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Abstract

While Chiari I malformation is a relatively common finding on MRI imaging, the vast majority of patients are
asymptomatic and those who do present typically follow a slow course of chronic or subacute progression of
symptoms. Emergent deterioration of existing Chiari malformation is rare. We present two patients with previously
undiagnosed Chiari I malformation presenting with acute deterioration, one as a result of trauma and the other due
to meningitis. Both of the patients required emergent surgical intervention, and each experienced recovery by
postoperative month three. We present these two cases and review the pertinent literature.
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Introduction
Chiari I malformation (CM-I) represents a congenital disorder with

caudal displacement of the cerebellar tonsils through the foramen
magnum into the upper cervical canal [1]. Frequently asymptomatic
and incidental, it is a relatively common finding on MRI [2,3]. When
symptoms present, they usually do so in a chronic or subacute fashion
[4]. Rarely, acute symptoms can develop in such patients, usually
related to worsening hydrocephalus, syringomyelia, benign
intracranial hypertension, or rapid reduction of caudal cerebrospinal
fluid (CSF) pressure[5-10]. Acute neurological deterioration has also
been reported in CM-I patients after trauma from traumatic
syringomyelia, penetrating injury induced spinal CSF leak, and
cerebellar contusion [11-13]. We present two unique CM-I cases of
severe brain stem compression symptoms developing acutely in a
patient with meningitis and in another patient after a ground-level fall.

Case Reports

Case 1
This 47-year-old Caucasian female presented with one day history

of headache, fever, and progressively worsening mental status. Her
admission lab values were: WBC 22.32/μl, CRP 87.50 mg/L, and
procalcitonin 55.88 ng/ml. STAT MRI demonstrated CM-I without
other remarkable findings (Figure 1A). Lumbar puncture was not
performed and her blood culture was positive for streptoccus
pneumoniae. She responded favorably to IV antibiotic treatment;
however, on the third day, she developed quadriplegia and lost the gag
and cough reflexes. Stat repeat MRI (Figure 1B) demonstrated
downward herniation of the cerebellar tonsils (18 mm below the
foramen magnum). She underwent emergent Chiari decompression
and recovered her brain stem reflexes and motor functions within
three months.

Case 2
This 23-year-old Caucasian male had a ground-level fall witnessed

by his family. He struck the back of his head against a concrete surface
and, immediately afterwards, was noted to be paralyzed, unable to
speak or swallow, but was able to comminute by blinking. Over the
next few hours, he gradually recovered most of the neurological
deficits but experienced persistent headaches, numbness/tingling in all
four extremities, and swallowing difficulties. His initial neurological
examination revealed no motor or sensory deficits in the extremities,
but demonstrated balance/gait impairment, dysphasia with inability to
handle oral secretions, and dysphonia. STAT cranial MRI evaluation
demonstrated CM-I (Figure 2A). He underwent emergent Chiari
decompression surgery and recovered all of his neurological deficits
within three months. His three-month follow up MRI demonstrated
satisfactory Chiari decompression but with persistent focal T2 signal
abnormality extending from medulla to C2 cervical spinal cord (Figure
2B).

Figure 1: A) Sagittal T1 weighted MRI demonstrating CM-I (arrow)
without other remarkable findings. B) Repeat MRI three days later
demonstrated downward herniation of the cerebellar tonsils 18 mm
below the foramen magnum (arrow). Also noted is distended forth
ventricle (asterisk).
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Figure 2: A) Sagittal T1 weighted MRI demonstrating CM-I (arrow)
without other remarkable findings. B) Three-month follow up MRI
demonstrated satisfactory Chiari decompression but with persistent
focal T2 signal abnormality extending from medulla to C2 cervical
spinal cord (black arrows).

Discussion
CM-I represents a congenital anatomical malformation of the

posterior fossa, characterized by caudal displacement of elongated
peg-like cerebellar tonsils through the foramen magnum [1]. Its exact
pathogenesis and natural history remain poorly defined [14].

Although the radiographic diagnosis of CM-I remains debated
[15,16], the clinical consensus is that at least 5 mm of tonsillar descent
below the foramen magnum is required to warrant such a diagnosis.
Meadows et al. reviewed > 22,000 patients undergoing MR imaging of
the head and cervical spine, and reported asymptomatic CM-I to be
present in 0.11% of these patients with a mean tonsillar descent 11 mm
below the foramen magnum [2]. Vernooij et al. reviewed brain MR
imaging in 2000 adults and reported that CM-I was incidentally
identified in 0.9% of patients [3].

CM-I is a common presenting diagnosis for neurosurgical
consultations, but the discovery is often established incidentally in
asymptomatic patients. With the mean age of 25 years at presentation,
most symptomatic patients report suboccipital headaches; associated
symptoms include ataxia, impairment of temperature sensation, limb
weakness or numbness, and clumsiness [4,17]. Because of the rather
imprecise correlation of imaging and clinical findings and the typically
insidious disease course in symptomatic patients, there are no
currently well-established neurosurgical treatment recommendations
and protocols for CM-I patients, especially those with no or vaguely-
defined symptoms [1,18].

Rarely, acute neurological deterioration in CM-I patients occurs.
Sudden and dramatic worsening of symptoms have been well reported
in CM-I patients due to a rapid reduction in caudal CSF pressure,
most often induced following procedures such as lumbar puncture,
lumbar drain placement, or lumbar-peritoneal shunt implantation [6,
19-24]. There are also isolated case reports of acute neurological
deterioration due to spontaneous or penetrating spinal trauma
induced decrease in caudal CSF pressure [13,25]. Conversely,
ventriculoperitoneal shunt malfunction in patients with previously
asymptomatic CM-I may acutely create a poorly-tolerated positive
rostral CSF pressure gradient across the foramen magnum and result
in foramen magnum syndrome [7,13,26,27].

Although the exact pathogenesis of syringomyelia and
syringobulbia remains debated, their association with CM-I is well-
established [28,29]. In some cases, acute neurological deterioration in
patients with CM-I was likely due to the acute development of
syringomyelia and syringobulbia [7,12].

Trauma may precipitate symptoms in CM-I patients [4,27]. Rarely,
devastating neurological injury and sudden death after trauma in such
patients have been reported, presumably due to greatly increased
susceptibility to impact-induced injury in brainstem and higher-level
cervical cord at the cranial-medullary-junction in CM-I patients
[11,29]. Our case 2 patient provided compelling evidence to support
the notion that CM-I patients may be particularly vulnerable to serious
neurological injury after trauma. However, there are no currently
established neurosurgical recommendations for or against
participation in contact sports in asymptomatic or minimally
symptomatic CM-I patients.

Our case 1 patient acutely developed severe brainstem compression
symptoms in the setting of meningitis. To date, there have been only
two other similar and isolated case reports published. Hochman et al.
[30] reported the acute development of dysphasia, gait impairment,
truncal ataxia, decreased elevation of the palate, and a right extensor
plantar response in a 37 year old CM-I female in the setting of aseptic
meningitis. Jackson et al. [31] reported on a 23 year old CM-I female
who presented with meningococcal meningitis and acutely developed
dysphasia, right-sided hemiplegia, left-sided hemiparesis, and episodes
of apnea. She underwent emergent neurosurgical intervention and
recovered her neurological deficits postoperatively. CM-I patients may
therefore have increased susceptibility to neurological injury at the
cranial-medullary junction as a result of infection or inflammation.

Conclusion
We have presented two cases to illustrate that trauma and

meningitis in the setting of CM-I can result in acute brain stem
compression with potentially devastating neurological consequences.
Emergent neurosurgical intervention in such cases is effective and
therefore warranted.
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