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Fig. 1 A: Preoperative T1-weighted magnetic
resonance image with contrast medium
showing a massive hematoma in the right
parietal lobe, without enhancement. B:
Sagittal T1-weighted magnetic resonance
image showing downward herniation of the
tonsils.
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Abstract

A previously healthy 32-year-old man was surgically treated under a diagnosis of right subcortical
hematoma. Magnetic resonance imaging incidentally demonstrated tonsillar herniation. Thirty-two
months later, he was readmitted with complaints of occipital, neck, and shoulder pain as well as cere-
bellar ataxia. Subsequent magnetic resonance imaging demonstrated cerebellar hemorrhage and
progression in the downward herniation of the tonsils. Conservative treatment resulted in spontaneous
disappearance of the cerebellar hematoma, and the clinical signs and radiological findings improved.
Patients with Chiari type I malformation require neuroimaging follow up because the downward herni-
ation of the tonsils can progress in association with subsequent pathophysiological disorders.
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Introduction

Chiari type I malformation has long been thought to
be a congenital anomaly, but intracranial
pathophysiological disorders may also cause down-
ward migration of the cerebellar tonsils, which is
referred to as acquired Chiari type I malformation.3)

Asymptomatic Chiari type I malformation without
apparent cause has also been found incidentally by
magnetic resonance (MR) imaging in adults.2)

Here, we report an adult case of Chiari type I mal-
formation that was incidentally demonstrated by
MR imaging and subsequently deteriorated after
cerebellar hemorrhage.

Case Report

A 32-year-old man, previously in excellent health,
developed headache and reduced sensation to light
touch in his left upper extremity. Laboratory data
were within the normal limits. Computed
tomography (CT) and MR imaging revealed a mas-
sive hematoma in the right parietal lobe that was not
enhanced by contrast medium (Fig. 1A). MR imag-
ing also showed downward displacement of the
cerebellar tonsils (Fig. 1B). Cerebral angiography

demonstrated no abnormal findings. The hematoma
was surgically evacuated the following day. All
specimens obtained from the hematoma and sur-
rounding tissues were pathologically normal. The
patient was discharged 3 weeks after admission,
once his headache and sensory disturbance had
resolved. Follow-up MR imaging demonstrated no
changes in the caudal descent of the cerebellar ton-
sils. Retrospectively, these MR images did not reveal
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Fig. 2 Computed tomography scan (A), and T1-
weighted (B) and T2-weighted magnetic
resonance images (C) showing a subacute
hematoma in the cerebellum.

Fig. 3 Sagittal T1-weighted magnetic resonance
images, 3 weeks before the second admis-
sion (A) showing the tip of the tonsils was
16.7 mm below the foramen magnum, 10
days after admission (B) showing the down-
ward herniation of the tonsils had
progressed to 19.2 mm, and 3 months after
the second admission (C) showing the cere-
bellar hematoma had disappeared and the
tip of the tonsils was 15.3 mm below the
foramen magnum.
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any abnormal findings in the cerebellum.
Thirty-two months after the first admission, the

patient developed occipital, neck, and right shoulder
pain, and gait disturbance. CT and MR imaging re-
vealed a hematoma in the cerebellum (Fig. 2). On ad-
mission, neurological examination demonstrated
reduced sensation in the right upper extremity and
mild cerebellar ataxia. Subsequent MR imaging
showed progression of the downward herniation of
the cerebellar tonsils, compared with the previous
images (Fig. 3A, B). Spinal MR imaging showed no
syrinx or spina bifida. Cerebral angiography again
detected no abnormalities. With conservative
management, the patient's occipital and neck pain
and cerebellar ataxia became less severe. Follow-up
MR imaging showed disappearance of the cerebellar
hematoma and slight improvement of the tonsillar
herniation (Fig. 3C). Two months after admission,
the patient was discharged. He has remained clini-

cally and neurologically stable.

Discussion

MR imaging now allows accurate, noninvasive diag-
nosis of both incidental and acquired Chiari type I
malformation.2) Extension of the tonsils below the
foramen magnum is considered normal up to 3 mm,
borderline between 3 and 5 mm, and clearly patho-
logic exceeding 5 mm.1) In our case, the downward
migration of the tonsils was already visible at the
time of diagnosis of the supratentorial hematoma,
which might have exerted downward pressure on
the cerebellum. However, the extension of the ton-
sils remained at more than 5 mm below the foramen
magnum even after complete disappearance of the
parietal subcortical hematoma. The cerebellar ton-
sils usually resume a more normal position after the
mass effect of hematoma has been removed.9) There-
fore, the tonsillar herniation in our patient was prob-
ably not directly associated with the supratentorial
hematoma.

At the second admission, the patient complained
of sudden occipital, neck, and shoulder pain, and
gait disturbance. CT showed a cerebellar hematoma.
Neck and shoulder pain are more commonly associ-
ated with Chiari type I malformation than with cere-
bellar hematoma. MR imaging after admission also
showed progression of the downward herniation of
the tonsils. Together, these findings strongly sug-
gested that the cerebellar hematoma had caused
downward impaction of the cerebellar tonsils into
the spinal canals by intensifying the craniospinal
pressure gradient.

Intracranial lesions including supratentorial brain
tumors, subdural hematomas associated with traffic
accidents, and arachnoid cysts in the posterior fossa
can cause a craniospinal pressure gradient resulting
in downward herniation of the tonsils.4,5,7,8) Venous
congestion and the swelling of the posterior fossa
structures arising from a supratentorial ar-
teriovenous malformation can also cause tonsillar
herniation.6) Mechanism of the deterioration of pre-
existing Chiari type I malformation secondary to
cerebellar hemorrhage is unknown, but the cerebel-
lar hematoma could have displaced the tonsils in the
spinal canal into a lower position in the present
case.

Suboccipital craniotomy in addition to the
removal of the intracranial mass or intravascular
surgery usually leads to a good outcome for adults
with acquired Chiari type I malformation.4,6–8) On
the other hand, another patient with acquired Chiari
type I malformation caused by bilateral chronic sub-
dural hematomas underwent clinicoradiographical
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improvement after spontaneous disappearance of
the hematomas.5) In the present case, we chose con-
servative treatment rather than surgical decompres-
sion because we thought that the tonsillar herniation
would improve after the disappearance of the cere-
bellar hematoma. As we expected, the tip of the ton-
sils returned to the previous position after the cere-
bellar hematoma disappeared. Therefore, acquired
Chiari type I malformation may be managed by
treatment of the primary disease or additional
suboccipital craniotomy if the spontaneous resolu-
tion of the causative pathophysiology is insufficient
or unanticipated. In our case, the hematomas oc-
curred as separate lesions, and the pathological,
radiological, and laboratory findings were un-
remarkable. We have yet to determine the definite
causes of the multiple hematomas.

The present case of progression of pre-existing
tonsillar herniation after bleeding in the posterior
fossa indicates that patients with incidental Chiari
type I malformation require neuroimaging follow up
because the downward herniation of the tonsils
could deteriorate in association with subsequent in-
tracranial disorders.
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