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BACKGROUIND Chiari malformations include a spectrum of congenital hindbrain herniation syndromes. In patients with the most common subtype,
Chiari malformation Type I, 50% to 75% develop a syrinx. The pathogenesis of syringomyelia is not well understood, with multiple theories outlined in
the literature. Although the presence of a syrinx in a patient with Chiari malformation is generally accepted as an indication for surgical intervention,
there are documented cases of spontaneous resolution that support a more conservative approach to management.

OBSERVATIONS The authors reported a case of spontaneous resolution of a cervical syrinx in an adult with an unchanged Chiari malformation.

LESSONS Given the possibility of spontaneous resolution over time, the authors believe a more conservative approach of observation with periodic
surveillance, magnetic resonance imaging, and neurological examination should be considered in the management of a patient with a Chiari
malformation and associated syringomyelia.

https://thejns.org/doi/abs/10.3171/CASE21236
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Chiari malformations include a spectrum of congenital hindbrain herni-
ation syndromes that are characterized by the degree of herniation of the
cerebellar tonsils through the foramen magnum. The most common sub-
type, Chiari I malformation, is radiographically defined as displacement of
the cerebellar tonsils 5 mm or more below McRae line.1 In patients with
this condition, approximately 50% to 75% develop a syringomyelia.2 The
development of syringomyelia is not well understood, and multiple theo-
ries are outlined in the literature. Although the presence of a syrinx in a
patient with Chiari malformation is generally accepted as an indication for
surgical intervention with the goal of restoring normal cerebrospinal fluid
(CSF) flow,3 documented cases of spontaneous resolution exist to sup-
port consideration toward a more conservative approach to management.
We report a new case of spontaneous resolution of syringomyelia associ-
ated in an adult with an unchanged Chiari malformation.

Illustrative Case
A 46-year-old woman presented to our clinic in February 2019 with

a known history of a Chiari malformation. Her condition was diagnosed
in 2003 after a motor vehicle accident. She reported being advised of

a syrinx and required evaluation by a neurosurgeon. The patient was
offered surgical intervention but declined it at that time. When she pre-
sented to our clinic, she had recently been involved in another car
accident, which left her experiencing posterior headaches. On exami-
nation, the patient did not have any neurological deficits. Previous
cervical spine magnetic resonance imaging (MRI), completed in
2009, revealed a syrinx extending from C2 to T1 level with cerebellar
tonsillar ectopia (Fig. 1). Follow-up MRI in 2019 demonstrated signifi-
cant decrease in size of the syrinx extending from C2 to C3 (Fig. 2).

Discussion
Observations

The association between Chiari I malformation and syringomyelia
is well documented, but the pathogenesis of syringomyelia remains
controversial. Several theories have been presented in the literature
over the years to explain the formation of a syrinx. Most early theo-
ries referred to how CSF entered the spinal cord from the fourth ven-
tricle via the central canal.4 Craniospinal pressure dissociation was
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proposed by Williams and the theory of CSF pulsations, or the
“hydrodynamic theory,” was postulated by Gardner.4–7

Other theories suggested CSF entrance from the subarachnoid
space via perivascular spaces.4 Ball and Dyan proposed that under
the pressure from subarachnoid obstruction, CSF would pass into the

spinal cord by way of Virchow-Robin spaces.4,8,9 A blockage of the
upward flow of CSF at the upper end of the central canal has been
suggested to cause CSF to enter the spinal cord via perivascular
spaces as well.10 It has also been hypothesized that when there is
obstruction of CSF at the foramen magnum, the cerebellar tonsils are
forced to act as a “piston” on the partially isolated spinal CSF space,
imparting a systolic pressure wave on the surface of the spinal cord.
As a result, CSF is believed to be forced from the subarachnoid
space and into the spinal cord through the perivascular or interstitial
spaces.9,11 Recent studies have suggested the syrinx fluid is extra-
cellular from the spinal cord microcirculation, not from the CSF in the
fourth ventricle or subarachnoid space.4 One proposed mechanism
describes mechanical distension of the spinal cord, which fills with
extracellular fluid.12 Another proposed mechanism suggests that the
dilatation of intramedullary vessels below the subarachnoid block at
the foramen magnum partially disrupts the blood–spinal cord barrier,
which creates the syrinx with the accumulation of extracellular fluid
from the intramedullary microcirculation.4,13 Based on the varying
hypotheses in the literature, it is evident that altered CSF dynamics
play a role in the development of syringomyelia.

For patients with Chiari malformation with syringomyelia, it is gener-
ally recommended that they receive surgical intervention to prevent pro-
gression and worsening neurological problems. The standard surgical
procedure for Chiari I malformation is a posterior fossa decompression
with the goal of restoring normal CSF flow across the craniocervical
junction.3,14,15 Within the procedure of a suboccipital decompression, the
amount of bony removal can vary to include a C1 laminectomy. Treat-
ment of the dura itself varies because it can be left intact, scored, or
opened. When dura is opened, the arachnoid may be left intact or lysis
of arachnoid adhesions may be performed with an intradural
dissection.2,14,16,17

Lessons
Although surgical intervention is the widely accepted treatment

modality, documented cases of spontaneous resolution of a syrinx asso-
ciated with a Chiari malformation make the current treatment strategy
controversial.18–26 Some authors have demonstrated improvement or
resolution of the Chiari I malformation itself, which leads to syringomyelia
improvement.20,21,23 To our knowledge, few documented cases exist of
patients with spontaneous resolution of a syrinx associated with an
unchanged Chiari malformation.18,19,22,25,26

One explanation for spontaneous resolution in adults with an
unchanged Chiari malformation involves the formation of a communica-
tion between the syringomyelia and the subarachnoid space through a
tear caused by increased pressure from Valsalva maneuvers.19,21,25,27

These types of communications have been demonstrated by MRI and
neuropathological examinations.22,28 Another explanation in the literature
describes spontaneous rupture of arachnoid scarring or thickening at the
foramen magnum or foramen of Magendie, which improves the flow of
CSF at the foramen magnum and leads to resolution of the syrinx.17,20,27

In our case, it could be speculated that our patient’s syringomyelia
resolved through either of these mechanisms as a result of the recent
motor vehicle accident impact.

Given the possibility of spontaneous resolution over time, close
observation with periodic surveillance MRI and neurological examination
should be considered in the management of a patient with a Chiari mal-
formation and associated syringomyelia. The addition of our case report
to previous descriptions of spontaneous syrinx resolution further supports
the concept of a more conservative approach to these patients.

FIG. 1. Sagittal T2-weighted MRI demonstrating a Chiari I malforma-
tion and associated syringomyelia in the cervical cord.

FIG. 2. Sagittal T2-weighted MRI obtained 9 years after the initial
scan redemonstrating the Chiari I malformation but with complete res-
olution of the cervical syringomyelia.
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