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a b s t r a c t 

Chiari malformation Type 1 (CMI) is traditionally characterized as a descent of the cerebellar 

tonsils more than 5mm below the foramen magnum. In some patients with CMI, there is 

aberrant pulsatile movement of the tonsils downward during cardiac systole which can af- 

fect cerebrospinal fluid (CSF) flow at the foramen magnum. Here, we present an 18-year-old 

female patient with CMI who presented with worsening symptoms of her CMI. Magnetic 

resonance imaging (MRI) at this time indicated an increase in cerebellar tonsil movement 

and decreased CSF flow at the foramen magnum. At her follow-up appointment, she had 

complete resolution of the aberrant motion of her tonsils and CSF flow returned to base- 

line without surgical intervention. Her symptoms also improved during this time, and she 

is now able to be followed by her primary care physician. The increased pulsatile movement 

of cerebellar tonsils in patients with CMI has been linked to diminished CSF flow at the fora- 

men magnum and symptom severity. Spontaneous resolution of CMI is rare and has only 

ever been documented as ascension of the cerebellar tonsils. This case describes restora- 

tion of normal tonsil movement and baseline CSF flow corresponding with a resolution of 

symptoms where a complete resolution in tonsillar ectopia was not present. 

© 2022 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/ ) 

 

 

 

 

 

 

 

Introduction 

Chiari malformation Type 1 (CMI) is traditionally defined as a
descent of the cerebellar tonsils more than 5mm below the
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foramen magnum [1] . Though not all patients with CMI ex-
perience symptoms, of those who do, patients can experi-
ence a vast array of symptoms including headache, neck ache,
weakness, nystagmus, and apnea with headache being the
most common (up to 50% of cases). Traditional management
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Fig. 1 – Sagittal T1 sequence MRI, demonstrating cerebellar 
tonsils extending below the level of the foramen magnum 

(white arrow). 

Fig. 2 – Sagittal cine-phase contrast MRI demonstrates 
decreased CSF flow dorsally at the level of the foramen 

magnum (white arrow). 

 

 

 

 

 

 

 

 

 

 

 

of symptomatic CMI is a posterior fossa decompression, how-
ever, there are a few cases reported in the literature of spon-
taneous resolution of tonsillar ectopia without surgical inter-
vention [ 2 ,3 ]. 

Cerebellar tonsillar descent increases central nervous sys-
tem (CNS) tissue motion and disrupts cerebrospinal fluid (CSF)
flow dynamics at the cervicomedullary junction during the
cardiac cycle [ 1 ,4–7 ]. In CMI, tonsillar motion is pulsatile be-
cause of pressure changes from the heart. This pulsatile mo-
tion results in disrupted CSF flow that many propose is asso-
ciated with the severity of symptoms [ 1 ,7–9 ]. Here we present
the case of a pediatric patient who had symptom relief fol-
lowing spontaneous resolution of aberrant CNS tissue motion
and restoration of CSF flow. 

Case presentation 

A 9-year-old female with no previous medical history pre-
sented to the pediatric neurosurgery clinic for evaluation
of a newly diagnosed CM1. She had a 3-month history of
headaches located frontally and bilaterally with associated
light and sound sensitivity and a 1-month history of bilat-
eral eye twitching. Magnetic resonance imaging (MRI) showed
cerebellar tonsils extending 5 mm inferior to the foremen
magnum with no evidence of a syrinx. Due to the mild nature
of her symptoms, she was monitored with follow up appoint-
ments and MRIs for worsening symptoms. 

The patient’s symptoms remained unremarkable until just
over 6 years later when she returned to the neurosurgery clinic
at age 15 with a 6-month history of worsening symptoms. She
reported headaches located frontally and on top of her head
with a pain rating of 8/10. The patient described episodes of
“blacking out” after athletics in which her vision would go
black, but she remained aware of what was going on around
her. She also reported feeling weaker and slower in sports and
intermittent instances where her feet and hands would go
numb which did not coincide with the headaches. She also
had her friends tell her that she snores. She was not tak-
ing any medications other than over the counter Ibuprofen
which was ineffective in managing her headaches. Sagittal Fi-
esta Gated MRI sequence revealed cerebellar tonsils extending
8 mm inferior to the foremen magnum ( Fig. 1 ). Sagittal Cine-
Phase Contrast MRI revealed paucity of CSF flow dorsally and
ventrally ( Fig. 2 ), and abnormal, pulsatile neural movement at
the level of the foremen magnum. At this time, she received
a referral to ophthalmology to rule out papilledema and was
asked to return to her primary care physician for treatment of
her allergies before scheduling her for surgery. There was no
evidence of papilledema so treatment for elevated intracranial
pressure was not indicated. She was scheduled for follow up
to discuss surgical options. 

She returned for follow up approximately 1 year later at
age 17. Her headaches were less often though still severe
in nature, and she was still snoring at night; however, her
other symptoms had resolved by this time. Due to relative
decrease in symptom severity, it was decided to forgo surgery
at this time. No imaging was obtained for this appointment.
She returned 1 year later at age 18 for a follow-up MRI and
appointment. MRI showed her cerebellar tonsils still extended
5 mm inferior to the foremen magnum ( Fig. 3 ), however, the
tonsillar shape was more rounded, rather than pinpoint as
in the previous study. Chiari motion was less dynamic on
the gated FIESTA MRI sequence. CSF flow at the foramen
magnum had improved dorsally and ventrally ( Fig. 4 ). She
reported headaches were very rare with no other associated
symptoms. She currently plays college sports without issues.
It was decided that this patient was able to be followed as
needed with her primary care physician. 

Discussion 

Spontaneous resolution of CMI is an uncommon phenomenon
and very few cases have been reported in prior literature. Tra-
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Fig. 3 – Sagittal T1 sequence MRI demonstrates 
improvement in the ectopia of the tonsils, in comparison to 

the previous study (white arrow). 

Fig. 4 – Sagittal cine-phase contrast MRI demonstrates 
improvement in CSF flow dorsally at the level of the 
foramen magnum (white arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ditionally, spontaneous improvement of CMI has been seen in
young children more often than adults as cerebellar tonsils
normally ascend with age due to the increase in the poste-
rior fossa volume. These cases resulted in resolution of ton-
sillar ectopia as posterior volume increased [ 3 ,10 ,11 ]. Only 5
instances of spontaneous resolution of CMI have been report
in adult patients. In these patients there was significant her-
nia regression and symptom resolution [3] . Though sponta-
neous ascension of the cerebellar tonsils is more common in
pediatric patients, symptom resolution is not always present.
In a report by Waldau et al, they describe the case of a 3-year-
old patient who had spontaneous resolution of a 13 mm CMI
by age 7. Over the 4-year span, the patient had an 11% in-
crease in posterior fossa expansion. This increase in growth
of the posterior fossa was the expected rate of a child at this
age and the volume of the posterior fossa was within nor-
mal size limits at both measurements [11] . In a similar case
presented by Sun et al, a 7-year-old patient experienced com-
plete resolution of his 13 mm CMI at the age of 13 after grow-
ing axially by 34 cm. Though there was resolution in the CMI,
the patient still suffered from migraine-like headaches. The
axial growth in this case is thought to correlate with con-
tinued growth of the cranial vault at the craniocervical junc-
tion thus pulling the cerebellum upwards. This mirrors pre-
vious reported cases in which cerebellar tonsillar descent re-
solved yet neurological symptoms persisted [10] . Unlike the
patients mentioned above, our patient’s tonsillar descent im-
proved slightly, though she still met criteria for CMI. Most no-
tably, there was complete resolution of the aberrant tonsil mo-
tion and CSF flow was restored when her symptoms improved.
Furthermore, because she is in her late teens, cranial vault
growth was not responsible for her improved tonsillar move-
ment and CSF flow. 

CNS tissue motion is generated during the cardiac cycle
due to pressure changes resultant from pulsatile CSF flow
[ 4 ,5 ,12 ]. The motion of the cerebellum, especially in the ton-
sils, can show an increase of up to 33% in patients in which
CMI is present [12] . During cardiac systole, the cerebellar ton-
sils compensate for the increased pressure by further decent
below the foramen magnum. The tonsils then return to their
original position during diastole inhibiting the caudocranial
flow of CSF at the level of the foramen magnum [13] . This can
be visualized on cine-phase MRI as an increased flow veloc-
ity during diastole as well as decreased flow rate [ 4 ,9 ]. The al-
tered CSF flow present in some patients with CMI is signif-
icant as previous cases have demonstrated a correlation be-
tween aberrant CSF flow and severity of symptoms. A study
conducted by Hofkes et al detected abnormal CSF flow dy-
namics in symptomatic CMI patients compared to their non-
symptomatic counterparts. This phenomenon is seen in our
patient as her symptoms were at their worst when her ton-
sil movement and CSF flow was abnormal yet improved when
the aberrant tonsil motion and CSF flow resolved. 

Few prior studies report on the spontaneous improvement
of cerebellar tonsil movement and resolution of CSF flow in
the absence of complete regression of tonsil ectopia. As seen
with this patient, her symptoms escalated when her tonsillar
motion became more pronounced and CSF flow was dimin-
ished dorsally. Despite not receiving decompressive surgery,
in her follow-up appointments, MRI showed no abnormal CNS
tissue movement and return of normal CSF flow ventrally and
dorsally at the level of the foramen magnum. Symptom im-
provement corresponded with resumption of normal CSF flow
and resolution of marked tonsillar motion. This is a rare case
of spontaneous improvement of aberrant tonsillar motion and
CSF flow resulting in resolution of the patient’s symptoms. 

Patient consent statement 

I certify that the patient presented here gave written consent
for the publication of this case report and the images entailed
within it. 
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