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Posterior fossa decompression for Chiari
malformation

A comparison of prone versus sitting position for the surgical treatment of Chiari malformation
type I in children
Resolution of tension pseudomeningocele complicating foramen magnum decompression for
Chiari I malformation after ventriculoperitoneal shunt: A case report
Rehabilitation in a child with Chiari II malformation, lumbosacral meningomyelocele,
achondroplasia and impaired respiratory regulation - a case report and literature review
Syringohydromyelia, syringobulbia and syringocephaly associated with Chiari - I malformation:
A case report
Clinical outcome of different surgical approaches for symptomatic Chiari malformation without
syringomyelia: a 13-year retrospective study
Surgical Treatment of Basilar Invagination without Evident Atlantoaxial Instability (Type B) - A
Systematic Review
Adult Chiari Type I Malformation Presenting as Emergent Acute Respiratory Insufficiency: A Case
Report and Literature Review
Clinical phenotypes among patients with familial forms of Chiari malformation type 1

Posterior fossa decompression is the most common surgical treatment for Chiari malformation
type I (CM-I), a condition characterized by downward herniation of the cerebellar tonsils through the
foramen magnum.

� Objective of Surgery

Restore cerebrospinal fluid (CSF) flow at the craniocervical junction.
Relieve pressure on the cerebellum, brainstem, and upper cervical spinal cord.
Reduce or stabilize associated syringomyelia.

� Indications

Symptomatic CM-I (e.g. occipital headaches, Valsalva-induced pain, ataxia, sensory
disturbances).
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Progressive neurological deficits.
Presence of syringomyelia or brainstem compression on MRI.
Bulbar symptoms (e.g. sleep apnea, dysphagia).

� Outcomes

Symptom improvement in 70–90% of patients.
Radiological reduction of syringomyelia in most cases.
Better outcomes with adequate decompression and preserved CSF flow.

⚠️ Complications

CSF leak / pseudomeningocele.
Meningitis.
Hydrocephalus (rare).
Craniocervical instability.
Persistent or recurrent symptoms.

� Postoperative Imaging

MRI to evaluate:
CSF flow restoration at foramen magnum.1.
Resolution or reduction of syrinx.2.
Degree of decompression.3.

The most frequently performed operation is posterior fossa decompression (suboccipital
craniectomy), with or without other procedures (usually combined with a dural patch grafting and
cervical laminectomy of C1, sometimes to C2 or C3). Options for grafts: same incision (pericranium), a
separate incision (e.g. or fascia lata), and allograft (avoided by many authors because of
dissatisfaction with the ability to provide water-tight closure and because of infectious risks).

Goals of surgery: decompress the brain stem and reestablish the normal flow of CSF at the
craniocervical junction.

The most effective therapy for patients with Chiari type I malformation/syringomyelia is surgical
decompression of the foramen magnum, however there are non-surgical therapy to relieve
neuropathic pain: either pharmacological and non-pharmacological. Pharmacological therapy use
drugs that act on different components of pain. Non-pharmacological therapies are primarily based on
spinal or peripheral electrical stimulation. It is important to determine the needs of the patients in
terms of health-care, social, educational, occupational, and relationship issues, in addition to those
derived from information aspects, particularly at onset of symptoms. Currently, there is no consensus
among the specialists regarding the etiology of the disease or how to approach, monitor, follow-up,
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and treat the condition. It is necessary that the physicians involved in the care of people with this
condition comprehensively approach the management and follow-up of the patients, and that they
organize interdisciplinary teams including all the professionals that can help to increase the quality of
life of patients 1).

The brainstem width and cervical cord volume showed a modest increase after PFD surgery, although
standard deviations were large. A reduction in compression after PFD surgery may allow for an
increase in neural tissue dimension. However, clinical relevance is unclear and should be assessed in
future studies with high-resolution imaging 2).

Despite decades of experience and research, the etiology and management of Chiari type 1 deformity
(CM-I) continue to raise more questions than answers. Controversy abounds in every aspect of
management, including the indications, timing, and type of surgery, as well as clinical and
radiographic outcomes.

A review of recent literature on the management of CM-I in pediatric patients was presented by
Alexander et al., along with the experience in managing 1073 patients who were diagnosed with CM-I
over the past two decades (1998-2018) at Children's National Medical Center.

An accurate and reliable selection of patients based on clinical and neuroimaging findings is
paramount for the success of neurosurgical treatment 3).

Indications

Posterior fossa decompression for Chiari malformation Indications

Guidelines

Congress of Neurological Surgeons Systematic Review and Evidence-Based Guidelines for Patients
With Chiari Malformation: Surgical Interventions

https://www.cns.org/guidelines/browse-guidelines-detail/3-surgical-interventions 4)

Technique

see Posterior fossa decompression for Chiari malformation surgical technique.
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Foramen magnum decompression

see Foramen magnum decompression

The preferred treatment for Chiari type 1 deformity is foramen magnum decompression (FMD), and it
is assumed to normalize ICP and craniospinal pressure dissociation.

Observations suggest that anatomical restoration of cerebrospinal fluid pathways by FMD does not
lead to immediate normalisation of preoperatively altered pulsatile and static ICP in patients with CMI.
This finding may explain persistent symptoms during the early period after FMD 5).

The purpose of a study was to examine the utility of iMRI in determining when an adequate
decompression had been performed.

Patients with symptomatic Chiari I malformations with imaging findings of obstruction of the CSF
space at the foramen magnum, with or without syringomyelia, were considered candidates for
surgery. All patients underwent complete T1, T2, and cine MRI studies in the supine position
preoperatively as a baseline. After the patient was placed prone with the neck flexed in position for
surgery, iMRI was performed. The patient then underwent a bone decompression of the foramen
magnum and arch of C-1, and the MRI was repeated. If obstruction was still present, then in a
stepwise fashion the patient underwent dural splitting, duraplasty, and coagulation of the tonsils, with
an iMRI study performed after each step guiding the decision to proceed further.

Eighteen patients underwent PFD for Chiari I malformations between November 2011 and February
2013; 15 prone preincision iMRIs were performed. Fourteen of these patients (93%) demonstrated
significant improvement of CSF flow through the foramen magnum dorsal to the tonsils with
positioning only. This improvement was so notable that changes in CSF flow as a result of the bone
decompression were difficult to discern.

The authors observed significant CSF flow changes when simply positioning the patient for surgery.
These results put into question intraoperative flow assessments that suggest adequate
decompression by PFD, whether by iMRI or intraoperative ultrasound. The use of intraoperative
imaging during PFD for Chiari I malformation, whether by ultrasound or iMRI, is limited by CSF flow
dynamics across the foramen magnum that change significantly when the patient is positioned for
surgery 6).

C1 laminectomy

see C1 laminectomy for Chiari malformation.

Duraplasty

see Duraplasty for Chiari Malformation.
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Complications

Posterior fossa decompression for Chiari malformation complications.

Full-endoscopic technique

Two patients diagnosed with CM were operated on by the full-endoscopic PFD technique. The patients
consented to the procedure and to the publication of their image. An endoscope with an oval shaft
cross-section with a diameter of 9.3 mm, a working length of 177 mm, a viewing angle of 20°, and a
working channel of 5.6 diameters were used. Operative videos were recorded. The surgical steps were
easily applied after the clear anatomic landmarks, such as the C1 posterior tubercle and the rectus
capitis posterior minor muscles. The patients were followed up for 6 months. Both patients were
symptom-free with a significant decrease in Visual Analog Scale score and a good functional outcome
assessed by Chicago Chiari Outcome Scale after surgery without any complications.

All the steps of the full-endoscopic technique for PFD described by the authors in their previous
human cadaveric study were also feasible on patients with CM 7).

Prospective single-arm cohort studies

In a prospective single-arm cohort study Henry et al. from University of Pittsburgh, Pittsburgh;
Chatham University, Pittsburgh; Evans Army Community Hospital, Fort Carson published in the Journal
of Neurosurgery Date of publication: February 21, 2025 (print July 1, 2025) to assess pre- and
postoperative cognitive and psychiatric function in patients with Chiari malformation type I (CM-I)
undergoing posterior fossa decompression, evaluating whether these symptoms improve following
surgery. - CM-I patients performed significantly worse than normative samples in executive function
and visuospatial memory and reported more psychiatric symptoms preoperatively. - At 6 months
post-op, 89% of patients demonstrated clinically significant improvement (>1 SD) in cognitive and/or
psychiatric domains 8)

Critical appraisal

- Sample size and inclusion: A modest cohort of 54 patients with only 1 exclusion ensures clean
data but limits statistical power and generalizability.

- Methodological strengths: Use of standardized neuropsychological batteries pre- and post-op
strengthens internal validity. However, absence of a control group limits causal inference and may
allow for placebo or test-retest effects.

- Interpretation: Improvement across multiple domains suggests decompression may play a role in
ameliorating cerebellum-related cognitive and affective dysfunction, though causality remains
speculative.

- Potential bias: Only symptomatic patients were included, risking selection bias and reducing
generalizability to asymptomatic CM-I populations.
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- Clinical value: The high rate of improvement (89%) underscores an underappreciated benefit of
decompression surgery and encourages broader assessment of neurocognitive and psychiatric
function in Chiari patients.

Final verdict

Score (0–10): 7.5/10

Takeaway for the practicing neurosurgeon: High — highlights cognitive and psychiatric
improvement as a potential but under-recognized benefit of Chiari decompression.

Bottom line: Posterior fossa decompression in symptomatic CM-I patients can yield significant
improvements in executive function, visuospatial memory, and psychiatric symptoms at 6 months
post-op.
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