
We report 2 Dutch siblings with a homozygous
p.Arg169Gln mutation in CECR1. Their symptoms
of early-onset stroke, skin abnormalities, splenomegaly,
and ophthalmologic involvement overlap with previously
described cases. However, the unexplained early-onset
acute episode with ataxia resolving spontaneously, a
labyrinthitis-like episode with vertigo and nausea, and
the cranial nerve palsies, e.g., acute hearing loss in the
eldest brother and optic nerve involvement in the youn-
gest, have not yet been reported.

In patients with unexplained young-onset lacunar
stroke accompanied by systemic inflammation and a
positive family history suspicious of recessively inher-
ited disease (i.e., affected sibling), ADA2 deficiency
needs to be considered in the differential diagnosis.
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HEROIN INHALATION COMPLICATED BY
REFRACTORY HYDROCEPHALUS: A NOVEL
PRESENTATION

CNS manifestations of heroin include toxic leuko-
encephalopathy, strokes, seizures, and movement
disorders.1 Oral2,3 and IV4 opiate intoxications
may trigger obstructive hydrocephalus. We describe
refractory hydrocephalus with a communicating
element as a new complication of heroin inhalation

while “chasing the dragon.”We discuss the putative
mechanisms for communicating hydrocephalus,
and its successful management with a ventriculo-
peritoneal shunt (VPS).

Case report. A 25-year-old right-handed woman
with a 2-year history of heroin inhalation and
bipolar disorder was found comatose in her parked
car. She was intubated at the scene for airway
protection. Her friends confirmed that she had

Figure Clinical features in 2 brothers with adenosine deaminase 2 deficiency

3T T1-weighted (A) and fluid-attenuated inversion recovery (B) MRI of patient 1, performed at age 21 years, show thalamic
infarction (arrows). (C) 1.5T T2-weighted MRI of patient 2 performed at age 7 years with arrows indicating left and right
lacunar pontine infarcts. (D) Bilateral erythematous swelling of both feet at age 21 years. (E–G) Hematoxylin & eosin stain
of skin biopsy of foot with intact epidermis (E, white arrow) and including subcutaneous fat (E, black arrow) reveals necro-
tizing vasculitis with necrosis (arrow in F) and multiple thrombi and fibrin (arrow in G).
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never used IV heroin previously, but had pursued
heroin inhalation in the preceding hours. In the
emergency room, her initial Glasgow Coma Scale
score (GCS) was 6 (E1V1M4). On admission, she
was afebrile with tachycardia (109 bpm) and
systolic hypertension (168/44 mm Hg). Her general
examination was unremarkable. On neurologic
examination she was unresponsive to verbal stimuli,
but withdrew from noxious stimuli in all
extremities. Pupils were both 4 mm in diameter and
reactive with preserved corneal, cough, and gag
reflexes. There were bilateral Babinski signs.

Routine laboratory studies and immunologic,
infectious, and paraneoplastic tests were negative
(see tables e-1, e-2, and e-3 and appendix e-1 on
the Neurology® Web site at Neurology.org). Lumbar
puncture was normal except for an elevated opening
pressure of 43 cm H2O and elevated myelin basic
protein (10 n/mL). Urine opiates were positive.
Neuroimaging studies at admission showed enlarged
ventricles, communicating ventriculomegaly, and
cerebellar enhancement (figure 1).

An external ventricular drain (EVD) was emer-
gently placed. She then opened her eyes spontaneously,
began speaking, was oriented to self, and moved all
extremities distally, spontaneously, and to command.
She developed a left hand high-amplitude 4-Hz resting
tremor and noticeable cogwheeling. EEG showed dif-
fuse slowing without epileptiform activity.

The patient was started on acetazolamide 500 mg
q12h to aid in the treatment of hydrocephalus. Once

infectious etiologies were ruled out, dexamethasone
therapy was initiated. She became obtunded when
her intracranial pressures elevated during multiple
EVD clamping trials. Serial CT scans (figure e-1)
and a second MRI did not show occlusion of the ven-
tricular system, but improvement in her cerebellar
radiologic changes while drained through the EVD.

She received VPS placement after 13 days of hospi-
talization. Upon discharge to a rehabilitation facility, her
GCS was 15 and her modified Rankin Scale score was 5
(bedridden and required constant nursing attention).

After 3 months, her examination had significantly
improved (GCS of 15 and modified Rankin Scale score
of 3). She reported a headache with low-pressure char-
acteristics. Her dysphagia had resolved. There were
executive dysfunction, attentional, registration, and
short-term memory deficits. Her language was intact.
Her resting tremor had resolved. She was able to walk
without assistance. There was an overall 4/5 weakness.
A brain MRI showed large improvement and increased
pachymeningeal enhancement in postgadolinium T1
sequences (figure 1).

Discussion. We report a woman who developed
hydrocephalus with a communicating element to it in
the setting of acute opiate intoxication. Our pathophys-
iologic hypothesis contemplates 2 mechanisms con-
cerning our patient’s hydrocephalus. First, the extent
of the inflammation at the cerebellar and 4th ventricular
level did not fully account for her refractory hydroceph-
alus (figure 1 and figure e-1). In addition, her

Figure 1 MRI at admission and 3-month follow-up

(A) Initial T1-weighted imaging with contrast: axial (a), coronal (b), and sagittal (c) show cerebellar involvement. Axial (d) dem-
onstrates globi pallidi involvement. (B) Three-month follow-up T1-weighted imaging with contrast: axial (a), coronal (b), and
sagittal (c) show interval resolution of contrast enhancement. Axial (d) demonstrates resolution of globi pallidi enhancement.
Note diffuse pachymeningeal enhancement.
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hydrocephalus did not improve along with her cerebel-
lar edema. These factors argue for a communicating
mechanism. Certainly, a relative obstructive component
may have occurred in the setting of a partial narrowing,
yet not occlusion, of the 4th ventricle lumen in the
initial phase of cerebellar edema. Indeed, the rapid
hydrocephalus development suggests this mechanism.

There are 3 explanations for the communicating
hydrocephalus. First, there was a local inflammatory
response with a radiologic correlate (figure 1) that
preceded systemic inflammation.5 Secondly, granular
ependymitis prompted arachnoid villi congestion.6

Finally, heroin inhalation triggers small vessel
changes, which might involve enhanced blood–brain
barrier permeability.7

The unusual cerebellar and globi pallidi involve-
ment with cerebral hemisphere sparing is noteworthy.
The patient had used inhaled heroin for 2 years,
which explains the relatively limited, yet clinically
substantial, chronic heroin white matter radiographic
abnormalities.

Our patient’s examination at 3-month follow-up
showed improvement. However, she sustained cogni-
tive deficits and a low-pressure headache accompanied
by pachymeningeal enhancement due to an overfunc-
tioning VPS. While we cannot substantiate to what
extent her clinical and radiologic improvement is
attributable to the aggressive surgical management,
we speculate that a rapid recognition of communicat-
ing hydrocephalus with early EVD placement and sub-
sequent shunting may have played a critical role.
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