaque lesions, which can be infratentorial, 
periventricular, within the deep white matter, juxtacortical, or 
mixed white matter/gray matter lesions [15]. Another differ-
ential diagnosis is CNS vasculitis, which includes a wide vari-
ety of diseases that can have a non-specific presentation. On 

MRI, vasculitis is characterized by multiple infarctions, usual-
ly bilateral, affecting different vascular territories of variable 
size, and in various stages of healing [16].

Elevated erythrocyte sedimentation rate, leukocytosis, and 
elevation of CSF protein and white blood cell count can also 
be seen [5]. Our patient’s CSF evaluation revealed pleocytosis 
with a white blood cell count of 250 cells/mL, of which 70% 
were lymphocytes, red blood cell count of 400 cells/mL, and 
increased protein level of 156 mg\dl. These findings are com-
patible with a diagnosis of AHLE.

Typical features of AHLE on radiologic workup include focal 
hemorrhage, diffuse demyelination, perivascular necrosis, and 
inflammatory meningeal infiltrates [17]. AHLE has a variable 
scope of magnetic resonance imaging (MRI) findings, including 
multifocal bilateral white matter hyper-intense lesions, hyper-
intense white matter edema, and punctate hemorrhagic hypo-
intense lesions on T2-weighted MRI. These lesions can be ex-
tensive and include areas of the brainstem, internal capsules, 
parietal lobes, and cerebellum [18]. The present case had ex-
tensive abnormal hyper-intense lesions affecting the periven-
tricular and subcortical white matter, cerebellum, and midbrain.

Management of AHLE mainly focuses on early diagnosis and in-
tensive care. It largely depends on immunosuppression, which is 
achieved by combinations of corticosteroids and cyclophospha-
mide. Plasmapheresis may have profound effects on improve-
ment [3]. Measures against increased intracranial pressure should 
also be considered [3]. Our patient was started on mannitol, acy-
clovir, and methylprednisolone in addition to plasmapheresis.

The prognosis and outcome of patients suffering AHLE can be 
fulminant and poor, as in most patients, with death occurring an 

Figure 3.  Last CT scan (A-C) on hospital day 5 showing diffuse effacement of sulci and CSF spaces with slit-like ventricles, and crowded 
foramen magnum, indicating brain herniation.
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average of 6 days after symptoms onset [2]. Our patient’s fulmi-
nant neurological status unfortunately remained unchanged and, 
shortly after transitioning to comfort measures, the patient died.

Table 1 includes 7 cases of AHLE, along with their clinical pre-
sentation, treatment, outcomes, and radiologic findings. In 

clinical presentation, a progressive reduced level of conscious-
ness almost always followed by focal neurological deficits is 
the earliest feature of the disease. Survival of the patients re-
lied mainly on immune suppression and lowering intracranial 
pressure. Immune suppression achieved by either a combina-
tion of corticosteroids, plasmapheresis, and cyclophosphamide, 

First author 
Age 

(years) 
Sex 

Initial	CNS 
issues

Medical 
treatment (time 

in	HDs)	

Surgical 
intervention 
(time	in	HDs)

Clinical 
outcomes 

Radiologic 
findings

Ryan [3] 31 M Aphasia, 
Comprehension 
deficit, 
Increased tone 
and extremity 
weakness, and 
Babinski reflex

High dose 
steroid (10th)

TPE (11th)

Ventriculostomy 
(3rd)

Decompressive 
craniotomy 
and bone flap 
removal (5th)

Speaking and 
eating food 
(16th HD), 
Ambulating 
with normal 
tone and power 
(23rd HD), 4 
months f/u 
work full time

No radiologic findings 
reported

Klein [4] 34 M Extremity 
rhythmic 
activity, 
Tonic-clonic 
seizure, Status 
epilepticus, 
Brisk deep 
tendon reflexes 
and Babinski 
reflex

Dexamethasone, 
Phenytoin, 
Diazepam, 
Acyclovir (1st)

None Extubated (2nd 
HD), discharged 
(13th HD), 4 
months f/u 
work full time

MRI on showed 
hyperintense 
regions involving the 
subcortical, frontal 
and temporal,parietal 
region, and subacute 
hemorrhage in right 
basal ganglia

Elsheikh [7] 49 F Drowsiness, 
Vertigo, Nausea, 
Hemiparesis, 
Deteriorated to 
deep coma

Corticosteroids, 
Cyclopho-
sphamide (8th)

External 
ventricular 
drain (2nd)

Persistent 
vegetative 
state (9th HD), 
Bilateral white 
matter lesions 
remained 
unchanged on 
f/u CT-scan 
(19th HD)

initial CT showed a right 
thalamic hemorrhage 
with blood within both 
lateral ventricles, third 
and fourth ventricles

MRI showed confirmed 
widespread bilateral 
white matter 
lesionswith increased 
signal in T2 and 
diffusion weighted 
images, pronounced in 
the centrum semiovale

Catalan [5] 62 M Diplopia, Ataxia, 
Nystagmus, 
Hemiplegia, 
Seizures, and 
Deteriorated to 
deep coma

Dexamethasone, 
plasmapheresis, 
Antibiotics, 
Aciclovir (1st)

None Slowly improved 
(after 30th HD), 
5 months f/u 
persist left 
hemiplegia

Brain CT scan was 
normal, while MRI T2-
weighted and FLAIR 
images showed an 
extensive area of 
signal hyperintensity 
involving bilaterally the 
posterior pontine and 
mesencephalic white 
matter and left corpus 
callosum

Table 1. Comparison between AHLE cases reported in the literature, including type, time of treatment initiation, and clinical outcomes.
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Table 1 continued.  Comparison between AHLE cases reported in the literature, including type, time of treatment initiation, and clinical 
outcomes.

First author 
Age 

(years) 
Sex 

Initial	CNS 
issues

Medical 
treatment (time 

in	HDs)	

Surgical 
intervention 
(time	in	HDs)

Clinical 
outcomes 

Radiologic 
findings

Markus [19] 34 M Dysphasia, 
Hemiparesis, 
Drowsiness, 
Neck stiffness, 
Facial weakness, 
and Absent gag 
reflex

Acyclovir, 
Antibiotics, 
phenytoin, and 
dexamethasone 
(1st) 
Hyperventilation, 
mannitol, and 
lignocaine (2nd) 
Methylpred-
nisolone (3rd) 
plasmapheresis, 
cyclopho-
sphamide (9th)

Lobectomy 
and bone flap 
removal (3rd)

First signs of 
recovery (14th 
HD), Extubated 
(17th HD), 
9 months 
f/u minimal 
neurological
deficits

Brain CT showed left 
frontoparietal oedema 
with mass effect 
causing effacement of 
the sulci and the frontal 
horn of the lateral 
ventricle and 5 mm 
midline shift

Seals [20] 50 F Headache, 
Slurred speech,  
Lethargic, 
Increased tone 
and extremity 
weakness, Brisk 
deep tendon 
reflexes, and 
Babinski reflex

Methylpre-
dnisolone 
sodium 
succinate, oral 
prednisone 
(3rd) Cyclophos-
phamide (8th)

None Spontaneous 
movements 
and meaningful 
Speech (9th 
HD), Mild 
recent memory 
impairment

Brain CT revealed a non-
enhancing low-density 
area in the right frontal 
and parietal lobes, with 
a slight mass effect

Rosman [21] 6 F Decreased tone 
and extremity 
weakness, 
Opisthotonic, 
Dysphasia, 
Hemiplegia, and 
Babinski reflex

Dexamethasone, 
Acyclovir (4th)

None Difficult long-
term memory 
and verbal 
expression 
(14th HD), 
Three weeks 
f/u ambulating 
with minimal 
neurological 
deficits

Normal findings on 
brain CT scan

Brain MRI showed 
numerous bilateral non-
enhancing white-matter 
lesions in the right 
centrum semiovale, both 
cerebral peduncles and 
the tectum. Findings 
resolved on discharge

or corticosteroids with plasmapheresis, or even corticosteroid 
alone, as in a single surviving patient. Managing the increased 
intracranial pressure is a major component as well, and is best 
achieved either medically or surgically. In these surviving pa-
tients we believe that early surgical intervention against in-
creased ICP was a key to survival. Clinical outcome is variable 
for the patients who survived, with some of the focal neuro-
logic deficits persisting on follow-up [18-22].

Conclusions

AHLE should be considered in patients with acute deteriorating 
level of consciousness after a recent respiratory illness. AHLE 
typically presents with headache, mental status changes, fever 

and multifocal neurological deficits. The diagnosis is largely 
made clinically, with suggestive CSF analysis and MRI findings. 
Neuroimaging with MRI and CT scan allows for prompt diagno-
sis. Management largely depends on immunosuppression with 
corticosteroids and cyclophosphamide in addition to plasma-
pheresis. AHLE usually has a very poor prognosis and outcome; 
and, based on the limited available literature, we believe the 
mortality and morbidity rates can be decreased by early de-
tection and treatment with immunosuppression and plasma-
pheresis; therefore, prompt referral and high-level care should 
be sought for all patients who present with acute deteriorat-
ing level of consciousness. There are still large gaps of knowl-
edge about this rare disease, and more studies are needed to 
better characterize it and to provide further information and 
guidance regarding its prognosis and management.
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