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ARTICLE INFO ABSTRACT

Article history: We present a case of a 70-year-old male who was brought to the hospital with altered mental
Received 18 July 2023 status and was found to have 2 serious complications of cocaine use which are Cerebellar
Revised 19 August 2023 Hippocampal and Basal Nuclei Transient Edema with Restricted diffusion (CHANTER) syn-
Accepted 22 August 2023 drome and mesenteric ischemia. CHANTER syndrome is a recently described constellation

of radiologic and clinical findings and has a strong association with opiates, and/or other
drugs of abuse, including cocaine. Even though CHANTER has many similarities with other

Keywords: ischemic, anoxic, and/or toxic injuries related to substance abuse such as clinical presenta-
CHANTER Syndrome tion and restricted diffusion on magnetic resonance imaging (MRI); the typical distribution
Cocaine of affected regions in the brain is helpful in differentiating from other injuries. With this
Opiate study, we aim to emphasize the clues that separate CHANTER syndrome from other acute
Stroke neurologic problems in the setting of substance use. Our case also suggests that the ob-

structive hydrocephalus, a known possible complication of CHANTER, is likely seen in the
cases with severe and central cerebellar involvement. Additionally, it is not common to see
complications in 2 different systems concurrently and a multisystemic approach is crucial
to a patient with cocaine use to prevent missed life-threatening consequences throughout
the various body systems.
© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

annual World Drug Report, 4% of the global population be-
tween ages 15 and 64 years have been suffering from co-
caine abuse [1]. Besides the significant number of deaths, co-
Cocaine is a powerfully addictive stimulant and one of the  caine use disorder has been found to be associated with 2.6
most frequently used recreational drugs. According to the  million disability-adjusted life years [2]. It leads to a variety
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of chronic manifestations such as loss of smell, nosebleeds,
cough, asthma, malnutrition, higher risk for infections includ-
ing HIV and Hepatitis C. Moreover, exposed individuals may
present to the emergency rooms with acute cardiovascular
symptoms, acute neurologic symptoms, and/or acute abdom-
inal pain [3-5].

The physiopathology of cocaine on different organs is sub-
stantially similar. It inhibits noradrenaline reuptake in the
synaptic cleft of sympathetic neurons. It has also been shown
to facilitate the discharge of central and peripheral cate-
cholamines which induce thrombus formation through acti-
vating and increasing the number of circulating platelets. An-
other effect of cocaine is to stimulate vasospasm by increasing
the level of extracellular dopamine [4-6]. Regardless of the un-
derlying mechanism, the risk of brain ischemia may increase
up to 7 times more in cocaine users as compared to the normal
population [7].

Although there have been known acute neurologic injuries
associated with cocaine and/or other substance abuse, such
as acute ischemic stroke, Hypoxic-Ischemic Encephalopa-
thy (HIE), Heroin-associated spongiform leukoencephalopa-
thy (HASL), CHANTER was described recently as a radiologic
and clinical syndrome with typical imaging findings [8]. As
clinical presentations can overlap, it is crucial to differentiate
CHANTER from other substance-use-related acute neurologic
injuries, given its distinct clinical course, potential complica-
tions, and management, while also acknowledging the height-
ened risk of obstructive hydrocephalus because of cerebellar
edema [8-10]. CHANTER is characterized by bilateral symmet-
ric abnormal restricted diffusion areas involving basal gan-
glia, hippocampus, and cerebellar hemispheres. The differen-
tial diagnosis of acute neurologic disturbances in the setting
of substance use is discussed in detail in the discussion.

Cocaine use-related bowel ischemia may have a benign-
appearing physical exam and subtle radiological findings and
may not be detected at the presentation. It can cause a variety
of clinical conditions ranging from less severe non-obstructive
mesenteric ischemia (NOMI) to bowel necrosis and even death
[11].

Case report

A 70-year-old male with a past medical history of hyperten-
sion, diabetes mellitus, hyperlipidemia, and substance use
was brought in by emergency medical services after being
found unresponsive on the street. At the initial physical exam,
the patient was lethargic, oriented to self only, and unable to
give adequate history. Additionally, he was found to be hy-
poxic. There was left lower quadrant tenderness on the ab-
dominal exam. Lab studies revealed acute kidney injury (GFR:
17 mL/min), hyperkalemia (potassium: 6.4 mmol/L) and high
anion gap metabolic acidosis (PH Venous: 7.11, anion gap: 19
mEq/L and lactate venous: 3.7 mmol/L). The urine drug screen
test was positive for cocaine.

Computed tomography of the abdomen and pelvis (CTAP)
was performed and revealed long segment concentric wall
thickening of ileal loops along with mild surrounding mesen-
teric fat stranding and suspicious air densities within the
bowel wall (Figs. 1A and B). Findings were suspicious for
mesenteric ischemia given the history of cocaine use. CT an-
giogram of abdomen and pelvis showed negligible stenosis
of superior mesenteric artery and there was no thrombosis
in superior mesenteric vein. CT Head was positive for hy-
podensities involving bilateral basal ganglia and cerebellar
hemispheres which was likely secondary to cytotoxic edema.
(Figs. 2A and B). MRI of the brain revealed areas of restricted
diffusion in the bilateral globus pallidus, bilateral hippocampi
and bilateral peripheral cerebellar hemispheres. Figs. 3A-C
respectively). MR angiography (MRA) revealed no significant
stenosis neither in the carotid system nor in the circle of Willis
arteries. This constellation of findings was found to be the
most consistent with CHANTER syndrome because of the typi-
cal distribution of restricted diffusion areas and history of opi-
ate use. There was no evidence of obstructive hydrocephalus
in our case. We believe that it is because of mild and peripheral
involvement of cerebellar hemispheres in contrast to prior
published cases. (Fig. 3A). Follow-up CT also did not reveal ob-
structive hydrocephalus (Fig. 4).

Fig. 1 - Axial (A) and coronal (B) CT abdomen and pelvis revealed long segment concentric wall thickening of ileal loops
(yellow arrows) with mild surrounding mesenteric fat stranding (white arrow) and suspicious air densities within the bowel

wall (red arrow).
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Fig. 2 - CT Head was positive for hypodensities symmetrically involving bilateral basal ganglia (A; yellow arrows) and
cerebellar hemispheres (B; red arrows).

Fig. 3 - MR of brain revealed areas of restricted diffusion in the bilateral globus-pallidus (A; yellow arrows), bilateral
hippocampal gyri (B; red arrows), bilateral cerebellar hemispheres (C; white arrows).
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Fig. 4 - Follow-up CT Head did not show evidence of
hydrocephalus.

The patient was admitted to the intensive care unit and
cared for in the intensive care unit and neurology floor. The
patient’s mental status improved, was alert and able to move
all extremities on the discharge day, and was sent to the suba-
cute rehabilitation center for further treatment. Nonobstruc-
tive mesenteric ischemia was managed conservatively, result-
ing in improved abdominal pain the following day.

Discussion

CHANTER is a novel radiologic and clinical syndrome identi-
fied by the presence of restricted diffusion areas in the brain.
These areas are present in the basal ganglia, hippocampi,
and cerebellar hemispheres with grossly symmetrical involve-
ment. This pattern is commonly observed in patients with a
history of opiate use or other substance abuse, including co-
caine. Patients usually present with stupor or comatose condi-
tions. There is an increased risk for obstructive hydrocephalus
which may need more aggressive treatment and possible sur-
gical intervention. The obstructive hydrocephalus did not de-
velop in our case. We believe that is because the involvement
was less severe and more peripherally located in the cerebellar
hemispheres in our case, as compared to the prior published
cases. It suggests that patients with severe and central cere-
bellar involvement may have increased risk for hydrocephalus
and may need close clinical and radiologic follow-up.

The differential diagnosis of CHANTER syndrome
should include acute ischemic stroke, hypoxic ischemic
encephalopathy (HIE) and Heroin-associated spongiform
leukoencephalopathy (HASL). Acute ischemic stroke can
cause areas of restricted diffusion in a vascular territory and
occlusion of vasculature may be seen on MRA. In our case, all
macrovascular structures within the territories of ischemia
looked grossly normal without evidence of hemodynamically
significant stenosis or thrombosis. The restricted diffusion
areas seen in HIE may include basal ganglia, hippocampus,
and cerebellar hemispheres like CHANTER; however other
high metabolic demand areas are also affected such as the
cerebral cortex, thalamus, and subcortical white matter. HIE
can also cause diffuse cerebral edema. Moreover, obstructive
hydrocephalus is not a known complication of HIE. HASL
is a vacuolating myelopathy that is characterized by exten-
sive, confluent symmetrical white matter involvement with
predilection of the occipital and parietal lobes in the setting
of inhaling heroin use, in contrast to basal ganglia and hip-
pocampal involvement seen in CHANTER syndrome. There
is more subacute injury and T2 hyperintensities seen in the
white matter with or without associated restricted diffusion.

Consequently, with this case, we would like to reiterate the
importance of distinguishing CHANTER from other substance
use-related acute neurologic injuries. Our case also suggests
that hydrocephalus is one of the well-known possible compli-
cations of CHANTER syndrome that is likely related to central
and severe involvement of the cerebellum. These patients may
need close follow-up. We do also recommend a multisystemic
approach for those patients to prevent missed life-threatening
consequences in the various body systems.
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