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Cerebellar, hippocampal, and basal nuclei transient edema with restricted diffusion
(CHANTER) syndrome is a constellation of specific imaging findings characterized by cy-
totoxic edema in the bilateral hippocampi, cerebellar cortices, and basal ganglia in patients
presenting with altered mental status in the setting of substance intoxication. Previous case
reports have demonstrated a strong correlation between CHANTER syndrome and polysub-
stance abuse, particularly with opioid intoxication. The patient we present in this case was
found unresponsive following opioid use and demonstrated a constellation of findings on
initial and follow-up imaging, consistent with CHANTER syndrome. While cases of irre-
versible brain damage or death during hospitalization have been reported in the literature,
our patient demonstrated near-full recovery a few days after admission to the hospital. We
aim to highlight the presentation and progression of CHANTER syndrome and alert clini-
cians and radiologists to include this entity in their diagnostic checklist for patients with
polysubstance abuse and altered mental status.
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Fig. 1 - Noncontrast computed tomography images of the head from the patient at the time of arrival. Representative images
from axial noncontrast CT head demonstrate hypodense areas within bilateral cerebellar hemispheres (arrows in A),
bilateral basal ganglia (arrows in B) and bilateral hippocampi (arrows in C).

Introduction

Cerebellar, hippocampal, and basal nuclei transient edema
with restricted diffusion (CHANTER) syndrome is a recently
described constellation of imaging findings in adults with
opioid neurotoxicity. It was first described by a group of
clinicians in a case series in 2019 and further character-
ized by other case series and case reports in the following
years [1]. The syndrome is characterized by transient cyto-
toxic edema in the bilateral cerebellar cortices, hippocampi,
and basal ganglia accompanied by diffusion restriction and,
in some cases, obstructive hydrocephalus secondary to the
edema [1]. It is believed that CHANTER may be related to
primary metabolic or mitochondrial failure with some de-
gree of anoxic brain injury secondary to opioid use [1]. Data
from postmortem analysis of heroin users demonstrated hip-
pocampal Purkinje cell loss and evidence of micro- or as-
troglial reactivity which may represent a combination of hy-
poxic and neurotoxic effects [2]. In another study, fentanyl and
other synthetic opiates have been linked to focal brain injury,
including the hippocampus [3]. Although this entity shares
a very similar clinical picture with other opioid-toxidromes
such as heroin-associated spongiform leukoencephalopathy
or opioid-associated amnestic syndrome, as well as common
neurologic entities such as ischemic stroke, hypoxic injury,
and metabolic leukoencephalopathies, the distinct imaging
pattern in CHANTER helps radiologists and clinicians to iden-
tify this entity from other possible differential diagnoses [1,4].
In this case, we present a 47-year-old female with a history of
HIV and polysubstance use who presented to the emergency
department of our medical center with altered mental status
and was subsequently diagnosed with CHANTER syndrome.

Case presentation

A 47-year-old African American female with a history of recre-
ational drug use presented to the emergency department after

being found unresponsive at a bus stop. Physical examination
revealed a respiratory rate of 5 breaths per minute, an oxygen
saturation of 77% on room air, blood pressure of 83/71 mm Hg,
temperature of 92.5°F, pinpoint pupils, and minimal response
to sternal rub. The patient was administered 2 mg of Naloxone
without significant improvement, followed by an additional 4
mg, which resulted in slightly increased alertness. Given the
low serum glucose level of 56 mg/dL, 25 mL of 50% dextrose
solution was administered. The patient was intubated due to
persistent reduced responsiveness and the need to protect
the airway. Several etiologies were considered, including is-
chemic, metabolic, infectious, drug-related, and traumatic.

Owing to the wide range of potential differentials, an ex-
tensive laboratory workup was conducted, revealing leukocy-
tosis of 18.29 K/uL (3.6-9.5 K/ulL), elevated serum lactate of
3.1 mmol/L (0.5-2.2 mmol/L), elevated serum creatinine of 2.2
mg/dL (0.4 - 1.0 mg/dL), and mild hyponatremia of 132 mmol/L
(135-145 mmol/L). Blood cultures were negative. Drug screen-
ing was positive for cocaine and phencyclidine, while a drug
screening performed 6 months prior tested positive for am-
phetamines, cocaine, and phencyclidine.

Noncontrast computed tomography (CT) of the brain re-
vealed multiple hypodense regions in the cerebellar hemi-
spheres (Fig. 1A), basal ganglia (Fig. 1B), and hippocampi
(Fig. 1C). Subsequent magnetic resonance (MR) imaging of the
brain displayed multiple areas of diffusion restriction and
FLAIR hyperintensities within the cerebellar hemispheres,
hippocampus, and putamen bilaterally (Fig. 2A-C). Addition-
ally, mild diffuse cerebral edema was noted with mass effect
on the fourth ventricle, without evidence of brain herniation.
The bilateral imaging findings did not correspond to a spe-
cific vascular territory, so a differential of toxic or metabolic
insult was considered. Furthermore, the evidence of recre-
ational drug abuse along with the above-described character-
istic imaging findings were strongly suggestive of CHANTER
syndrome.

The patient was managed conservatively with fluid resus-
citation, electrolyte replenishment, antiseizure medication,
and blood pressure control. Antibiotics were discontinued due
to negative blood cultures. By day 4, the patient’s condition
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Fig. 2 - Axial FLAIR, (A) diffusion-weighted, (B) and ADC (C) MR images at the level of the cerebellum (top row), hippocampi
(middle row) and basal nuclei (bottom row) demonstrate symmetric high signal within the cerebellar hemispheres, bilateral
hippocampi and globus pallidus of basal ganglia (arrows in A, B, C). Hypointensity of the involved areas on ADC images (C)

indicates restricted diffusion and cytotoxic edema.

improved. Upon discharge, the patient was awake and alert to
self and place, but not to time. Neurological examination indi-
cated bilateral upper extremity strength of 5/5, bilateral lower
extremity strength of 4/5, and mildly reduced sensation in the
lower extremities bilaterally.

Discussion

It is well known that in patients with altered mental status,
differential diagnosis can be a long list of possibilities, in-
cluding but not limited to acute ischemic stroke, anoxic brain
injury, posterior reversible encephalopathy syndrome (PRES),
and other described toxic and metabolic injuries. All these
entities share similar clinical and radiologic features, which
can be challenging for physicians to differentiate 1 from an-
other and promptly make a correct diagnosis. It is crucial to
determine if the underlying etiology is a reversible pathology
and, most importantly, whether the outcome can drastically
change positively with urgent intervention [1,4-6].

Given the distinct pattern of involvement in the brain on
imaging and history of opioid abuse, CHANTER syndrome is
an important entity that should be distinguished from other

clinical entities with similar presentation and should be in-
cluded in the clinical and radiological differential diagnoses in
patients with cognitive decline and history of substance abuse
[1,4-6].

Acute ischemic stroke is almost always at the top of clinical
differential diagnoses in patients with altered mental status.
Restricted diffusion on brain MRI is one of the radiologic fea-
tures in CHANTER syndrome and might be misinterpreted for
acute ischemic stroke. However, CHANTER syndrome involves
particular brain regions without favoring a vascular distribu-
tion and does not have an underlying vascular occlusion on
imaging [1].

PRES is another clinical entity that can share similar ra-
diologic and clinical features with CHANTER. Although PRES
might affect the posterior fossa and cause edema with mass
effect, it predominantly affects the white matter, contrary to
CHANTER syndrome [1].

Opioid toxidromes also demonstrate features akin to
CHANTER syndrome, including opioid-associated amnestic
syndrome (OAA), pediatric opioid use-associated neurotoxic-
ity with cerebellar edema syndrome (POUNCE), and heroin-
associated spongiform leukoencephalopathy, also known as
“chasing the dragon leukoencephalopathy” [1,4]. In the case
series reported by Mallikarjun et al. [4] in 2022, the authors
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mentioned the similarities between these clinical entities and
alluded to the possibility of a spectrum of opioid syndromes
consisting of CHANTER, OAA, and POUNCE syndrome.

OAA shares similar features with CHANTER syndrome in
patients with opioid use, particularly with fentanyl [4,7-12].
Patients typically present with complaints of amnesia after
opioid use, and they usually have milder clinical course and
better outcomes in comparison to CHANTER syndrome [4].
Imaging in OAA patients demonstrates T2/FLAIR signal hy-
perintensity with concurrent restricted diffusion in the hip-
pocampi, but the cerebellum and deep nuclei are usually
spared. Another defining feature of OAA is the absence of ob-
structive hydrocephalus, given that the cerebellum is often
spared [4].

Heroin-associated spongiform leukoencephalopathy is
strictly seen in patients inhaling heroin vapors. It affects
predominantly white matter without significant diffusion re-
striction, which differs from CHANTER, where gray matter
predilection and restricted diffusion are hallmarks of the en-
tity [1].

POUNCE is another syndrome that belongs to the proposed
spectrum, which is seen in the pediatric population after ex-
posure to opioids and the patient typically presents with al-
tered mental status [13,14]. On imaging, malignant cerebellar
edema is a prominent finding which may result in obstruc-
tive hydrocephalus similar to CHANTER syndrome [13,15,16].
However, POUNCE syndrome rarely involves the hippocampi
and basal ganglia, and it rather has a predilection for white
matter with areas of hypoattenuation on CT, and T2 hyperin-
tense lesions on MRI [13-17].

CHANTER syndrome is associated with a wide range of
clinical outcomes, varying from rapid recovery to severe mor-
bidity and death [1,4]. While some patients in the prior case se-
ries had poor prognoses or died, most had favorable outcomes
with near-complete recovery or mild-to-moderate residual
impairment. Like many diagnosed with CHANTER syndrome,
our patient demonstrated a swift and complete recovery af-
ter presenting with severely declined cognitive function and
requiring intubation [1,4,5,18]. However, our patient differed
from most prior cases in that they had cerebellar edema and
some degree of mass effect on the 4th ventricle, without re-
sulting in obstructive hydrocephalus [1,4,5,18]. In our case, the
patient also had cerebellar edema and some degree of mass
effect on the fourth ventricle, which was not to the extent to
cause obstructive hydrocephalus. For this reason, we believe
that the absence of malignant mass effect and resultant ob-
structive hydrocephalus might have played a significant role
in our patient’s quick recovery without debilitating complica-
tions.

Conclusion

We present a case of CHANTER syndrome with near-complete
recovery. We believe that clinicians and radiologists should be
in the know about this entity and include it in their differ-
ential. Although there are some exceptions in prior case re-
ports with poor outcomes with significant morbidity and even
death, patients diagnosed with CHANTER syndrome had an

overall good prognosis with early identification and interven-
tion.

Patient consent

The authors declare that this report does not contain any per-
sonal information that could lead to the identification of the
patients. Written informed consent for the publication of this
case report was obtained from the patient.
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